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Lay Summary

Sensory processing differences are common in autistic individuals as well as people who
experience symptoms similar to psychosis. Social anxiety is also reported to be common in autistic
people and people who experience psychotic-like symptoms. In addition to this, other research has
suggested that psychological distress is common in autistic people and in individuals who
experience psychotic-like symptoms, which some research has suggested could be related to
sensory processing. As a result, this current research aimed to explore sensory processing, autistic
traits, and psychotic-like symptoms in the general population, to investigate how much they explain
experiences of social anxiety and psychological distress. Furthermore, although there is some
research that has explored social anxiety in autism, it is not known how common it is for autistic
individuals to experience social anxiety and what additional impact this has on other aspects of

mental health and daily functioning.

The first part of this thesis aimed to review previous research on social anxiety in autistic
adults to firstly assess how common it is, and to secondly explore the additional impact on mental
health and functioning. A total of 19 studies were identified after a literature search and were
included in the literature review. Five of these studies assessed how common social anxiety is in
autism, finding an overall rate of 76%. Studies also found higher levels of depression and anxiety,
and lower levels of well-being in autistic people who experience social anxiety. Some studies also
suggested that alexithymia (difficulties in recognising emotions) and camouflaging (masking
autistic traits) may increase the risk of social anxiety. There are several limitations in this part of the
thesis which are described in detail below. Clinical implications and future research are also

discussed in the main body of the thesis.

The second part of this thesis aimed to explore sensory processing, autistic traits, and
psychotic-like symptoms in the general population, to investigate how much they explain

experiences of social anxiety and psychological distress. An online survey was created and shared

Vi



among social media platforms and with some mental health and autistic charities. The survey
included questions on demographics, autistic traits, psychotic-like experiences, sensory processing,
social anxiety, and mental health. In total, 273 people completed the survey and were included in

the analysis.

The results found that, in the general population, autistic traits, psychotic-like symptoms and
sensory processing are all important in explaining the experience of both social anxiety and
psychological distress. In addition, autistic traits, sensory processing, and psychotic-like symptoms
were all significantly related to each other. Furthermore, 52 people who took part reported a formal
diagnosis of autism; these people scored significantly higher on all measures used in the study
(autistic traits, sensory processing, psychotic-like experiences, social anxiety, and psychological
distress). However, the results of the study should be interpreted with caution due to the limitations
of the research. The implications of the findings and suggestions for future research can be found in

more detail below.
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Section 1: Literature Review

Social anxiety in autistic adults: A systematic literature review and meta-analysis



Abstract

Objectives: Social anxiety is an important construct in the experiences of autistic individuals. This
review and meta-analysis aimed to quantify the prevalence of social anxiety in autistic adults and
investigate the impact social anxiety and autism has on mental health, well-being, functioning and

quality of life.

Methods: Studies were identified through searching four databases (Scopus, MEDLINE,
PsycINFO and OpenGrey) using a combination of terms related to ‘autism’ and ‘social anxiety’. A
meta-analysis was conducted to assess the prevalence of social anxiety (SA) in autistic adults. A
narrative synthesis of papers was carried out to investigate the additional impact on mental health

and well-being. Studies were methodologically appraised using published tools.

Results: Overall, 19 studies were included in this systematic review. The majority of the included
studies were assessed as weak to moderate in methodological quality. A meta-analysis (k =5, N =
670) found a significant prevalence rate of 76% of SA in autistic adults (95% CI: 0.59-0.87%;
p<0.005). Narrative synthesis of studies confirmed this. Furthermore, findings also suggest
evidence of positive relationships between SA and depression and anxiety in autistic adults. Lower
levels of well-being and functioning were also reported. Risk factors to the development of SA in
autism include alexithymia, camouflaging and social abilities; however, research is insufficient for

clear themes to emerge.

Conclusions: Overall, these findings have important clinical and research implications. However,
methodological limitations of the included studies should be accounted for, and conclusions drawn

should be interpreted with caution.



Practitioner Points

e Social anxiety is highly prevalent among autistic adults. When working with autistic adults,
clinicians should therefore consider and ask about the possibility of social anxiety.

e Autistic adults who experience social anxiety also report higher levels of depression, anxiety
and impaired functioning, and lower levels of well-being. These factors should be
considered during assessment, formulation, and intervention.

e Clinicians should consider interventions for social anxiety in autism spectrum disorder
(ASD), such as adapted Cognitive Behaviour Therapy (CBT).

e Further clinical knowledge and research is required on the risk factors to developing social
anxiety in autism, thus enabling an improved understanding and the development of more
suitable interventions.

Key words: Autism, social anxiety, depression, anxiety, well-being



Introduction
Autism Spectrum Disorder

Autism Spectrum Disorder (ASD) is a lifelong neurodevelopmental condition. Autistic
individuals! commonly experience difficulties in social interaction, communication, restricted and
repetitive behaviours, and hypo- and hyper- sensory processing (Diagnostic and Statistical Manual of
Mental Disorders, 5" ed.; DSM-5; American Psychiatric Association, 2013). It is estimated that 1 in 44
children aged 8 years are autistic, and 2% of the American adult population are reported to be autistic

(CDC, 2018).
Social Anxiety

Social anxiety (SA) involves physical symptoms of anxiety that occur in social situations, a
fear of negative judgement or evaluation by others, and a behavioural response of avoidance or
escape from situations that induce anxiety (APA, 2013). Research into causal and maintaining
factors in neurotypical individuals has been carried out; Clark and Well’s (1995) cognitive
behavioural framework of SA suggests that SA develops due to psychosocial and environmental
factors, underpinned by a biological predisposition. Experiences are then maintained by cognitive
factors including overestimation of threat, negative beliefs about self, others and the world, and
attentional and emotional biases. Behavioural factors also serve to maintain experiences through
avoidance of feared situations and pre- and post- rehearsal of events. SA is therefore believed to be

multifaceted.
ASD and Social Anxiety

It is well-known that anxiety is common in ASD, with some researchers debating whether

anxiety is a characteristic of ASD (Kerns & Kendall, 2012); both clinical and epidemiological

L A large-scale study by Kenny et al. (2016), found that ‘ Autistic Adults’ is the preferred term in the
autistic community in the UK.
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studies have consistently reported high rates of anxiety in ASD (Van Steensel & Heeman, 2017).
SA is especially common in ASD, with prevalence estimates reported to be as high as 50% (Spain
et al., 2016), significantly higher than estimates of 12% for the non-ASD population (NICE, 2013).
The high prevalence has resulted in increased diagnoses of SA disorder and late diagnosis of ASD,
with 17% of an adult psychiatric outpatient sample reporting to have been diagnosed with SA
disorder prior to receiving their ASD diagnosis (Ryden & Bejerot, 2008). However, there are
disparities among studies in terms of prevalence rates of SA in ASD, with studies utilising a range
of different research methods, including differences in sampling (general population vs. clinical),

types of measures, and method of assessment.

It is likely that the core characteristics of ASD are risk factors for and contribute to the
development of SA in ASD. For example, socio-communication impairments are a key
characteristic of ASD, thus impacting on social motivation and resulting in difficulties in social
skills. Furthermore, restricted and repetitive behaviours, and sensory processing sensitivities, are
likely to make social interactions more difficult. These things may negatively impact interactions
and relationships for autistic individuals, potentially resulting in negative cognitive beliefs, thus

triggering, and maintaining SA.

Social Anxiety and Mental Health

SA is believed to have an impact on overall mental health and functioning. Social identity,
whereby a social group is internalised as an important part of one’s self-concept, has been linked in
previous research to mental health, resulting in fewer depressive symptoms (Cruwys et al., 2014). It
has also been found that increasing identification with social groups in treatment for SA positively
influences depression, anxiety, stress, and loneliness (Haslam et al., 2016). With those who
experience SA being more isolated, it is therefore understandable that rates of depression and
functional impairment are higher, and quality of life is lower in those with SA compared to those

without (Adams et al., 2016; Lochner et al., 2003).



ASD, Social Anxiety and Mental Health

Mental health difficulties are more prevalent in those who experience SA, with increased
levels of depression and poorer mental health outcomes (Stein et al., 2006). Research has also
reported greater experiences of depression and anxiety in autistic adults in comparison to
neurotypical individuals (Kanai et al., 2011). Such experiences have a substantial impact on the
lives and well-being of autistic individuals, with higher levels of suicidality (Cassidy et al., 2019).
Furthermore, autistic individuals face more barriers to maintaining social relationships and
experiencing group belongingness, impacted on by SA, thus reducing the psychosocial benefits

from being a part of social groups (Milton & Sims, 2016).

Overall, mental health difficulties in ASD are poorly understood, with little research
exploring risk factors, contributing, and maintaining factors. There is also a lack of research into

psychological interventions for autistic individuals (Hull et al., 2021).

ASD, Social Anxiety and Functioning

Previous research reports lower social and adaptive functioning (Moss et al., 2015),
difficulties in education and employment (Keen et al., 2016) and poorer quality of life (Adams et
al., 2019) in SA and ASD. Furthermore, previous research has explored the impact of ASD and SA
characteristics, such as impairments in communication and social interaction, finding these traits to
negatively impact adaptive functioning, education, and employment (Howlin et al., 2004; Levy &

Perry, 2011; Magiati et al., 2014).

Previous Reviews

A previous systematic review was carried out on SA in ASD by Spain et al. (2018), which
focused on the relationships between core ASD symptoms and SA in autistic individuals across the
lifespan (R = 6-57 years). This review concluded that SA may be associated with core ASD

symptoms including socio-communication impairments, social skills and reduced social motivation.



Spain et al. (2018) also found an association between self-reported SA and level of autistic traits in

adults.

The Current Review

With the above in mind, the primary aim of the current review is to examine the prevalence
of SA in adults with ASD. The secondary aim is to examine the impact of SA in adults with ASD
on psychological well-being, quality of life, coping/functioning and additional mental health
difficulties. Risk factors to the development of SA in adults with ASD will be considered (where
papers consider this). Prevalence, mental health, and risk factors of SA in ASD were not considered
in the previous 2018 review (Spain et al., 2018); studies only exploring prevalence of SA in ASD
were excluded. Furthermore, there has been a wealth of research since the previous review which
warrants evaluation. Finally, the Spain et al. (2018) review focused on autistic individuals across
the lifespan; focusing solely on adults allows for more specific conclusions and clinical implications

to be drawn.

It is increasingly understood that SA is common among autistic individuals, yet the degree
to which SA occurs in this population has not been systematically reviewed or quantitatively
synthesised. Understanding the prevalence of SA in autistic adults could have important clinical
implications, especially considering the current increase in the development and delivery of
psychosocial interventions aimed at increasing social functioning of autistic individuals (Pallathra et
al., 2019). Furthermore, the additional impact on mental health, functioning and quality of life
within autistic adults has not been considered, nor have potential risk factors for the development of
SA in ASD. Considering the higher prevalence of anxiety and depression in the autistic population,
and the possible influence of SA on such experiences, the synthesis of the current evidence in this

area is essential, helping to guide further research and improve clinical understanding.

The aims of the current review were summarised into two research questions: 1. What is the
prevalence of social anxiety in ASD? 2. What is the impact of social anxiety in ASD on measures of
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psychological distress, well-being, coping/functioning, life attainment, additional mental health
difficulties and quality of life? To answer the first research question, a meta-analysis will be

conducted.

Hypotheses

It was hypothesised that SA in autistic individuals will be highly prevalent, with most
participants scoring above the clinical cut-off on measures of SA; a large significant pooled mean

event rate and effect size will be found in the meta-analysis.

It was further hypothesised that autistic individuals with SA will show difficulties in other
areas, such as mental health, quality of life and well-being etc.; i.e., there would be significant
positive correlations between SA and measures of depression and anxiety, and negative correlations
with general well-being and functioning. Within subgroup analyses, the type of SA measure, the
cut-off score used and how ASD was assessed and diagnosed would be moderators of the

prevalence rate of SA.

Method

Search Strategy

This systematic review and meta-analysis was carried out following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Liberati et al., 2009;
CRD, 2009). Prior to the commencement of the review, the review protocol was registered on the
PROSPERO database (See Appendix A). A systematic search was completed using SCOPUS,
MEDLINE, PsychINFO and OpenGrey databases searching for relevant published and unpublished
literature. Searches were carried out on 08.09.2021. Forward and backward citation searching was
completed. Manual searching of Google Scholar and relevant articles and reviews was also carried
out. See Table 1 below for a search term example where the terms were searched for in titles,

abstracts, and keywords.



Table 1

Search Term Example

Construct Search Terms
Autism Autism OR autistic OR ASD OR asperger® OR “autism
spectrum” OR ““autistic disorder”
Social Anxiety “social anxiet*” OR “socialised anxiety*” OR “social

phobia*” OR “social fear*” OR socialising OR “socialized

anxiety” OR socializing

Note. Terms were combined using AND and OR. The Boolean operator * was used to identify

variations in spelling and word-endings.

Eligibility Criteria

The inclusion and exclusion criteria for the review and meta-analysis can be found below in

Table 2.

Table 2

Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

v Adult population (aged >18 years).

v Studies using an ASD population

whereby ASD was formally diagnosed or
self-diagnosed/suspected (with or without

comorbid ID diagnosis).
Vv Studies that include a validated measure

of social anxiety.

X Studies that include participants under the
age of 18 years.
X Studies that use a general population

sample and an ASD screening tool.

X Studies that do not include a validated

measure of social anxiety.



Inclusion Criteria

Exclusion Criteria

v English Language articles.

v Quantitative studies, case-study, or case-

series designs.

v Intervention studies that include baseline

prevalence data for social anxiety.

v For inclusion in the meta-analysis, papers

were required to report the
number/percentage of participants with
ASD who met a pre-defined cut-off score on

the measure of social anxiety.

X Articles that are not accessible in the
English Language.

X Qualitative studies.

X Intervention studies that do not include

baseline prevalence data.

X For the meta-analysis, relevant data for
calculating the prevalence of social anxiety
in ASD was unavailable or not provided by
corresponding authors upon request.

If participants are required to have SA to

take part in the study.

Study Selection for Review

Papers from the searches were imported into Mendeley (n = 4392). Duplicates were
automatically removed, resulting in a total of 2296 papers. An additional sift resulted in 2222 papers
after the removal of additional duplicates (n = 74). Study titles and abstracts were screened and those
deemed likely to meet selection criteria were reviewed in full (n = 113). No additional papers were
identified through forward and backward citation searching. Full-text review excluded 94 articles,

resulting in 19 studies included in the final review. Figure 1 depicts the study selection process.
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Figure 1
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Study Selection for Meta-Analysis

A total of 18 of the 19 articles were deemed potentially appropriate to be included in the meta-
analysis to assess the prevalence of SA in ASD. The study by Danforth et al. (2018) was not suitable
to be included, as all participants had to score above clinical cut-off for SA for inclusion. For inclusion
in the meta-analysis, studies were required to report the number/percentage of ASD participants who
had scored above a pre-defined clinical cut-off on the study’s measure of SA; only one study included
this within the article (Spain et al. 2016). The main author contacted the authors of the remaining 17
studies to request the data required for the meta-analysis; four authors replied, providing the required

data.

Following guidance from the Cochrane Handbook of conducting meta-analyses (Ryan, 2016),

a small-scale meta-analysis was carried out on these five papers.

Data Extraction

As recommended by Boland et al. (2014), a data extraction tool was created a priori and
piloted on four randomly selected studies. Relevant data was extracted verbatim to reduce
transcription errors. The following data were extracted: study characteristics (i.e., authors, date,
objectives, country, and population); sample demographics (i.e., sample size, age, gender, and
ethnicity); and study results (i.e., autism diagnosis, SA measure, scores of SA in ASD compared to

control group, additional measures of functioning, key findings, and statistical data).

Data extracted for the meta-analysis included prevalence rates of SA in ASD i.e., the
number/percentage of ASD participants who scored above the clinical cut-off on the study’s
measure of SA. Where required statistical data were not provided for inclusion in the meta-analysis,
studies were synthesised narratively. Findings relevant to the second research question on the

impact of SA in ASD on other outcomes, were also synthesised narratively.
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To ascertain the reliability of data extraction, 25% of the papers, selected at random, were
checked by a second, independent blinded author. The second independent reviewer was a trainee

clinical psychologist, thus ensuring appropriate qualification for this task.

Quality Assessment

Study quality was appraised using the Effective Public Health Practice Project (EPHPP) Tool
for Quantitative Studies (Thomas et al., 2004). This tool was adapted for this review (Quintana et al.,
2015). The EPHPP has well-established content and construct validity (53%-92% agreement in
component ratings; Thomas et al., 2004) and fair inter-rater agreement (Cohen’s kappa=0.60).
Supplementary quality criteria were included from the quality evaluation grid devised by Glod et al.
(2015) for studies including ASD samples. These criteria included: how ASD diagnosis was
confirmed, assessment of cognitive functioning, and whether the study used measures that were
validated for ASD populations.

Using the adapted EPHPP, studies were evaluated across seven methodological domains:
selection bias, study design, potential confounders (for studies including a comparison group), data
collection, management of attrition/missing data, ASD diagnosis, and cognitive functioning. Studies
were rated using numerical values (1= strong, 2=moderate, 3=weak). Results led to an overall global
rating of strong (no weak ratings), moderate (one weak rating) or weak (two or more weak ratings).
It was decided a priori that studies would not be excluded if they were given a weak global quality
rating, thus providing a holistic view of research in this area. Due to the broad nature of this review,
an additional ‘Not Applicable’ option was added to the criteria. See Table B1 (Appendix B) for details
on how studies were assessed.

The first author quality appraised all studies, and 25% of the papers were appraised at random
by an independent reviewer (trainee clinical psychologist). Agreement between the reviewers on
component and overall ratings was evaluated using weighted Cohen’s Kappa (Schuck, 2004). Any

discrepancies between ratings were resolved following discussion and changes in ratings were made

13



where needed. Inter-rater reliability before consensus ranged between ‘fair’ and ‘Excellent’. See
Table C1 (Appendix C) for overall agreement statistics.

Meta-Analytic Strategy

The meta-analysis to assess the estimated prevalence of SA in ASD was conducted using
Comprehensive Meta-Analysis (CMA-Version 3; Borenstein et al., 2018). A random effects model
was selected due to the presence of heterogeneity between studies (Borenstein et al., 2010). The
prevalence of SA in ASD was selected as the main measure of outcome, as measured by event rate
and sample size, resulting in a pooled prevalence estimate for SA in ASD. Effect sizes were

interpreted in-line with Cohen (1992) i.e., small (.10), medium (.30) and large (.50).
Heterogeneity

Heterogeneity was assessed using the Cochran Q and I statistics. A significant Q statistic
signifies that statistical heterogeneity is present (i.e., the level of variance between study outcomes
cannot be explained by sampling error alone). The I? statistic quantifies the proportion of variance
across studies, whereby 25%, 50%, and 75% implies low, moderate and high heterogeneity

respectively (Higgins et al., 2003).
Moderator Analysis

Subgroup analyses were to be completed to assess the association between prevalence rates
and the type of SA measure (LSAS-SR vs other), cut-off score on the LSAS (35 vs 60), and how ASD
was assessed and diagnosed. Moderator analysis was to be used to assess the relationship between
prevalence rates and the quality of the study, year of publication, mean age, and proportion of females
in the sample. However, due to few studies being included in the meta-analysis, it was not possible

to complete moderator analyses, requiring at least three studies in each subgroup (Card, 2015).
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Publication Bias

Studies with non-significant or smaller effect sizes are less likely to be published, resulting in
the possibility of biased findings (Rothstein et al., 2005). Publication bias was mitigated through
possible inclusion of unpublished studies. Funnel plots show a graphical depiction of each study’s
precision (i.e., standard error), which is plotted against the effect size; asymmetry is indicative of
publication bias. Egger et al. (1997) regression test and fail-safe analysis were also conducted,
informing how many missing studies were required to invalidate the results. If significant asymmetry
is indicated, Duval and Tweedie's (2000) trim and fill method provides adjusted estimates to account

for missing studies (Rothstein et al., 2005).

Results

Study and Participant Characteristics

As shown in table 3, 19 studies were included in this review. Identified papers were
published between 2008 and 2021. One study utilised a randomised control trial (RCT), 12 studies
utilised a case control design and the remaining six studies utilised a cross-sectional design. Studies
were conducted across seven different countries, with the majority conducted in America (n =5). A
total of 13 studies included comparison groups, including neurotypical/non-ASD participants
(Albantakis et al., 2020); Bejerot et al., 2014; Cath et al., 2008; Espeloer et al., 2021; Kanai et al.,
2011; Kimura et al., 2020; Kleinhans et al., 2010; Perry et al., 2015; Schuck et al., 2019; Zukerman
et al., 2019a; and Zukerman et al., 2019b), participants with SA (Bejerot et al., 2014; Cath et al.,
2008; Espeloer et al., 2021; Richey et al., 2014; and Zukerman et al., 2019a), and one study
included a group of participants with OCD (Cath et al., 2008). Zukerman et al. (2019a) included a
group with high SA and a group with low SA. Danforth et al. (2018) was the only RCT which
included a group who received methylenedioxymethamphetamine (MDMA) and a placebo group.
Although not stated in the two papers, it is likely that Zukerman et al. (2019a) and Zukerman et al.
(2019Db) included the same ASD sample, due to reporting the same sample size and demographics.
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These studies utilised a variety of different outcome measures, such as the GPA in Zukerman et al.
(2019a) and the Y-BOCS-I11 and ABAS-I1 in Zukerman et al. (2019b). These outcomes will
therefore be discussed separately, as appropriate. However, both papers used the BDI and STALI; as

a result, these outcomes will only be reported from one of the papers.

The overall sample size for the systematic review was 2113 (ASD = 1205). The overall
sample size of the meta-analysis was 670, all participants had a diagnosis of ASD. Of the studies
that reported ethnicity (n = 6), the most predominant ethnic group was white/Caucasian. All studies
reported gender distributions which ranged from 34% male in the ASD sample to 100% male in the

ASD sample (M = 78%).
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Table 3

Study and Participant Characteristics for Social Anxiety in ASD

Authors (Year) Country Objectives/Focus Sample  Age (years): M, SD,  Gender Predominant 1Q measure
Size R) (% male)  Ethnic Group
(%)
Albantakis et Germany Explored whether alexithymic and/or ASD: ASD: M=33.46, ASD:68% NR NR
al. (2020) autistic traits are risk factors for 122 SD=10.40
depression and social phobia in: adults Non-ASD: M=35.15, Non-ASD:
with ASD; adults without ASD (NT); Non- SD=12.62 60%
and adults with social interaction ASD: 62 NT: M=26.41,
difficulties (non-ASD). SD=7.80 NT: 46%
NT: 261
Bejerot et al. Sweden Explored the severity and prevalence of  ASD: 50 ASD: M=30, SD=73, ASD:52% NR NR
(2014) social anxiety in adults: with ASD; with R=27.9-32.1
SAD:; and a non-ASD group. SAD: SAD: M=34.6, SAD: 37%
100 SD=9.1, R=32.8-36.
Non-ASD: M=32.2, Non-ASD:
Non- SD=10.8, R=28.4- 53%
ASD: 53 325
Bowri et al. England Explored demographic and 237 M=41.91, SD=13.3, 42% European NR
(2020) psychological predictors of alcohol use R=18-75 (71.3%)
and misuse in autistic adults.
Cath et al. Netherlands OCD and SAD frequently co-occur in ASD: 12 ASD: M=34.5, 83% NR NR
(2008) ASD; this study explored which features SD=10.50
distinguish ‘pure’ anxiety disordered OCD: 12 O0OCD: M=35.9,
patients from those with comorbid ASD. SD=11.9
SAD: 12 SAD: M=38, SD=11
Control: Controls: M=32.4,
12 SD=11.3
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Authors (Year) Country Objectives/Focus Sample  Age (years): M, SD, Gender Predominant IQ measure
Size R) (% male)  Ethnic Group
(%)
Danforthetal.  America RCT to explore the viability of MDMA- MDMA: M=31.3, SD=8.8 83% White/Caucasia NR
(2018) assisted psychotherapy in autistic adults, 8 n 50%
in the reduction of social fear and
avoidance. Placebo:
4
Espeleor et al. Germany The study aimed to explore social ASD: 23  ASD: M=44, ASD: 74% NR WAIS-1II
(2021) anxiety and social competence in ASD SD=10.55, R=23-58
compared to a non-clinical groupanda  NC: 25 NC: M=38.8, NC: 40%
social anxiety disorder group. SD=10.42, R=23-57
SAD: 68 SAD: M=37,SD=10, SAD: 41%
R=22-62
Hull et al. England Explored the relationship between 305 M=41.90, R=18-75 34% British 55% NR
(2021) camouflaging and anxiety, and
depression and social anxiety in autistic
adults, exploring the moderating effect
of gender.
Kanai et al. Japan Examined the clinical characteristics of  AS: 64 AS: M=32, R=19-50 AS: 78% NR NART
(2011) Asperger’s Syndrome. NT: M=32, R=19-57
NT: 65 NT: 80%
Kimuraet al. Japan Explored the effects of social ASD:33  ASD: M=27.88, ASD: 71% NR WAIS
(2020) reciprocity, letter fluency, and social SD=6.23, R=18-43
anxiety, on communicative behaviours TD: 35 TD: M=28.03, TD: 60%
in autistic adults compared to typically SD=5.88,
developing adults. R=19-40
Kleinhansetal. America Explored whether there is a relationship  ASD: 31  ASD: M=23.57, ASD:95% NR WAIS
(2010) between self-reported social anxiety and SD=6.6
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Authors (Year) Country Objectives/Focus Sample  Age (years): M, SD,  Gender Predominant 1Q measure
Size R) (Yo male)  Ethnic Group
(%)

fMRI activation in an autistic sample Controls Controls: M=23.32, Controls:

and a control sample. 125 SD=5.15 92%
Pallathraetal. = America Explored the behavioural components of ASD: 28 ASD: M=26, SD=7.3, ASD:86% White 78.6% WAIS-II
(2018) social functioning (social motivation, R=20-48

social anxiety, social cognition and

social skills) in ASD.
Perry et al. Israel Investigated interpersonal distance ASD: 13 ASD: M=25 ASD:92% NR NR
(2015) preferences in an ASD group using NT: M=24

behavioural and ERP measures. NT: 13 NT: 100%
Richey et al. America Examine neural responses during social ~ ASD: 16  ASD: M=26, SD=9.1 ASD:88% NR WASI
(2014) and non-social reward anticipation SAD: M=26.9,

outcomes in: autistic adults; adults with  SAD: 15 SD=5.3 SAD: 60%

social anxiety disorder; and a control Control: M=25.3,

group, via fMRI. Control: SD=7 Control:

19 68%

Schuck et al. America Investigated sex/gender differences in ASD: 28 ASD: Males: M=23, ASD: 61% ASD: White SBIS-V
(2019) behavioural phenotypes and SD=4.09) 75%

camouflaging in autistic adults. NT: 35 Females: M= 33, NT: 54%

SD=9.72 NT: NR
NT: NR

Spain et al. England Investigated self-reported behavioural, 50 ASD: M=26.3, 100% NR WASI
(2016) cognitive and affective symptoms of SD=5.8

social anxiety in autistic adult males.
Spain et al. England Evaluated a non-randomised group 18 ASD: M=31, SD=7.9, 100% White British NR
(2017) intervention for social anxiety and social R=22-48 83%

skills in autistic adults.

19



Authors (Year) Country Objectives/Focus Sample  Age (years): M, SD,  Gender Predominant 1Q measure

Size R) (Yo male)  Ethnic Group
(%)
Zukermanetal. Israel Examined the relationship between ASD: 55 ASD: M=23.56, ASD: 92% NR GPA
(2019a) academic achievement and social SD=2.81
anxiety among autistic University High SA: High SA: M=25.06, High SA:
students. 31 SD=2.62 83%
Low SA: M=24.56,
Low SA: SD=2.18 Low SA:
25 84%
Zukermanetal. Israel Examined self-reported psychiatric ASD: 55 ASD: M=23.5, ASD:92% NR NR
(2019b) symptoms in autistic students and SD=2.81, R=18-34
explored their contribution to the Non- Non-ASD: M=25.08, Non-ASD:
variance in adaptive behaviours. ASD: 40 SD=2.67, R=20-36 83%
Zukermanetal. Israel Explore the gap between cognitive 53 ASD: M=23.53, ASD: 92% NR WAIS
(2021) understanding of social behaviour and SD=2.81, R=18-34 Comprehensio
socially adaptive behaviour, and how n subtest

this impacts social anxiety, OCD and
depression in autistic adults.

Note: M, Mean; SD, Standard Deviation; R, Range; NR, Not Reported; NT, Neurotypical; SAD, Social Anxiety Disorder; OCD, Obsessive
Compulsive Disorder; NC, Neurotypical Controls; WAIS, Wechsler Intelligence Scale for Adults (Wechsler, 2008); NART, National Adult Reading
Test (Nelson & Willison, 1991); TD, Typically Developing; WASI, Wechsler Abbreviated Scale of Intelligence (Wechsler, 2003); SBIS-V, Stanford
Binet Intelligence Scales (Roid, 2003); GPA, Grade Point Average.
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Quality Assessment

In total, ten studies received an overall rating of ‘weak’, six studies received an overall
rating of ‘moderate’ and three received a ‘strong’ rating on methodological quality (Table D1,
appendix D). Clear aims, objectives, and appropriate study designs were observed across all studies.
Most studies (n = 13) were deemed ‘somewhat likely’ to be representative of the studied
population. One study was deemed ‘very likely’ and received a ‘strong’ rating in that area, with 80-
100% of participants approached consenting to take part. The remaining five studies received a
‘weak’ rating due to including clinical samples only or reporting limited information on how
participants were selected. Most studies (n = 12) received a ‘moderate’ rating for study design as
they were case control studies. One study employed an RCT design and attained a ‘strong’ rating

for this component. The remaining studies were rated as ‘weak’ due to being cross-sectional.

Seven studies received a ‘moderate’ rating for their controlling of confounders, whilst three
received ‘strong’ and three received ‘weak’. Confounders accounted for in studies included age and
gender. The remaining studies were rated as ‘not applicable (N/A)’ as they were cross-sectional
studies. Most studies (n = 12) received a ‘moderate’ rating for their data collection methods;
measures used were deemed reliable, but studies did not report whether they were validated on ASD
samples. All but two studies were rated as N/A for attrition; two studies that this was applicable for

were assessed as ‘strong’.

Ten studies reported using gold-standard assessments of ASD (ADOS or ADI-R), resulting
in ‘strong’ ratings for this component. The remaining studies utilised self- or other- report
questionnaires, resulting in a 'moderate’ rating. The most commonly used ASD screening measure
was the AQ (n =9) (Baron-Cohen et al., 2001). Six studies were given ‘strong’ ratings for their
assessment of cognitive functioning, whereby standardised assessment instruments were utilised
within the preceding 3 months. Five studies were given a ‘moderate’ rating within this component.

The remaining studies were assessed as ‘weak’ in this domain as IQ information was not reported.
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Narrative Synthesis of Main Findings

See Table 4 for an overview of study measures, outcomes, and overall quality appraisal
score. Where prevalence data were reported, those marked with as asterisk were used in the meta-

analyses.
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Table 4

Measures and Outcomes for Studies Measuring Social Anxiety and Additional Mental Health Impacts in Autism

Authors Autism Social Social Group Statistical Measures of impact Key findings Quality
(year) measure  Anxiety  Anxiety ASD comparison difference (e.g. mental health,
Measure score SA score (if between well-being) and
included) groups on scores
(M, SD, social anxiety
and/or % (M, SD,
above their and/or %
cut-off) above their
cut-off)
Albantakiset AQ LSAS-SR ASD: Non-ASD: F=203.37, BDI-II Autistic adults scored highest ~ Weak
al. (2020) M=77.28, M=70.55, p<0.001 on measures of social phobia
SD=26.81 SD=29.17 ASD: M=17.30, (p<0.001). Alexithymic traits
SD=11.59 were predictive of depressive
NT: Non-ASD: M=21.92, symptoms, and autistic traits
M=31.26, SD=10.54 predicted social phobic
SD=18.36 NT: M=5.40, SD=5.33  symptoms.
F=148.41, p<0.001
Bejerotetal. AQ LSAS-SR ASD: SAD: F=104.1, NA Significantly higher scores of  Moderate
(2014)* LSAS LSAS anxiety: p<0.001 anxiety and avoidance in
HAGS anxiety: M=40.7, ASD compared to non-ASD
M=30.7, SD=12.0 group (p<0.001), but
SD=15.9 LSAS significantly lower scores
LSAS avoidance: compared to the SAD group.
avoidance: M=35.7, AQ scores were significantly
M=25.9, SD=115 correlated with LSAS-SR
SD=135 Non-ASD: scores in ASD (anxiety:
76% LSAS anxiety: r=0.67, avoidance: r=0.56)
M=10.7, and non-ASD group (anxiety:
SD=7.9 r=0.55, avoidance: r=0.50).
LSAS
avoidance:
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Bowri et al.
(2020)*

Cath et al.
(2008)

BAPQ LSAS-SR M=84.31,
SD=29.57
100%

AQ LSAS-SR ASD: M=107,
SD=33.9

M=9.2,
SD=7.8

NA

OCD: M=92.7,
SD=33.6

SAD:
M=112.8,
SD=21.2

Controls:
M=55.6,
SD=9.8

NA

No significant
differences
between
groups.

PHQ-9: M=11.83,
SD=6.90

GAD-7: M=9.78,
SD=6.15

WEMWABS: M=38.13,
SD=8.80

AUDIT: M=3.63,
SD=4.99

Y-BOCS:

ASD: M=13.6, SD=8.2
OCD: M=20.9,
SD=6.2

SAD:

M=2.4, SD=5.2
Control: M=2, SD=2.4
BAI:

ASD: M=36.9, SD=9.2
OCD: M=39.7,
SD=14.7

SAD: M=36.2, SD=9.7
Control: M=24.9,
SD=3.9

Autistic traits were positively ~ Weak

correlated with depression
(r=0.29), generalised anxiety

(r=0.32), social anxiety

(r=0.56) and camouflaging

(r=0.26), and negatively

correlated with well-being
(r=-0.46). Social anxiety was
positively correlated with
depression (r=0.42). Higher
autistic traits were associated
with both being a non-drinker

and a hazardous drinker.

No between group differences

were found on social or

general anxiety measures. The
AQ significantly correlated
with Y-BOCS (r=0.35), and

the LSAS and AQ total
significantly correlated
(r=0.64). The LSAS

significantly correlated with

anxiety (r=0.39).

Weak
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Danforth et
al. (2018)

Espeloer et
al. (2021)

Hull et al.
(2021)*

ADOS-2

ICD-10

BAPQ

LSAS-SR

SASKO

LSAS-SR

MDMA
baseline:
M=91.8,
SD=15.8
MDMA
primary
endpoint:
M=46.4,
SD=15.2

100% above
cut-off

ASD total:
M=76.57,
SD=16.93
ASD
interaction:
M=21.52,
SD=4.11

Total sample:
M=82.53
Cl=79.20-
85.87

77%

Females:
M=87.09,
Cl=82.84-
92.24

Placebo
baseline:
M=83.3,
SD=11.9
Placebo
primary
endpoint:
M=64, SD=
13.3

NC total:
M=28.52,
SD=13.35
SAD total:
M=72.18,
SD=18.33
NC

interaction:

M=6.52,
SD=4.4
SAD

interaction:

M=16.4,
SD=5.62
NA

T(9)=2.451, BDI-11: Data NR

P=0.037
RSES: Data NR
ERQ: Data NR

Total: NA

NC:ASD

SE=4.91,

p=.000

ASD:SAD

SE=4.13,

p=.222

Interaction:

NC:ASD

SE=1.51,

P=.000

ASD:SAD

SE=1.19.

P=.000

NA Total sample:
CAT-Q:
M=111.11, CI=109.10-
113.12
GAD: M=9.79,
Cl1=9.10-10.49
PHQ: M=11.74,
Cl1=10.97-12.51

Reduction in social anxiety
symptoms was significantly
greater in MDMA group from
baseline to primary endpoint,
with a very large effect size
(d=1.4). Changes were
sustained and 6-month
follow-up.

No significant difference in
social anxiety scores between
SAD group and ASD group.
Clinically significant higher
scores of social anxiety in
ASD and SAD groups
compared to NC. Social
competence deficits were
greater in ASD compared to
SAD and NC groups.

Camouflaging was associated
with greater symptoms of
anxiety (p<.001), depression
(p<0.001) and social anxiety
(p<0.001), even whilst age
and autistic traits were
controlled. Camouflaging
strongly predicted social
anxiety. There was no

Weak

Moderate

Weak
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Kanai et al. AQ
(2011)

Kimuraetal. DISCO
(2020)

Kleinhanset ADI-R
al. (2010) ADOS

LSAS-SR

LSAS-SR

SADS

Males:
M=75.15,
Cl1=69.04-
81.26

AS:
Median=69.5,
R=4-133

ASD:
M=81.67,
SD=31.56

ASD:
M=15.83,
SD=7.44

NT:
Median=17,
R=1-77

ND:
M= 36.14,
SD=19.29

Control:

M=2.52, SD=

4.17

z=8.10,
p=<0.001

t(52.5)=7.143,
p=<0.001

P=.00

HADS:

AS: Median=22, R=1-

35

NT: Median=7, R=0-

21

Letter Fluency:
ASD: M=29.06,

SD=13.44
TD: M=35.37,
SD=9.37
CC-SR:

ASD: M=74.24,

SD=39.09
TD: M=22.89,
SD=17.74
SRS:

ASD: M=112.18,

SD=31.56
TD: M=47.51,
SD=17.94

NA

interaction between gender
and camouflaging.

The AQ, HADS, LSAS and
NEO-FFI were all
significantly higher among
the AS group compared to NT
group. The total AQ score
correlated with the anxiety
subscale score on the HADS
(p=0.01).

Communicative behaviours
differed between the ASD and
TD groups. Overall, in
addition to difficulties in
social reciprocity in ASD,
social anxiety is a risk factor
for worsening communicative
behaviour difficulties in ASD
(r=0.68).

In ASD, greater social anxiety

was associated with increased
activation in the amygdala
and left temporal lobe when
presented with emotional
faces, and decreased
activation in the fusiform face

Strong

Strong

Weak
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Pallathra et ADOS-2 LSAS-SR ASD: M=45,

al. (2018)* SCQ SD=26.8
SRS-11 67%
SRS-SR
BAPQ

Perry et al. NR LSAS-SR ASD:

(2015) M=51.38,

SD=27.12

NA

NT: M=42.92,
SD=19.09

NA

There was no
significant
difference in
the LSAS
between the
two groups.

Social Motivation
MAP-SR: M=28.8,
SD=8.3

BAPQ: M=3.7, SD=1
SPQ-NCF: M=5,
SD=2.1

Social Anxiety
SPQ-SA: M=5.4,
SD=2.5

Social Cognition
ER40: M=77.9,
SD=9.2

Social Skills
CASS-INT: M=15.9,
SD=4.5
CASS-BORED:
M=19.8, SD=6.3
Social Functioning
SNI: M=11.4, SD=7.4
SPWB: M=162.3,
SD=15.9

NA

area. This indicates that level
of social anxiety mediates the
neural response to emotional

face perception in ASD.

Measures of social motivation
were significantly correlated
with measures of all other
categories, as well as with
social functioning and ASD
phenotype (p<.05), but not
with social cognition.
Significant correlations were
found between social anxiety
and ASD phenotype,
measures of social skills and
social functioning, and
measures of social skills and
ASD phenotype.

Findings show greater
variance in interpersonal
distance preferences in the
ASD group. Furthermore, this
variance can be explained by
differences in level of social
anxiety and can be predicted
by the N1 amplitude (an early
ERP component related to

Moderate

Weak
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Richey et al.
(2015)

Schuck et al.
(2019)

AQ

AQ
ADOS

LSAS-SR  SA not

SPAI

SAD: M=133, NA
measured in SD=13.24
ASD or

control group.

ASD: NR NR
Males:

M=106.71,

SD=115.91

Females:
M=115.91,
SD=41.35

NA

BEQ:
Males: M=33.64
Females: M= 40.59

Camouflaging (use of
measure NR):

Males: M=0.03,
SD=0.20)

Females: M=0.34,
SD=0.24

attention and discrimination
processes).

The SAD and ASD group Weak
demonstrated decreased
nucleus accumbens activation
compared to the control group
during anticipation of social
reward.

Greater amygdala activation
was found in the SAD group
compared to the ASD group
during both anticipation and
outcome of social rewards.

Camouflaging was found to Weak
be more common in females

with ASD than males

(p<0.008), and it was not

associated with social phobia.

In autistic females,

camouflaging was

significantly negatively

correlated with emotional

expressivity (r=-0.607).
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Spain et al.
(2016)*

Spain et al.
(2017)

Zukerman et
al. (2019a)

ADI-r
ADOS-G

ADI-r
ADOS-G

AQ

LSAS-SR
(primary
measure)

LSAS-SR

LSAS-SR

M=67.3,
SD=28.5

52%

Pre-
Intervention
M=80,
SD=30.7

ASD:
M=44.17,
SD=23.22

NA

Post-
intervention
M=61, SD=28

High SA:
M=49.50,
SD=14.06

NA

T=3.02,
df=13, p=0.01

F=23.56,
p=<0.01

HADS overall

sample: Anxiety:
M=10.51, SD=5.1
Depression: M=6,

SD=3.8

HADS in sample

scoring above

caseness on LSAS:
Anxiety: M=12.5,

SD=4.8

Depression: M=7.3,

SD=3.2

BAI: M=12.5,
SD=10.8

BDI: M=12.1,
SD=10.8

Social Cognition:

KDEF:NR
RMET: NR
FHA: NR

TAS-20: M=58.5,

SD=10.9

RSE: M=21.3,
SD=10.3
HADS:

Anxiety: M=10,

SD=4.8

Depression: M=8,

SD=4.9

WSAS: M=20, SD=9.4

BDI — all groups below

clinical cut-off
STAI:

ASD: M=44.49,

SD=9.98

There were no significant Weak
differences between the two
groups (above and below
LSAS cut-off) on measures of
emotion and social cognition.
Significant differences
between groups were found in
HADS depression scores
(p=0.010) and anxiety scores
(p=0.001). Overall, there were
no relationships between SA
symptoms, ASD symptom
severity or measures of socio-
emotional processing.

Significant improvements Weak
were found in scores of social

anxiety (p=0.01). There were

no significant improvements

in low mood, anxiety or

general functioning.

GPAs were significantly
lower in the ASD group
(p<0.05). Among the two
groups without ASD, a
significant negative

Strong
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Zukerman et
al. (2019b)

Zukerman et
al. (2021)

AQ

AQ

LSAS-SR

LSAS-SR

Low SA:
M=17.54,
SD=9.65
ASD: Non-ASD:
M=45.43, M=27.29,
SD=24.60, SD=17.65,
R=3-108 R=2-75
ASD: NA
M=44.64,
SD=23.07,
R=3-108

F=15.58x%x
0.16

U=
621.00% 5%

NA

High SA: M=40.80,
SD=10.33

Low SA: M=33.68,
SD=9.68

GPA:

ASD: M=74.03,
SD=23.22

High SA: M=77.02,
SD=14.01

Low SA: M=83.17,
SD=9.79

STAI:

ASD: M=44.49,
SD=8.99, R=26-62
Non-ASD: M=35.69,
SD=10.61, R=21-62
Y-BOCS-II: ASD:
M=13.12, SD=5.72,
R=2-26

Non-ASD: M=4.45,
SD=5.65, R=0-24
BDI: ASD: M=11.11,
SD=11.54, R=0-28
Non-ASD: M=5.43,
SD=4.78, R=0.17

BDI:

M=9.59, SD=8.06,
R=0-28

Y-BOCS-II: M=13.67,
SD=5.87, R=2-26

correlation was found
between SA and grades (r=-
0.29) however the reverse
pattern was observed for
ASD; higher SA was
associated with higher grades
(r=0.30).

Significantly higher scores
were found in the ASD group
on measures of social anxiety,
trait anxiety (p<0.001), OCD
(p<0.001) and depression
(p<0.01). LSAS significantly
correlated with OCD in ASD
(r=0.36).

ASD diagnosis and social
anxiety severity significantly
contributed to variance in
adaptive skills, explaining
41.7% of the variance.

There were no significant
correlations between AQ
scores and any of the
psychopathology measures. A
higher cognition — social
adaptation discrepancy was
associated with higher levels
of social anxiety. This effect
was moderated by autistic
trait levels. LSAS

Moderate

Moderate
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significantly correlated with
measures of functioning on
ABAS.

Note: M, Mean; SD, Standard Deviation; R, Range; NR, Not Reported; NT, Neurotypical; SAD, Social Anxiety Disorder; OCD, Obsessive
Compulsive Disorder; NC, Neurotypical Controls; AQ, Autism Spectrum Quotient (Baron-Cohen et al., 2001); LSAS-SR, Liebowitz Social Anxiety
Scale — Self Report (Heimberg et al., 1999); BDI-11, Beck Depression Inventory Second Edition (Beck et al., 1996); HAGS, high-functioning
autism/Asperger syndrome global scale (Bejerot et al., 2001); BAPQ, Broader Autism Phenotype Questionnaire (Hurley et al., 2007); PHQ-9, Patient
Health Questionnaire (Kroenke & Spitzer 2002); GAD-7, Generalised Anxiety Disorder (Spitzer et al., 2006); WEMWBS, The Warwick-Edinburgh
Mental Wellbeing Scales (Tennant et al., 2007); AUDIT, Alcohol Use Disorders Identification Test (Saunders et al., 1993); Y-BCOS-I1I, Yale-Brown
Obsessive Compulsive Scale — Second Edition (Storch et al., 2010); BAI, Beck Anxiety Inventory (Beck et al., 1988); RSES, Rosenberg Self-Esteem
Scale (Rosenberg, 1965); ERQ, Emotion Regulation Questionnaire (Gross & John, 2003); CAT-Q, Camouflaging Autistic Traits Questionnaire (Hull
et al., 2019); HADS, Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983); CC-SR, Communication Checklist — Self-Report (Bishop et
al., 2009); SRS, Social Responsivity Scale (Chan et al., 2017); MAP-SR, Motivation and Pleasure Scale — Self-Report (Llerena et al., 2013); SPQ,
Schizotypal Personality Questionnaire (Raine, 1991); SPQ-NCF, Schizotypal Personality Questionnaire — No Close Friends; SPQ-SA, Schizotypal
Personality Questionnaire — Social Anxiety; ER-40, Penn Emotion Recognition Test — 40 (Kohler et al., 2003); CASS, Contextual Assessment of
Social Skills (Ratto et al., 2011); SNI, Social Network Index (Bickart et al., 2011); SPWB, The Scales of Psychological Wellbeing (Ryff & Keyes,
1995); BEQ, Berkley Expressivity Questionnaire (Gross & John, 1995); TAS-20, Toronto Alexithymia Scale -20 (Bagby et al., 1994); WSAS, Work
and Social Adjustment Scale (Mundt et al., 2002); STAI, State Trait Anxiety Inventory (Spielberger et al., 1983); GPA, Grade Point Average; KDEF,
Karolinska Directed Emotional Faces (Calvo & Lundqvist, 2008); RMET, The Reading the Mind in the Eyes Task (Baron-Cohen et al., 2001); FHA,
The Frith-Happe Animations Test (Castelli et al., 2001).
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Prevalence of Social Anxiety

Four different self-report SA measures were used across the 19 studies; 16 studies used the
LSAS-SR (Heimberg et al., 1999) as the primary measure. The remaining three studies used the
Social Anxiety — Social Competence Deficit Scale (SAKSO; Kolbeck, 2008) (Espeloer et al., 2021);
the Social Avoidance and Distress Scale (SADS; Watson & Friend, 2013) (Kleinhans et al., 2010);

and the Social Phobia and Anxiety Inventory (SPAI; Banos et al., 2007) (Schuck et al., 2019).

Five of the included studies reported required data for a meta-analysis to be carried out on
the prevalence of SA in ASD i.e., the percentage of autistic participants who scored above clinical
cut-off on the measure of SA (Bejerot et al., 2014; Bowri et al., 2021; Hull et al., 2021; Pallathra et
al., 2018; Spain et al., 2016). The remaining studies reported the mean and standard deviation in SA

scores in autistic samples.

Mennin et al. (2002) describes the two clinical cut-off scores for SA on the LSAS-SR. Total
scores of 30 and above are indicative of Social Anxiety Disorder (SAD) and scores of 60 and above
are indicative of the Generalised Social Anxiety Disorder subtype (GSAD). GSAD is characterised
by individuals fearing most social situations, rather than a limited range of social situations. All 18
studies that provided this data reported a mean above the SAD cut-off. All but four studies
(Pallathra et al., 2018; Perry et al., 2015; Zukerman et al., 2019a; 2019b; Zukerman et al., 2021)
reported a mean above the GSAD cut-off. The average LSAS-SR score across studies was 69.07 (R
= 44-107). Percentage of autistic participants scoring above the cut-off ranged from 52% to 100%
(Bejerot et al., 2014; Bowri et al., 2020; Hull et al., 2021; Pallathra et al., 2018; and Spain et al.,
2016). However, it is possible that the clinical cut-off used in these studies varied; not all studies
reported which cut-off they utilised. The SADS utilises a clinical cut-off of 12 and above;
Kleinhans et al. (2010) reported a mean score of 15. The SAKSO utilises a total cut-off score of 49;
Espeloer et al. (2021) reported a mean score of 76. A total score of 60 is indicative of social phobia

on the SPAI; Schuck et al. (2019) reported a mean score of 110.
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A total of 10 studies tested the difference between groups (ASD vs. other) on scores of SA
(Albantakis et al., 2020; Bejerot et al., 2014; Cath et al., 2008; Espeloer et al., 2021; Kanai et al.,
2011; Kimura et al., 2020; Kleinhans et al., 2010; Perry et al., 2015; Spain et al., 2017; Zukerman et
al., 2019a and 2019b). Only two of these studies found no significant difference between groups
(Cath et al., 2008; Perry et al., 2015), with all other studies reporting significantly higher levels of
SA in the ASD group. Cath et al. (2008) and Perry et al. (2015) were assessed as methodologically
weak studies. Comparison groups included neurotypical (Albantakis et al., 2020; Bejerot et al.,
2014; Espeloer et al., 2021; Kanai et al., 2011; Kimura et al., 2020; Kleinhans et al., 2010; Perry et
al., 2015; Zukerman et al., 2019b), a SAD group (Bejerot et al., 2014; Cath et al., 2008; Espeloer et
al., 2021), high and low SA groups (Zukerman et al., 2019a), OCD (Cath et al., 2008), and pre- and

post- intervention groups (Spain et al., 2017).

Bowri et al. (2020), Cath et al. (2008) and Pallathra et al. (2018), reported a significant
correlation between SA and autistic traits. Zukerman et al. (2021) found non-significant correlations

between ASD traits and symptoms of SA.

Meta-Analysis

Figure 2 shows individual studies’ event rates with the pooled mean event rate. As
anticipated, the event rates for the prevalence of SA in ASD were high, with a large overall pooled
mean event rate. The combined prevalence for the total set of studies (k =5, N = 670) was 0.76, i.e.,
76% (95% CI: 0.59-0.87%; p<0.005). Prevalence event rates ranged from 0.52 — 0.99. Using the
prediction interval, this suggests the true effect size for any single study will fall in the range of 0.17

to 0.98.
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Figure 2

Forest Plot for Meta-Analysis the Prevalence of Social Anxiety in ASD

Meta Analysis
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Meta Analysis

Heterogeneity

Significant heterogeneity was present Q(4) = 28.71, p = .00. The I? statistic indicated
substantial heterogeneity, with 86.07% variation between studies on outcomes. These findings
indicate that the true effect size varies between studies and that these differences exist within the
studies due to a source other than sampling error. Categorical moderator analyses were unable to be
carried out to explore heterogeneity, due the small number of included studies (Card, 2015).
However, despite all the studies using the same measure of SA (LSAS-SR), different cut-offs for
this measure exist and it was not entirely clear in all papers which cut-off was utilised. Two out of

the five studies utilised gold-standard assessment of ASD (Spain et al., 2016; Pallathra et al., 2018).
Publication Bias

Asymmetry of study effect sizes around the effect size mean can be seen in the funnel plot
in figure 3, which depicts two studies outside of the 95% confidence limit. However, Duval and

Tweedie’s (2000) trim and fill method identified 0 trimmed studies, with no studies imputed to the
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left or to the right of the mean; this suggests no issues of publication bias. Fail-safe analysis
indicated that 93 missing studies with a mean effect of zero would be required to nullify the overall
effect. As this does not exceed the fail-safe threshold of k = 110, this may be suggestive of
publication bias. Finally, Egger et al. (1997) regression test was completed, which examines the
correlation between the effect sizes and their corresponding sampling variances; a strong correlation
implies publication bias. Findings report an insignificant correlation (p = .80). Considering all of
these analyses together, these findings suggest that publication bias is not a concern in this meta-

analysis.
Figure 3
Funnel Plot of Standard Error against logit event rate for Meta-Analysis on the prevalence of

social anxiety in ASD
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Additional Outcomes and Impact
A total of 14 included studies reported data relevant to the second research question.

Depression and Anxiety. Eight studies (Albantakis et al., 2020; Bowri et al., 2020; Danforth
et al., 2018; Hull et al., 2021; Spain et al., 2016; Spain et al., 2017; Zukerman et al., 2019a and
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2019b; Zukerman et al., 2021) explored relationships between symptoms of depression in ASD
samples. Five of these studies specifically explored the relationship between SA and
depression/anxiety in ASD. Of relevance to the relationship between SA, ASD, and depression,
Bowri et al. (2020) reported a significant correlation between SA and depression in ASD. However,
Zukerman et al. (2019a) assessed levels of depression in three groups; ASD; non-ASD and high
SA,; and non-ASD and low SA; all groups were below the clinical cut-off for depression, with no
significant differences between groups. Similarly, Zukerman et al. (2019b) reported a non-
significant correlation between SA and depression in ASD. All but one of these studies (Zukerman

et al., 2019a) are assessed as moderate to weak in quality.

Six studies (Cath et al., 2008; Bowri et al., 2020; Hull et al., 2021; Spain et al., 2016,
Zukerman et al., 2019a and 2019b; Zukerman et al., 2021) explored relationships between
symptoms of anxiety in ASD samples. Of relevance to the secondary aim of the review, Cath et al.
(2008) found a significant correlation between SA and generalised anxiety in ASD. Further findings
from Cath et al. (2008) found no difference between ASD, OCD, SA, and a control group, on
measures of anxiety. However, Cath et al. (2008) is assessed as a methodologically weak study, due

to selection bias and lack of assessment of cognitive functioning within participants.

Three studies (Kanai et al., 2011; Spain et al., 2016; Spain et al., 2017) utilised the HADS to
assess symptoms of depression and anxiety in ASD samples. Spain et al. (2016) compared HADS
scores in autistic adults separated into two groups based on their scores on SA. The study found
higher scores on the HADS in the group who scored above clinical cut-off for SA, in comparison to
those who scored below clinical cut-off. Conversely, Spain et al. (2017) utilised a cognitive-
behavioural intervention to treat SA in ASD, which did not result in any significant improvements
in measures of anxiety, depression, or functioning. All measures of depression and anxiety utilised

in these studies relied on self-report, a potential factor in the mixed findings between studies.
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Overall, a tentative conclusion can be drawn from these findings, suggesting evidence of a
relationship between SA and depression/anxiety in ASD. Three of the five studies that explored the
relationship between SA and depression/anxiety in ASD found evidence of significant
correlations/significantly higher scores of depression and/or anxiety in higher SA groups, and the
other two studies reported non-significant findings. To certify this evidence, further larger-scale

studies are required.

Obsessive-Compulsive. Three studies (Cath et al., 2008; Zukerman et al., 2019b; Zukerman
et al., 2021) explored obsessive compulsive traits/behaviours. Of relevance, Zukerman et al.

(2019Db) reported a significant correlation between SA and obsessive-compulsive traits in ASD.

Well-Being. Two studies (Bowri et al., 2020 and Pallathra et al., 2018) measured general
well-being. Bowri et al. (2020), a methodologically weak study, found a significant negative

correlation between SA and well-being in ASD.

Functioning. Four studies explored overall functioning among autistic adults. Spain et al.
(2017), which included an autistic sample receiving an intervention for SA, reported an average
score of 20 on the measure of work and social adjustment, thus suggesting a significant impairment
in functioning within participants. Furthermore, this study measured friendship satisfaction, finding
that half of the participants were ‘quite dissatisfied’ or ‘very dissatisfied’. However, this is a non-

validated measure, and its reliability and validity cannot be ascertained.

Zukerman et al. (2019a) utilised the Grade Point Average (GPA) measure to assess
academic functioning. They found that GPAs were significantly lower in the ASD group.
Interestingly, correlations in the ASD group were opposite to that in the non-ASD group, with
higher levels of SA being associated with higher grades. ASD, SA and the interaction between the
group and SA were significant predictors of GPA. Furthermore, this study found that ASD
diagnosis and SA severity were significant predictors of adaptive skills. Zukerman et al. (2021)
supports this finding, reporting significant correlations between SA and measures of adaptive
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functioning in ASD. Zukerman et al. (2019a) is a good quality study, with the consideration of

confounding variables and cognitive functioning accounted for.

Risk Factors

A total of 12 included studies (Albantakis et al., 2020; Bowri et al., 2020; Danforth et al.,
2018; Hull et al., 2021; Kanai et al., 2011 Kimura et al., 2020; Pallathra et al., 2018; Schuck et al.,
2019; Spain et al., 2016; Spain et al., 2017; Zukerman et al., 2019b; Zukerman et al., 2021)
considered potential risk factors for developing SA in ASD. Consideration to the methodological
quality of such studies should be considered, with only two studies achieving a strong rating (Kanai

etal., 2011; Kimura et al., 2020).

Camouflaging. Three studies (Bowri et al., 2020; Hull et al., 2021; Schuck et al., 2019)
explored camouflaging in ASD. Hull et al. (2021) found that camouflaging strongly predicted SA
and was associated with greater symptoms of depression and anxiety. Similarly, Bowri et al. (2020)
reported a significant correlation between SA and camouflaging in ASD. Conversely, Schuck et al.
(2019) found camouflaging to be more common in females, but camouflaging was not significantly
correlated with social phobia. The findings from Schuck et al. (2019) should be considered
alongside its methodologically weak quality, with issues in selection bias and lack of validated

measures.

Social Skills, Cognition, Functioning and Motivation. Four studies (Kimura et al., 2020;
Pallathra et al., 2018; Spain et al., 2016; Zukerman et al., 2021) explored social skills, social
cognition, social functioning, and social motivation in autistic individuals, studying the relationship
between these variables and SA. Kimura et al. (2020) found significant positive correlations

between SRS scores and the fear/anxiety scores and avoidance scores on the LSAS.

Zukerman et al. (2021) found that higher cognition-social adaptation discrepancy was
associated with higher levels of SA, which is moderated by autistic traits; more avoidant symptoms

were seen among students with high autistic traits. Conversely, Spain et al. (2016) found no
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differences between low SA and high SA ASD groups on measures of emotion and social
cognition, concluding that no relationship exists between SA, ASD, and measures of socio-
emotional processing. These results should be considered alongside this study’s weak

methodological quality, due to its limitations in selection bias and study design.

Alexithymia. Albantakis et al. (2020) concluded that alexithymia increases the risk of

depressive and social phobic symptoms.

Communication and Adaptive Skills. Two studies (Kimura et al., 2020 and Zukerman et al.,
2019b) explored communication and adaptive skills within SA and ASD. Kimura et al. (2020)
assessed letter fluency and communication using the Communication Checklist (CC-SR; higher
scores indicate greater impairment) and compared results across an autistic and non-autistic sample.
Results show significant positive correlations between CC-SR and SA, letter fluency and SA, and
the CC-SR and SRS. Significant differences were observed between the ASD group and control
group. The study concluded that SA is a risk factor for worsening communicative behaviour

difficulties.

Zukerman et al. (2019b) found that the level of adaptive skills, as measured by the ABAS-II,
correlated significantly and negatively with severity of SA symptoms in both the ASD group and
control group, and obsessive-compulsive symptoms in the ASD group. Autism traits and SA

significantly explained the variance in adaptive skills.

Summary. Overall, in terms of mental health, well-being, and functioning, results suggest a
relationship between increased levels of depression/anxiety/OCD and SA in ASD. Results also
suggest a relationship between SA and decreased functioning and adaptive skills in ASD. One study
reported a negative correlation between SA and well-being in ASD. In terms of risk factors,
conclusions are tentative due to the small number of studies; two studies found camouflaging to be
related to SA in ASD, and a further study found alexithymia to increase SA in ASD. One study also
concluded that SA worsens communicative behaviour difficulties.
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Discussion

Autistic adults commonly experience SA. This review found a prevalence estimate of 76%
of SA in ASD; it is suggested that the prevalence of SA in the general population is 12% (NICE,
2013). To further understand the prevalence of SA in ASD, and the additional impact this has on the
mental health, well-being and functioning of autistic individuals, a systematic review was
undertaken. A systematic search of empirical data assessing the prevalence of SA in autistic adults
and associations between autism, SA and additional outcomes was carried out, whilst also
considering potential risk factors to the development of SA in ASD. A total of 19 studies were
included in the systematic review. All 19 studies were narratively synthesised, and five studies were

statistically synthesised using a meta-analysis, assessing the overall prevalence of SA in ASD.

The primary aim of the review was to examine the prevalence of SA in autistic adults. It was
hypothesised that a large significant pooled mean event rate and effect size would be found in the
meta-analysis. Despite a small number of studies being eligible for inclusion, a meta-analysis was
conducted due to conclusions being able to be drawn reliably from two or more studies (Valentine
et al., 2010). A combined prevalence of 76% was found for SA in ASD, which is in line with the
hypothesis. This finding is of substantial importance to the current literature and clinical field,
providing a significantly high prevalence rate of SA in ASD in the first meta-analysis undertaken in
this area. This not only encourages further research to be undertaken in this area, but also provides
guidance for clinicians working in the field of autism and/or SA. Narrative synthesis of the data also
indicated a relatively consistent trend, with all studies reporting a mean score of SA above the
clinical cut-off on their measure, thus suggesting high levels of SA in ASD. Furthermore, a total of
11 studies tested the difference between groups (ASD vs. other) on scores of SA, with nine studies
reporting significantly higher levels of SA in the ASD group. Cath et al. (2008) and Perry et al.
(2015) reported no significant differences in scores on SA between groups. Perry et al. (2015)
compared an autistic sample to a neurotypical sample, and Cath et al. (2008) included an ASD

group, SAD group, OCD group and a neurotypical group; the utilisation of different groups could
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impact on the findings, due to different presentations and experiences between groups that may not
be accounted for. Furthermore, the sample size in both studies was small. Therefore, these issues,
along with other methodological limitations, suggest that the findings of these studies should be

interpreted with caution.

Within the first aim of this review, it is important to note the varied use of measures in
assessing SA. The majority of studies utilised the LSAS-SR (n = 16), and three studies used other
measures including the SAKSO, SADS and SPAI, none of which are validated for use in autistic
samples. Whilst all five studies included in the meta-analysis used the LSAS-SR, this measure does
not have a clear universal clinical cut-off, with studies utilising different cut-offs depending on
which guidance they adhered to. For example, Mennin et al. (2002) describes the two clinical cut-
off scores for SA on the LSAS-SR; total scores of 30 and above are indicative of SAD and scores of
60 and above are indicative of GSAD. However, Zukerman et al. (2019a) utilised a cut-off of 35
(Glischinski et al., 2018). Within the meta-analysis, Bowri et al. (2020), Pallathra et al. (2018), and
Hull et al. (2021) used 30 as the cut-off, and Spain et al. (2016) utilised a score of 60. Bejerot et al.
(2014) did not report the cut-off score utilised within their study. The lack of a universal cut-off
score makes it difficult to draw reliable conclusions, as does the use of measures that are not
validated for use within autistic populations. Nevertheless, with these limitations in mind, this

review further emphasises the high prevalence of SA in ASD.

The second aim of the review was to examine SA in ASD, and how these relate to
psychological well-being, quality of life, coping/functioning and additional mental health
difficulties. This yielded mixed results and various themes emerged during narrative synthesis. The
evidence from the included studies suggests that SA in autism comes with various comorbidities.
Firstly, depression and anxiety were predominantly higher among autistic samples, with significant
correlations reported between SA and depression (Bowri et al., 2020) and anxiety (Cath et al., 2008)
in ASD samples. Obsessive-compulsive behaviours were also found to correlate with autistic traits

and SA (Zukerman et al., 2019b). Furthermore, research suggests that autistic traits and SA are
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negatively correlated with well-being (Bowri et al., 2020), which is also supported by other research
in this area (Oakley et al., 2021). Spain et al. (2016) found higher scores on the HADS in the
autistic group who scored above clinical cut-off on SA, in comparison to those who scored below
clinical cut-off, thus suggesting the importance of SA in experiences of additional mental health
difficulties in autism; these findings were replicated in a similar study by Zukerman et al. (2019b).
It is interesting that in one study by Zukerman et al. (2019a), academic functioning in the ASD
group was positively correlated with SA levels. This finding has not been studied elsewhere and
should be considered within the limitations of this study. Replication of this in future research will

be important, considering why SA may be important to academic functioning in autistic adults.

Some studies however do not support these results, with limited findings suggesting no link
between depression, SA, and autism (Zukerman et al., 2019a; 2021), and camouflaging not being
predictive of SA (Schuck et al., 2019). However, due to the nature of the included research being
predominantly correlational, conclusions on causation cannot be drawn. Despite this, autistic
individuals experience a high prevalence of SA, along with difficulties in depression, anxiety, well-

being, and functioning; the extent to which requires further exploration in research.

Among the consideration of risk factors to developing SA in ASD, some tentative themes
emerged. One study concluded that SA is a risk factor for worsening communicative behaviour
difficulties (Kimura et al., 2020). A further study found that alexithymia and autistic traits increase
the risk of depressive symptoms and SA (Albantakis et al., 2020). Zukerman et al. (2019b) found
that autism traits and SA significantly explained the variance in adaptive skills. The main theme to
emerge was around camouflaging, which was assessed in three studies. Two of these studies found
that camouflaging is predictive of SA in ASD and is associated with higher levels of depression and
anxiety (Hull et al., 2021; Bowri et al., 2020). Camouflaging in autism is of current interest within
research, with many findings suggesting an impact on mental health and functioning (Cook et al.,
2021). Overall, due to a variety of variables being assessed and mixed findings within this, clear

conclusions are unable to be drawn.
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Limitations of Included Studies

Several limitations within the included studies should be considered. Firstly, the sampling
methods between studies varied, with some studies recruiting samples from the general population
or Universities, and others seeking a clinical sample; the proportion of individuals involved with
clinical services is unknown. Conclusions on differing demographic variables between samples can
therefore not be drawn. Secondly, over half of the studies (n = 10) included a small sample size (R =
12-56), thus potentially reducing their capacity to generate clear and generalisable findings. Thirdly,
the majority of the studies were conducted in Western cultures. Ethnicity data was infrequently
reported; of those reported, there is an overrepresentation of Caucasian participants. It is possible
that there are cultural variations in SA that are not considered within the psychometric properties of
measures (Asnaani et al., 2015), it is therefore not clear whether the overall findings in this review
are valid for non-Caucasian samples. Furthermore, the gender average across studies was 78%
male, with some studies only including male participants. This makes it difficult to fully generalise
to autistic females; SA in ASD is likely to be different among females with higher rates of
camouflaging (Hull et al., 2021). Also, measures used to assess autism, SA and additional outcomes
varied. Some measures utilised were also not yet validated in autistic samples, thus impacting the
reliability and validity of findings. In addition, level of 1Q was not consistently assessed in studies
which could be a compounding factor. Seven studies were cross-sectional and causal interpretations

can therefore not be made.

Strengths and Limitations of This Review

This review is strengthened by the comprehensive search strategy and rigorous eligibility
criteria. This ensures confidence in the included studies being representative of the current evidence
base. Furthermore, the inclusion of only diagnosed autistic samples and only adults allow for more
specific conclusions to be drawn. Publication bias was assessed and there was no evidence of

publication bias within the current meta-analysis. In addition, having a second independent author
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assess the studies’ methodological quality, which resulted in ‘fair’ to ‘excellent’ inter-rater
agreement across all domains, provides confidence in the reliability of the quality assessment. Data

extraction methods were also coded by a second author.

However, it is possible that bias may have been introduced during study selection as this
was only conducted by the first author (Boland et al., 2014). Furthermore, due to the limited number
of studies eligible for inclusion in the meta-analysis on the prevalence of SA in ASD, the influence
of potential moderators was unable to be investigated. Therefore, the results of the meta-analysis
should be interpreted with caution, alongside the limitations of the included studies themselves. In
addition, non-English language published articles were omitted; results may therefore not reflect
studies published in other languages and across cultures. It is also important to note the broad aims
within the second part of this review, which resulted in a broad range of measures across different
domains. This resulted in difficulties with the synthesis of data and the drawing of precise

conclusions.

Clinical and Research Implications

It is important that clinicians consider the possibility of SA when working with autistic
adults. Considering that autistic individuals may not seek support independently, due to the possible
presence of SA but also because of core autistic traits that make seeking support difficult, it is
crucial that assessment of SA presence and severity is incorporated into settings such as
Universities, workplaces, and mental health services. Clinicians should also assess and consider
additional impact on mental health and functioning within the assessment and intervention.
Interventions to reduce SA should also be considered, whilst adapting this to the needs of autistic
individuals e.g., adapted CBT for SA (NICE, 2013), which has been found to significantly decrease
symptoms of SA (Spain et al., 2017). Clinicians should consider the role of autism in Clark and
Well’s (1995) cognitive behavioural model of SA, which states that SA is derived from a biological

predisposition and triggered by psychosocial and environmental factors. SA is then maintained by
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cognitive and behavioural factors, such as negative beliefs about the self and others, and avoidance.
the findings of the current review prompts clinicians to consider the impact of difficulties in ASD
on SA, and how these interact. For example, ASD is defined by socio-communication difficulties;
this is likely to lead to difficulties in social interactions, increasing the risk for the development of
SA. Similarly, SA in ASD may worsen socio-communication difficulties. These and similar issues

are not considered in current models of SA and require attention in clinical settings.

Further research is needed on the prevalence of SA in ASD, with researchers using validated
measures with a universal cut-off, allowing reliable and valid prevalence estimates to be made in a
larger scale meta-analysis. Furthermore, some included studies within this review did not utilise
measures that have been standardised in autistic populations. The lack of current valid and reliable
measures of mental health in autism is recognised as a gap in the research, especially within adult
populations (Brugha et al., 2015); recent research is addressing this (Rodgers et al., 2020). Such
research should focus on informing a standardised decision for the use of assessment tools in
autism, thus allowing data to be more easily compared. Future studies would benefit from including
validated alexithymia measures (e.g., the Bermond-Vorst Alexithymia Questionnaire; VVorst &
Bermond, 2001) to enable researchers to assess the reliability and validity of self-report measures.
Research is particularly required in establishing similarities and differences in the SA profile in
autistic individuals, considering risk factors and maintaining factors. The use of longitudinal
research designs will help to further identify this as well as in being able to consider predictors of
SA in autism, as well as factors that may mediate or moderate its association with additional mental
health difficulties. Lastly, using gold-standard procedures for confirming autism diagnoses such as
the ADOS (Gotham et al., 2006) and ADI-R (Rutter et al., 2008) would enable better generalisation

of study findings to diagnosed autistic individuals.
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Conclusion

This is the first systematic review using meta-analytic procedures to assess prevalence of SA
in autistic adults, with results suggesting that autistic adults have a high prevalence of SA. This
review also explored the additional mental health and functioning implications these experiences
have in autistic adults, finding that depression, anxiety, reduced well-being, and impaired general
functioning are also common experiences. The findings suggest that camouflaging, alexithymia, and
autistic traits may increase the risk of depressive symptoms and SA; however, further research is
needed in these areas to extend the evidence base. There are limitations within the included studies
and within the review, with some studies of poor methodological quality; as a result, findings
should be interpreted with caution. Nevertheless, this review demonstrates significant findings
within this field, highlighting the high prevalence of SA in autistic adults and the additional impact
this can have on aspects of mental health, well-being, and general functioning. This review has
valuable research and clinical implications, particularly on the importance of clinicians considering

SA when working with autistic individuals.
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Systematic review
A list of fields that can be edited in an update can be found here
11"cRexggsy title.

Give the title of the review in English
Social anxiety in autistic adults; a systemalic review and meta-analysis

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

3. * Anticipated or actual start date.
Give the date the systematic review started or is expected to start

01/09/2021

4. * Anticipated completion date.
Give the date by which the review is expected to be completed.
06/05/2022

5. * Stage of review at time of this submission.

This field uses answers to initial screening questions. It cannot be edited until after registration.
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Piloting of the study selection process

Formal sc ing of search ilts against eligibility criteria

Data extraction

Risk of bias (quality) assessment

czzzezal
o
§§§§5§§

Data analysis

64



PROSPERO National Institute for
International prospective register of systematic reviews Health Research

Provide any olher relevant informafion about the stage of the review here.

6. * Named contact.

The namead contact is the guarantor for the accuracy of the informaltion in the register record. This may ba
any mamber of the review leam.

Lucy Stephens
Email salutation {e.g. "Dr Smith" or "Joanne") for correspondence:
Miss Stephens

7. * Named contact email.
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Give the full instilutional/organisational postal address for the named conlact.

37 Lea Lane Selsion Mottingham NG16 6BY

9. Named contact phone number.
Give the lelephona number for the named conlact, including international dialling code.
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10. * Organisational affiliation of the review.

Full title af the organisational affiliations for this review and websile address if availabla. This field may be
completed as Mona' if the review is not affilialed to any organisation.
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Organisation web address:
https:/iwww sheffield ac_uk/

11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review leam. Affiliation
rafers 1o groups or ofganisations to which review leam members balong. NOTE: email and country now
MUST be entered for each person, unless you are amending a published record.

Miss Lucy Stephens. University of Shaeffield
Professor Elizabeth Milne. University of Sheffiald
Dr Georgina Rowsa. University of Sheffied

12. * Funding sources/sponsors.
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None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are
nol listed as review team members. NOTE: email and country must be completed for each person,
unless you are amending a published record.

15. * Review question.

State the review question(s) clearly and precisely. It may be appropriate to break very broad questions down
into a series of related more specific questions. Questions may be framed or refined using PI{E)COS or
similar where relevant.

2. What is the pnpaxibobB AfSASDABDReasures of psychological distress, well-being, coping/functioning, life
attainment, additional mental health difficulties and quality of life?

16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e.g.
language or publication date). Do NOT enter the full search strategy (it may be provided as a link or
attachment below.)

Searches will start in September 2021
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Unpublished literature will also be searched using the OpenGrey database.

English Language articles only

17. URL to search strategy.

Upload a file with your search strategy, or an example of a search strategy for a specific database, (including
the keywords) in pdf or word format. In doing so you are consenting to the file being made publicly
accessible. Or provide a URL or link to the strategy. Do NOT provide links to your search results.

https:/fwww.crd.york ac.uk/PROSPEROFILES/273400_STRATEGY_20210816.pdf

Alternatively, upload your search strategy to CRD in pdf formal. Please note that by doing so you are
consenting to the file being made publicly accessible.

Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.
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Give a short descriplion of the disease, condilion or healthcare domain being studied in your systematic
review.

Social Andaty
Autism Spectrum Disorder

19.chi@agefipants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of
bath inclusion and exclusion criteria.

Exclusion Criteria: studies that do not include a measure of social anxiety; studies that include participants
under the age of 18 years; arlicles that are not accessible in the English Language; qualitative articles;
general population articles that use a non-ASD population; intervention studies that do not include basaline
prevalence data. For meta-analyses, relevant data for calculating effect sizes unavailable or not provided by
correspanding authors upon requast.

Inclusion Criteria: studies using an ASD population whereby ASD can be formally diagnosed or self-
diagnosed/suspected; studies that include a measure of social anxiety, adult population; English Language
articles; quantitative arlicles; intervention studies that include baseline prevalence data. For inclusion in the
mela-analysis, an appropriate effect size must be raported for SA in ASD (or calculable from available
statistics).

20. * Intervention(s), exposure(s).

Give full and clear dascriplions or dafinitions of the interventions or the axposures 1o be reviewed. The
preferrad format includes details of both inclusion and exclusion criteria.

Not applicable

21. * Comparator(s)/control.

Where relevant, give details of the allernatives against which the intervention/exposure will be compared
(e.g. another intervention or a non-exposed control group). The preferred formal includes details of both
inclusion and exclusion criteria.

Some studies may compare ASD o non-ASD groups, though this is not essential.

22.* Types of study to be included.

Give details of the study designs (a.g. RCT) thal are eligible for inclusion in the review. The prefarred format
includes bath inclusion and exclusion crileria. If there are no restrictions on the typas of study, this should be
slated.

Quantitative studies - cross-sectional and longitudinal

23. Context.

Give summary delails of the selling or other relevant characteristics, which help define the inclusion or
exclusion crilteria.

34 chisdaie butcome(s).
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Give the pre-spacified main (most important) outcomes of the review, including details of how the culcoma is
dafined and measurad and when thesa measurement are made, if thesa are part of the review inclusion
critaria.

Prevalence of social anxiety in autistic adults measured by: effect sizes; the number of parlicipants who
score above clinical cut-off on measures of Social Anxiety, and by extracting data from the papers who
discuss any significant differences between ASD and non-ASD participants on SA measures; a mata-
analysis will be conducted providing there are enough included papers to do so. Lastly, understanding the
impact of SA on autistic adults in tarms of psychological distress, well-baing, life attainment, additional
mantal health difficulties and quality of life; a qualitative synthesis will be conducted.

Predictors/risk factors of SA in ASD will be discussed providing there are enough papers.

Possible measures of SA:

+ Lisbowitz Social Anxiaty Scale (LSAS)

+ Social Anxiety Questionnaire for Adults (SACQ-A)

+ Social Phobia and Anxiety Inventory—23 (SPAI-23)

+ Brief Social Phobia Scale (BSFS)

+ Social Phobia and Anxiety Inventory (SPAI)

* The Social Phobia Scale and the Social Interaction Anxiety Scale (SPS and 51AS)
+ Social Phobia Inventory (SPIN) and Mini-SPIN

Impact:

» Sympltom Checklist-90 Revised (SCL-90-R)

* Haspital Anxiety and Depression Scale (HADS)

» Dapression Anxiety and Stress Scales (DASS-21).

» The Secial and Emelional Loneliness Scale for Adults (SELSA)
+ The Scales of Psychological Well-Baing (SPWB)

+ Patient Health Questionnaire—3 (PHQ-9)

+ Buss and Perry Aggression Questionnaire (BPAQ)

= Academic atlainment measures

Measures/assessments of ASD may include:

+ Autism Spectrum Quotient (A0)

+ Autism Diagnostic Observation Schedule (ADOS)
+ Ritva Adult Autism Diagnostic Scales (RAADS)
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Pleasa specify the affect measure(s) for you main outcomea(s) a.g. relative risks, odds ratios, risk differance,
andfor 'number needed o treal.

This will include looking at corredations of the relationship batween SA and these variables, as well as
regression, factor analysis, mediator’moderator analyses and machine leamning analyses, where appropriate.
Prevalence of SA in ASD will be assessed using a meta-analysis providing there are encugh included papers
o do so.

25. * Additional outcome(s).

List the pre-spaecified additional oulcomes of the review, with a similar level of detail to that required for main
oulcomes. Where there are no additional outcomes please state ‘Mone' or “MNot applicable” as appropriate
o the review

Prediclors/risk factors of SA in ASD will be discussed providing there are enough papers in this area.
Measures of effect

Pleasa specify the affect measure(s) for you additional outcoma(s) e.g. relative risks, odds ratios, risk
difference, and/or ‘number neseded to treat.

This will include looking at correlations of the relationship between SA in ASD and risk factorsiprediclors, as
well as regression, faclor analysis, mediator/moderalor analyses and machine leaming analyses, where
appropriate.

36.chBageExtraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

A systematic review of literature will be undertaken using three dalabases (Scopus, PsyclNFO and
MEDLINE). Papers will be refrieved, and duplicate papers discarded. The remaining papers will be screened
for relevance based on title. If deemed appropriate based on litle, papers will later be screensd more
thoroughly, including reading abstracts and full articles where necessary. References of the included studies
will be used to search for additional papers which will then be screened for eligibility. Articles not mesting
inclusion criteria will be excluded.

Screaning will be conducted by one author. Data will also be extracted by ane authar. A second, blinded
author, will check a small salection of the work (20%) in both the screening and extraction stages.
Discrepancies will be resolved appropriately.

In case of missing data, original authors will be contacted for additional details. Microsoft Excel software is to
be used lo organise extracted data in the following 113 calegories. Mo particular tool will be used to extract

the data.

The following data from each article will be extracted:
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1. Authors.

2. Year of publication.

3. Country.

4. Design.

5. Theme addressed.

6. Included participants.

7. Age of participants.

8. Percentage of male participants.

9. Type of social anxiet Linst 1: its reliability and validity
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10. Type of autism measurement instrument; its reliability and validity

11. Measures of impact (if used)

11. Results: relevant statistics including associations between ASD and SA, prevalence of SA in ASD (e.g.
mean, SA, effect size), impact of SA on psychological distress, well-being, additional mental health
difficulties and quality of life and risk factors/predictors of SA in ASD.

12. Alternative statistics

13. Additional measures completed

27. * Risk of bias (quality) assessment.

State which characteristics of the studies will be assessed and/or any formal risk of bias/quality assessment
tools that will be used.

The Quality Assessment Tool for Quantitative Studies developed by the Effective Public Health Project
(EPHPP; Thomas et al., 2004) will be used to assess the quality of the included papers and to eliminate risk
of bias. The EHPP has been found to have good content and construct validity and good inter-rater reliability
(Thomas et al. 2004; Armijo-Olivio et al. 2012). The EPHPP evaluates eight sections (selection bias, study
design, confounders, blinding, data collection methods, withdrawals and dropouts, intervention integrity,
analysis) using numerical values (1= strong, 2=moderate, 3=weak). Final results lead to an overall global
rating of strong (no weak ratings), moderate (one weak rating) or weak (two or more weak ratings).

A total of 20% of the quality assessment will be second coded.

38.¢chatigtdqy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text but should be
specific to your review and describe how the proposed approach will be applied to your data. If meta-
analysis is planned, describe the models to be used, methods lo explore statistical heterogeneity, and
software package to be used

Data will be assessed by one author and described narratively.
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The author will spacifically describe:

1) The prevalence of SA sean in autistic adults as measured by the number of participants who score above
clinical cut-off on validated measures of Social Anxiety.

2) Group means, standard deviations, sample sizes and effect sizes will be extracted for a random effects
meta-analysis on the prevalence of SA in ASD. This information will be extracted be one researcher and
another author will ensure this infarmation has been recorded accurately. If more than one effect is reported
per study, the effects will be statistically combined before entering the into the main meta-analysis. If the
prevalence is assessed al more than one lime-point, the baseline prevalence will be used. Following
guidance from Quintana (2015), 3 mels-analysis will only be conducted if there are more than 8 eligible
sludies. Subgroup analysis will be conducted if there are more than 3 studies in each subgroup e.g. type of
SA measure. A sensitivity analysis will be performed should any studies include different methodology from
the rest of the sludies.

3) The impact SA has on adults on the autism spectrum on other areas of mental health as well as quality of
life and life attainmeant - this will be qualitatively synthesised and is not part of the mela-analysis due to
haterogenaity.

4) Factors that make individuals more at risk of develaping SA including factors that may explain the
variance in 54 seen in ASD will be discussed, providing there is enough research in this area.

5) Reasons for heterogenaity in resulls will be covered.

&) Areas for fulure research.

A descriptive summary of all studies selected will also be included (authors, year of publication, country,
sludy design, sample size, methodaological characteristics of each study, estimates of SA
prevalence/relationships been SA and ASD featuresfimpact, and any risk factors). A second author will
ensure presenied informalion has been accuralely recorded. Relevant statistical data will be examined
appropriately to inform and answer the research questions.

29 .changhksis of subgroups or subsets.

Stale any planned investigation of "subgroups’. Be clear and specific aboutl which type of study or
participant will be included in each group or covariate invesligated. Stale the planned analylic approach.

Fartther metsartisis slybssosioanaipss ra hessige mill ByecobBMedessaesbypih el lEBnoe of garlicipant
sex on the overall resulls, providing there are 10 included studies.

30. * Type and method of review.
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Type of review
Cost effectiveness
No

Diagnostic

No
Epideminlogic
No

Individual patient data {IPD) meta-analysis
No

Intervention

Nao

Living systemalic review
Nao

Meta-analysis
No

Mathodology
No

Marralive synthesis
No

Network meta-analysis
No

Pre-clinical

No

Prevention
Nao

Prognostic
No

Prospective mela-analysis (FMA)
No

Review of reviews

No

Service delivery

No

Synthesis of qualitative studies
No

Systemalic review
Mo

Other
Mo

Health area of the review
Alcoholisubstance misuse/abuse
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Blood and immune syslem
Mo

Cancer
Mo

Cardiovascular
No

Care of the elderly
Mo

Child health
Mo

Complementary therapies
Mo

COVID-19
Mo

Crime and justice
Mo

Dental
Mo

Digestive syslem
Mo

Ear, nosa and throat
o

Education

Mo

Endecring and melabolic disorders
Mo

Eye disordars.
Mo

General interest
No

Genetics
Mo

Health inequalities/health equity
Mo

Infections and infestations
Mo

Intermational developmeant
Mo

Meantal health and behavicural conditions
Mo

Musculoskalatal
Mo

National Institute for
Health Research
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32. * Country.

Selact the country in which the review is being carried oul. For multi-national collaborations select all the
countrias invalved.

England

33. Other registration details.

Mame any ather organisation whara the systematic review litle or protocol is registered (e.g. Campbell, or
The Joanna Briggs Instilule) logether with any unique identification number assigned by them. If extracted
dala will ba stored and made available through a repository such as the Systematic Review Data Repository
{SRDR), details and a link should be included here. If none, leave blank.

34. Reference andfor URL for published protocol.

If the protocol for this review is published provide details (authors, tithe and journal details, preferably in
Vancouver format)

Add web link to the published protocol.
Or, upload your published protocol hare in pdf format. Note that the upload will be publicly accessible.

Mo | do not make this file publicly available until the review is complete
Pleasea note that the information reguired in the PROSPERD registration form must be completed in full even

if accass o a protocol is given.
35. Dissemination plans.
Do you intend to publish the review on complation?

Yes

Give brief details of plans for communicating review findings.?

A paper will be submitted to a leading journal in this field.

36. Keywords.

Give words or phrases thal best describe the review. Separale keywords with a semicolon or new line.
Keywords help PROSPERO users find your review (keywaords do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.

Autism, autistic, ASD, ASC, social anxiety, social phobia, mental health, adults

37. Details of any existing review of the same topic by the same authors.

If you are registering an update of an axisting review give dalails of the earlier versions and include a full
bibliographic reference, if available.

Spain, D, Sin, J., Linder, K.B_, McMahon, J. (2018). Social anxiety in autism spectrum discrder: A systematic
Review. Research in Autism Spectrum Disorders, 52, 51-68.

38. * Current review status.

Updale review stalus when the review is completed and when it is published. Mew registralions must be

PROSPERO National Institute for
International prospective register of systematic reviews Health Research

angoing 0 this field is not editable for initial submission.
Please provide anlicipated publication date

Review_Ongoing

39. Any additional information.

Provide any olhar information relevant lo the registration of this review.

40. Details of final report/publication(s) or preprints if available.

Leave emply until publication delails are available OR you have a link to a preprint (NOTE: this field is not
editable for initial submission). List authors, lithe and journal details preferably in Vancouver format.

Give the link to the published review or preprint.

-
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Appendix B

Table B1

Calculating Overall Component Ratings Using Adapted EPHPP

Component Rating
o Weak Moderate Strong N/A
Selection Assigned if: Assigned if: Assigned if: -
Bias -Q1 is 3 (participants ‘not likely’ -Q1 is 1 or 2 (participants ‘somewhat -Q1 is 1 (participants ‘very
to be representative) likely’ to be representative) likely’ to be representative)
-Q2 is 3 (less than 60% -Q2 is 2 (60-79% participation) -Q2 is 1 (80% participation)
participation) -Qlis 1 or 2 and Q2 is 5 (can’t tell)
-Q1is 4 (can’t tell)
-Q2 is 5 (participation not
reported)
Study Will be assigned to any other Will be assigned to cohort analytic Will be assigned to RCTs and -
Design method (e.g., a one-time survey) study, case control study, cohort CCTs.
or to studies that did not state the  design, or an interrupted time series.
method used.
Confounders Assigned if: Assigned if: Assigned if: Will be
-Q1lis 1 and Q2 is 3 (less than -Qlis 1and Q2is 2 (60-79% -Qlis2o0rQlis1(80% assigned for
60% confounders are controlled) confounders controlled) confounders controlled) surveys with no
-Q1is 3 and Q2 is 4 (control of control
confounders not described) groups/one-
time surveys.
Data Assigned if: Assigned if: Assigned if: -
Collection -Q1 is 3 (data collection tools are  -Q1 is 2 or 2 (data collection tools -Q1lis 1 AND Q2 is 1 (data
valid) shown to be valid in NT sample collection tools are valid in ASD

-Qlis 4 and Q2 is 3 (reliability
and validity described/referenced
within the paper)

which is referenced in the paper)

-AND Q2 is 2 (data collection tools

and NT sample which is
referenced within the paper,
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have been shown to be reliable) OR
Q2 is 3 (reliability not described)

AND data collection tools have
been shown to be reliable)

Attrition Assigned if: Assigned if: Assigned if: Will be
-Q2 is 3 (complete rate less than -Q2 is 2 (completion rate is 60-79%) -Q2is 1 (completion rate is assigned to
60%) -Q2is 5 (N/A) 80%) one-time
-Q2 is 4 (withdrawals not survey studies.
described)
ASD Will be assigned if ASD diagnoses  Will be assigned when diagnosis has  Assigned when study has -
Diagnosis was not confirmed for the study or  not been confirmed for the study by  confirmed diagnoses by use of a
diagnoses were self-reported only.  use of a gold-standard tool, but ‘gold-standard’ diagnostic tool
Study does not attempt to confirm  diagnosis has been confirmed via (i.e. ADOS or ADI-R).
diagnoses. self-report or other report and a
screening tool has been used (e.g.,
AQ, SRS).
Cognitive Will be assigned when cognitive Assigned if cognitive functioning is  Assigned when cognitive -
Functioning  functioning is not reported. reported but is based on previous, functioning was assessed for the

non-recent assessment. OR cognitive
functioning is based on non-
standardised instrument (e.g. position
in school system).

study or recently (within last 3
months) using a standardised
instrument.
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Appendix C

Table C1

Inter-Rater Agreement Statistics Prior to Consensus

Domain % Agreed Weighted Kappa Rating
Global 80% .68 Good
Selection Bias 80% .61 Good
Study Design 100% 1.00 Excellent
Confounders 100% 1.00 Excellent
Data Collection 20% 48 Fair
Attrition 100% 1.00 Excellent
ASD Diagnosis 100% 1.00 Excellent
Cognitive 100% 1.00 Excellent
Functioning
Overall 87.5% e Good

Notes: Weighted kappa values were interpreted using the Byrt (1996) criteria: none <0.01, poor = 0.01-

0.20; slight = 0.21 - 0.40; fair =0.41 - 0.60; good = 0.61 - 0.80; very good = 0.81 — 0.92; and excellent = 0.93 —

1.00.
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Appendix D
Table D1

Quality Appraisal Table

Component Quality Rating

Study Selection Study Control of Data Attrition ASD

Bias Design Confounders Collection Management Diagnosis
Albantakis et = Moderate Moderate N/A Strong
al. (2020)
Bejerotetal. = Moderate Moderate Moderate Moderate N/A Strong
(2014)
Bowri et al. Moderate N/A Moderate N/A Moderate
(2021)
Cath et al. Moderate Strong Moderate N/A Moderate
(2008)
Danforth et Moderate Strong Moderate Strong Strong
al. (2018)
Espeloer et Moderate Moderate Moderate N/A Moderate
al. (2021)

N/A Moderate

Hull et al. Strong N/A Moderate
(2021)

Cognitive Global

Functioning .
Quality
Rating

Moderate

Strong Moderate
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Kanai et al. Moderate Moderate Strong Moderate N/A Moderate Moderate Strong
(2011)

Kimuraetal. = Moderate Moderate Moderate Moderate N/A Strong Strong Strong
(2020)

Kleinhans et Moderate Moderate - N/A Strong Strong -
al. (2010)

Pallathra et Moderate N/A Moderate N/A Strong Strong Moderate
al. (2018)

Perry et al. Moderate Moderate N/A

(2015)

Richey et al. Moderate Moderate N/A Strong Strong

(2014)

Schuck et al. Moderate Moderate N/A Strong Moderate

(2019)

Spain et al. N/A Moderate N/A Strong Moderate

(2016)

Spain et al. Moderate N/A Moderate Strong Strong

(2017)

Zukerman et = Moderate Moderate Moderate Moderate N/A Moderate Moderate Strong
al. (2019a)

Zukermanet = Moderate  Moderate Strong Strong N/A Moderate Moderate
al. (2019b)

Zukermanet = Moderate - N/A Moderate N/A Moderate Moderate Moderate
al. (2021)
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Section 2: Empirical Study

The relationship between sensory processing, traits of autism spectrum conditions and
psychotic-like experiences, and how these predict social anxiety and psychological distress
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Abstract

Objectives: Sensory processing differences and social anxiety have been linked to both autism and
psychotic-like experiences (PLE), and research suggests a link between sensory hypersensitivity
and distress. This research study aims to address two research questions: to what extent do
experiences of sensory processing difficulties, autistic traits and PLEs predict social anxiety and

psychological distress in the general population.

Methods: A cross-sectional online survey was completed with 273 participants from the general
population. Five questionnaires were used to measure: ASD traits (BAPQ), PLE (sO-LIFE);
sensory processing (GSQ); social anxiety (LSAS-SR); and distress (DASS-21). Demographic
information was collected, including age, gender and whether participants had a diagnosis of ASD.
Hierarchical multiple regressions explored associations between these variables and assessed
whether ASD, PLE and sensory processing were significant predictors of both social anxiety and

psychological distress.

Results: Results found that ASD traits, PLE and sensory processing were all significant predictors
of social anxiety. Sensory processing and PLE were significant predictors of psychological distress.
PLE was the biggest predictor in both models. Social anxiety scores varied across different age and
genders. ASD traits, PLE and sensory processing were all significantly correlated. Furthermore,
participants who reported a formal diagnosis of ASD (n = 52) scored significantly higher on all

study measures.

Conclusions: ASD traits, PLE and sensory processing are all important factors in experiences of
social anxiety and psychological distress. Results of the study should be interpreted with caution,

taking consideration of the methodological limitations.
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Practitioner Points

ASD traits, PLE and sensory processing difficulties are significant to the presentation of
social anxiety. During assessment, formulation and intervention with individuals presenting
with social anxiety, these factors require consideration.

PLE appears to be central to experiences of social anxiety and psychological distress.
Clinicians working with individuals who present with PLE should consider the additional
impact this may be having on mental health and functioning.

Social anxiety scores across age and gender were significantly different, with younger
participants and transgender and nonconforming gender participants scoring higher.
Ethnicity was important in PLE, with black participants scoring higher in comparison to a

variety of other ethnicities.

Keywords: autism, psychotic-like experiences, sensory processing, social anxiety, distress,

mental health
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Introduction
Autism

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition. Individuals diagnosed
with autism often display difficulties in social interaction, communication, and restricted and repetitive
behaviours (Diagnostic and Statistical Manual of Mental Disorders, 5" ed.; DSM-5; American
Psychiatric Association, 2013). Unusual sensory experiences and sensory processing difficulties are
increasingly recognised as key features of ASD (Crane et al., 2009; Suarez, 2012). Sensory
integration theories of ASD are now widely understood, which suggest deficits in the ability to
register sensory input, modulate it appropriately and have the motivation to respond aptly (Kilroy et
al., 2019); consequently, heightened senses and sensory stress are common (Smith & Sharp, 2013;
Elwin et al., 2013). Sensory processing difficulties now form part of the diagnostic criteria for ASD

(American Psychiatric Association, 2013).

Dunn (1997) developed a four-quadrant conceptual model of sensory processing; 1. sensation
seeking (high threshold and active self-regulation strategy), 2. sensory avoiding (low thresholds and
active self-regulation strategy), 3. sensory sensitivity (low threshold and passive self-regulation
strategy), and 4. low registration (high threshold and passive self-regulation strategy). All elements
of this model are prevalent in autistic® individuals. Individuals who experience the third quadrant of
this model have low neurological thresholds for stimulation and experience discomfort with sensation.
This part of the model appears relevant to the weak central coherence theory of autism (Shah & Frith,
1983), with individuals exhibiting attentional and perceptual abnormalities, with the ability to process
fine detail and a difficulty in integrating parts of things to form a whole. Baron-Cohen et al. (2009)

argues that this attention to detail is a result of sensory hypersensitivity.

2 A large-scale study by Kenny et al. (2016), found that ‘ Autistic Adults’ is the preferred term in the
autistic community in the UK.
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As it is now recognised that ASD symptoms follow a continuous distribution in the
population (Baron-Cohen et al. 2001), research has begun to consider the relationship between
sensory processing and ASD traits in the general population. Robertson and Simmons (2012) found
a significant linear correlation between sensory processing difficulties and ASD traits. Furthermore,
increased levels of psychological distress are reported in autistic individuals and those with high
levels of autistic traits (Croen et al., 2015). Exploration of the relationship between sensory
processing and psychological distress among individuals with high levels of autistic traits has, to
our understanding, not yet been explored (Horder et al., 2014). Understanding how sensory
processing difficulties and autistic traits are related to psychological distress is important to the field

of mental health.

Psychosis

Experiences of psychosis are characterised by positive symptoms such as hallucinations,
delusions, and disorganised behaviour, negative symptoms such as affective flattening, and cognitive
symptoms with an early childhood onset (DSM-5; American Psychiatric Association, 2013). Psychotic
experiences are not confined to clinical populations and are understood to exist on a continuum within

the general population (Van Os et al., 2009).

Research suggests that sensory processing difficulties are prevalent in psychotic-like
experiences (PLE; Parham et al., 2019); sensory modulation disorder has been hypothesised as a
possible explanation, due to an inability to appropriately regulate and respond to sensory input (Olsen,
2011). Researchers have reported that sensory processing sensitivity is a correlate of parapsychological
experiences seen in PLE (Irwin et al., 2014); individuals are over-responsive to subtle stimuli, and they

process stimuli more deeply than others (Aron et al., 2012).

In line with Dunn’s (1997) model of people with low neurological thresholds, others have put
forward a hyper-theory of mind (HToM) theory in Psychosis, which is when individuals are more
likely to infer incorrect mental states and predict behaviour based on inaccurate beliefs (Clemmensen
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et al., 2014). Research into pre-adolescent children found that those with a HToM showed greater risk
of PLE (Clemmensen et al., 2016). Likewise, there is some suggestion that people with high sensory
processing sensitivity are more prone to parapsychological experiences (Houran et al., 2002). Recent
research into the sensory characteristics of youth at clinical high risk for psychosis found that those
with high risk demonstrated a variety of sensory difficulties, including active avoidance of stimuli,
heightened sensitivity, reduced sensory seeking and reduced registration of sensations (Parham et

al., 2019).

Overlap Between Autism and Psychosis

King and Lord (2011) describe how the relationship between ASD and psychosis has at times
been viewed as incompatible, and at other times they have been seen as conditions whose broad
phenotypes intersect. Studies have revealed that individuals with paranoid delusions do not differ
from autistic people on Theory of Mind (Martinez et al., 2020). With both ASD and PLE appearing
on continua in the general population (Constantino & Todd, 2003; Van Os et al., 2009), a call for more
research into the overlap of these disorders has been made (King & Lord, 2011), particularly in using

general population samples (Freeman et al., 2008).

Research involving college students reported associations between positive schizotypal traits
(e.g., unusual perceptions and magical thinking) and specific autistic features (e.g., attention to detail
and attention switching; Horder et al., 2014). Recent research explored this link in the general
population and found a strong association between autistic traits and PLE (Martinez et al., 2020).
Furthermore, a systematic review reported higher levels of autistic traits in people diagnosed with
psychosis compared to the general population (Kincaid et al., 2017). Research investigating
anomalous perception and out of body experiences in autistic individuals found a positive correlation,
which was also linked to high levels of distress (Milne et al., 2017). Bevan et al. (2012) explored ASD
traits at age seven years and PLE aged 12 years, finding that the greater number of early autistic traits

meant a higher risk of developing PLE. It is therefore understood within research that ASD and PLE
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are associated to some extent, however the understanding on the nature of this association is limited,;

sensory processing appears to be a common feature of both presentations.

Sensory Processing and Psychological Distress

In Dunn’s (1997) conceptual model of sensory processing, individuals who are
hypersensitive to stimuli cope by controlling the amount of input they receive. They report daily life
as overwhelming, leaving them feeling exhausted and isolated (Kinnealey et al., 2011). Sensory
sensitivity has also been linked to anxiety (Engel-Yeger & Dunn, 2011), stress (Benham, 2006),
negative affect, agoraphobic avoidance (Hofmann & Bitran, 2007), increased restrictive and
repetitive behaviours, and intolerance of uncertainty in ASD (Moore et al., 2021), and overall poor
clinical outcomes (Liss et al., 2008). Metz et al. (2019) report that sensory processing difficulties

can lead to distress and poor community integration, due to a tendency for individuals to withdraw.

Social Anxiety Across Conditions

Social anxiety involves autonomic symptoms of anxiety manifesting in social situations, a
cognitive fear of negative evaluation or judgement by others, and a behavioural response of
avoidance or escape from situations that induce anxiety (APA, 2013). Social anxiety disorder, ASD
and psychosis are conditions that all exhibit difficulties in social interaction (Demetriou et al.,

2018).

Social anxiety is especially common in ASD, with prevalence estimates reported to be as
high as 50% (Spain et al., 2016), significantly higher than estimates of 12% for the non-ASD
population (NICE, 2013). A recent meta-analysis on prevalence of social anxiety in autistic adults
found a prevalence rate of 76% (Stephens et al., 2022). Due to similarities between ASD and social
anxiety, symptoms are often misinterpreted (Tyson & Cruess, 2012). Furthermore, there is a wealth
of research that has explored the relationship between autism and social anxiety, finding significant

positive correlations between the two variables (Albantakis et al., 2020; Bejerot et al., 2014;
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Espeloer et al., 2021; Kanai et al., 2011). Overall, autism and autistic traits are important to the

experience of social anxiety, highlighted by the above findings.

Social anxiety also appears to be among the most prevalent anxiety disorder in psychosis,
with prevalence rates ranging between 17% to 36%. In samples with first-episode psychosis,
prevalence rates ranged between 25%-32% (Michail, 2013). The social stigma attached to PLE is

believed to be a factor in the development of social anxiety (Birchwood et al., 2007).

Previous research has linked sensory processing difficulties to the development of social
anxiety, with individuals with a generalised subtype of social anxiety (characterised by individuals
fearing most social situations, rather than a limited range of social situations) reporting higher levels
of sensory sensitivity, in comparison to individuals with a non-generalised subtype of social anxiety

(Hofmann & Bitran, 2007).

Furthermore, previous research has highlighted that social anxiety is prevalent in both ASD
and PLE, and sensory processing difficulties are also prevalent in ASD, PLE and psychological
functioning; however, research to date has not explored these variables together in the general
population. Doing so will enable a greater understanding of the individual differences in
experiences of autistic traits, PLE and sensory processing in the general population, and whether
these variables predict experiences of social anxiety and psychological distress. While these related
constructs may represent a few possible pathways to social anxiety and distress, exploring this
model will allow future studies to use this framework to investigate further areas of overlap and

causal links among these constructs.

Demographics

Age is a key factor in the experience of PLE (Verdoux et al., 1998) and social anxiety
disorder (Jefferies and Ungar, 2020), with younger individuals reporting greater experiences.

Gender is critical in those with ASD traits, with males and females often displaying different
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difficulties (Kreiser & White, 2013); autistic traits are also higher among gender-diverse individuals

(Warrier et al., 2020).

Clinical Implications

Having a greater understanding of the relationship between sensory processing, autistic
traits, and PLE, and whether these variables are predictive of social anxiety and psychological
distress in the general population, will be useful for assessment and formulation in clinical
presentations, allowing the development of a shared understanding of difficulties. A better
understanding of the contributing factors to social anxiety and psychological distress will help to
guide further theories, research, and psychological interventions, and will support with an
individual, clinician and service level understanding of social anxiety and distress. A greater
understanding of the relationship between ASD traits and PLE in the general population will help to
develop appropriate support in the areas of autism and psychosis, considering the important
possibility of comorbidity (Haddock & Lewis, 2005). Sensory processing within PLE is a particular
area where research is lacking; exploring this relationship will aid our understanding of PLE.
Finally, and crucially, there is a continuum of severity in ASD, PLE, sensory processing, social
anxiety, and distress; exploring non-clinical experiences of these conditions is important, also

helping to inform the understanding of clinical experiences (Freeman et al., 2008).

Current Study Aims

The primary aim of this research was to explore the extent to which sensory processing,
autism traits and PLE, separately and together, explain the variance in both social anxiety and

psychological distress.

Using a general population sample, two research questions were addressed by the study: 1)
To what extent do experiences of sensory processing difficulties, autistic traits and PLEs predict
social anxiety? 2) To what extent do experiences of sensory processing difficulties, autistic traits

and PLEs predict psychological distress?
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Current Study Hypotheses

1. Sensory processing, autism trait scores and psychotic-like experiences scores will each
individually be significant predictors of levels of social anxiety and together will explain a
larger and significant amount of the variance in levels of social anxiety.

2. Sensory processing, autism trait scores and psychotic-like experiences scores will each
individually be significant predictors of levels of psychological distress and together will
explain a larger and significant amount of the variance in levels of psychological distress.

3. Autism trait scores will be the biggest predictor of levels of social anxiety.
Method
Design

This cross-sectional study included an online survey, measuring social anxiety and
psychological distress as the continuous dependent variables. There were three independent
variables: ASD traits, sensory processing, and PLE. Demographic variables found to be important
to ASD, PLE, social anxiety and well-being in prior research were also measured to control for
potential confounding i.e., age and gender (Beggiato et al., 2016; Stagg & Vincent, 2019; Verdoux

et al., 1998; Jefferies & Ungar, 2020).
Participants & Recruitment

Exclusion criteria included participants under the age of 18 and individuals unable to read
English. Opportunity sampling was used; the study was advertised on the university volunteers list,
social media, and a research participant recruitment website ‘Call for Participants’ (see Appendix A
and B). To increase the range of ASD traits and PLE, charities were approached for advertising,
such as Mind, Autism Speaks, the National Autistic Society and the local Hearing VVoices groups
(Autism Speaks agreed to advertise this research). All data were collected between April 2021 and

November 2021.
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Completers versus Non-Completers Analyses

Chi-Square analyses were conducted on completers and non-completers, assessing the

difference in demographic variables.

Sample Size Calculations

A priori power analysis using G*Power Version 3 for Multiple Regression was carried out
to determine the required sample size for preventing type two errors. Assuming a medium effect
size of f2=10.15, a significance level of alpha = 0.05 and nine predictor variables, a total sample size
of 114 was required to achieve 80% power. In addition, Cohen’s (1992) power table suggests 112
participants based on nine independent variables. A minimum sample size of 114 is also
comparable to the recommendation of 10-15 participants per variable when conducting multiple
regression analysis (Field, 2017). A medium effect size was selected based on previous studies in
this area; one study on ASD traits and PLE reported a medium effect size (Martinez et al., 2020),

and a medium effect size was also found in a study on ASD and social anxiety (Bejerot et al., 2014).

Measures

To ensure reliability and validity, measures of autistic traits, PLE, sensory processing and
social anxiety were studied prior to selection. Validated measures that had the least overlap on items

were selected (i.e., questions across the measures were not repeated).

Autism Traits. The Broader Autism Phenotype Questionnaire (BAPQ; Hurley et al., 2007)
is a 36-item self-report questionnaire that is used to assess traits of autism in the general population
(Appendix C). The broader autism phenotype is a milder expression of the social and
communication difficulties seen in autism. Questions are rated on a 6-point Likert scale; 1 = very
rarely; 2 = rarely; 3 = occasionally; 4 = somewhat often; 5 = often; 6 = very often. Some items are

reverse scored. Questions include “I have been told that I talk too much about certain topics” and “I
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prefer to be alone than with others”. There are 12-items in each of the three subscales which include
aloof, rigid, and pragmatic language. Cronbach’s alpha for each subscale are .94, .91 and .95
respectively. Cut-off scores (to determine above average scores) documented in Hurley et al. (2007)
are as follows: for males a score of 3.25 for aloof, 2.95 for pragmatic language, 3.65 for rigid and a
total score of 3.65. For females a score of 3.00 for aloof, 2.70 for pragmatic language, 3.25 for rigid

and a total score of 3.25.

Psychotic-Like Experiences. The Short Scales Oxford-Liverpool Inventory of Feelings and
Experiences (sO-LIFE; Mason et al., 2005) is a 42-item self-report questionnaire that assesses
schizotypy (see Appendix D). The sO-LIFE has four subscales: unusual experiences, cognitive
disorganisation, introvertive anhedonia and impulsive non-conformity. Cronbach’s alpha for each
subscale are .80, .77, .62 and .63 respectively. Questions are rated on a 2-point scale, where an
answer of ‘Yes’ scores 1 and ‘No’ scores 0; some items are reversed scored. Questions include
“does a passing thought ever seem so real it frightens you?”” and “do you stop to think things over
before doing anything?”’. Average scores are 3.17 for males and 3.39 for females (unusual
experiences), 4.28 for males and 4.44 for females (cognitive disorganisation), 2.80 for males and
2.40 for females (introvertive anhedonia) and 2.70 for males and 2.59 for females (impulsive non-

conformity).

Sensory Processing Differences. The Glasgow Sensory Questionnaire (GSQ; Robertson &
Simmons, 2013) is a 42-item self-report questionnaire that assesses hyper- and hypo- sensitivity in
seven modalities: visual, auditory, gustatory, olfactory, tactile, vestibular, and proprioceptive (see
Appendix E). Cronbach’s alpha of .94 is reported (Robertson & Simmons, 2013). Questions ask
how frequently certain sensory experiences occur, such as “do you find yourself fascinated by small
particles?”” and “do you react very strongly when you hear an unexpected noise?”. Responses are on
the following scale: 0 = never, 1 = rarely; 2 = sometimes; 3 = often; 4 = always. Scores range from

0 to 168, with higher scores suggesting higher levels of sensory difficulties.
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Psychological Distress. The Depression and Anxiety Scale-21 (DASS-21; Antony et al.,
1998) is a 21-item self-report questionnaire that assess levels of depression, anxiety, and stress,
which form three subscales (see Appendix F). This measure is used to assess psychological distress
across various experiences (Demetriou et al., 2018; Masillo et al., 2012). The measure has good
reliability (o= .88 for the Depression scale, a=.82 for the Anxiety scale, 0=.90 for the Stress scale,
and 0=.93 for the total scale; Henry & Crawford, 2005). Items are scored on a 4-point Likert scale:
0 = did not apply to me at all; 1 = applied to me to some degree or some of the time; 2 = applied to
me a considerable degree or a good part of the time; 3 = applied to me very much or most of the
time. Questions include “I found it hard to wind down” and “I felt I was close to panic”. Scores
above nine for depression, seven for anxiety and 14 for stress are considered to be above the
‘normal’ range.

Social Anxiety. The Liebowitz Social Anxiety Scale (LSAS-SR; Heimberg et al., 1999) is a
24-item self-report questionnaire that assesses level of fear and avoidance in social situations (see
Appendix G). Questions ask individuals to imagine how much fear they’d have if they were faced
with a situation such as “eating in public places”, with possible answers being: 0 = none; 1 = mild;
2 = moderate; and 3 = severe. Individuals are then asked how often they would avoid this same
situation, including: never 0%; occasionally 1-33%; often 34-66%; and usually 67-100%. The
LSAS-SR has shown excellent reliability (Cronbach's o of 0.90, 0.90, and 0.95 for the fear,
avoidance and total scores, respectively; Fresco et al., 2001; Oakman et al., 2003). The LSAS-SR
has also shown excellent internal consistency in autistic adults (Cronbach's o of 0.94, 0.92 and 0.96
for the fear, avoidance and total scores respectively; Kanai et al., 2011; Spain et al., 2016). Scores
above 30 indicate social anxiety and scores above 60 indicate generalised social anxiety subtype
(Mennin et al., 2002).

Demographics. Relevant demographic information was collected to allow for appropriate

analyses and to contextualise the samples. Information such as age, gender, ethnicity, education
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level, sight/hearing conditions, and diagnosis/no diagnosis of ASD and mental health conditions

was collected (see Appendix H).

Public and Patient Involvement

Prior to the main recruitment, six individuals (three recruited from the general population
and three via ASD/mental health groups) provided feedback via email on the online survey. This
resulted in some changes, including making explicit the advance warnings regarding being asked
about mental health. The layout of the LSAS-SR was also altered to include a table format, as
feedback suggested that it was repetitive in nature. No changes were made to the wording of any of

the questions in the questionnaires.

Procedure

The online survey was presented on Qualtrics. Participants who were interested in taking
part were provided with a study link or QR code. Participants who clicked on the link were given
the study information sheet (Appendix I) and consent form (Appendix J). When participants had
consented, they were asked to provide demographic information. Participants were then provided
with the set of questionnaires described above, which were randomised in order. Participants were
able to withdraw from the survey at any time prior to completion, by exiting the webpage. Upon
completion, participants were provided with a debrief form (Appendix K) and they were given the
opportunity to enter a separate survey for the chance to win an Amazon voucher. The two winners

of the prize draw were determined at random once data collection had ceased.

Ethical Considerations

Ethical approval was gained from the University of Sheffield Department of Psychology
Research Ethics Committee (Appendix L). Study data were stored in a password protected file and
email addresses provided for the prize draw were stored securely and deleted following completion

of data collection. Participant’s data was removed from Qualtrics when the study was completed.
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Participants were asked to think about their own experiences of distress and anxiety, which
could have induced distress. Participants were made aware of this prior to commencing the study to
ensure informed consent to participate. Participants were provided with information to contact the
researcher or mental health services if needed. Participants were made aware that they could exit the
survey at any time prior to completion. As part of the debrief procedure, participants were

signposted to relevant support networks and websites.

In line with the British Psychological Society (2014, 2021) ethical guidelines, participants
were given the chance to opt into a prize draw at the end of the study for the opportunity to win one
of two £25 Amazon vouchers. A total of 279 participants entered the prize draw. The winners were

randomly selected on 22" February 2022.
Data Analysis

Data analysis was conducted using Statistical Package for the Social Sciences (SPSS;
Version 25). Descriptive statistics were calculated for demographic (categorical) variables (i.e.,
frequencies and percentages), and study (continuous) variables (i.e., means, ranges and standard
deviations). To assess the importance of categorical variables, Kruskal-Wallis Tests were carried
out on the demographic variables and predictor and outcome variables. Significant demographic
variables (i.e., significant differences were found across the two or more groups of the demographic
variable, for example age, on the continuous outcome variables) were then collapsed to
dichotomous variables for them to be added into the regression models. Gender was dummy coded
to allow for all genders to be analysed. To assess for significant differences between scores on
continuous data and dichotomous variables, Mann Whitney U tests were performed. Cronbach’s
alpha was assessed and reported to determine the internal consistency of the responses on the

continuous scale questionnaires.

Due to the large sample size, the distribution of continuous variables were assessed using
the skewness and kurtosis statistics, examining the histograms, Q-Q plots, and using the Sharipo-
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Wilk test of normality (Field, 2009). The hypotheses were tested using two hierarchical multiple
regression analyses with social anxiety and psychological distress as the outcome variables,
assessing the associations between the variables and the value of the predictor variables.
Relationships between the variables were explored using Spearman’s correlational analyses. Effect
sizes for Spearman’s Rho (r), Kruskal-Wallis (H), Chi-Square (Phi; ¢), and Mann Whitney U results

were interpreted as: .10-.29=weak, .30-.49=moderate and >.50=strong (Cohen, 1992).

Supplementary Analyses

Additional analyses were completed, which was dependent on the results of the regression

analyses.

Results

Data Screening

All data was checked for missing values, errors, and duplicates. When full measures were
missing, this was accounted for by excluding cases listwise (Little, 1992; Field, 2009). No errors
were found; therefore, outliers were believed to be reflective of participants’ true scores and were
not removed from the dataset (Field, 2009). There were no missing items on questionnaires and a

total of 137 participants were excluded due to missing complete measures.

Tests of normality on the continuous variables, as measured by the Kolmogorov-Smirnov
and the Sharipo-Wilk statistic, found that the sO-LIFE, LSAS-SR, GSQ and DASS-21 were
significantly different from a normal distribution (Appendix M). Visual inspection of the
histograms, Q-Q plots and Skewness and Kurtosis values supported these results. Consequently,
assumptions of normality on the continuous variables were therefore violated, thus resulting in the
use of non-parametric tests for subsequent analyses. Spearman’s rho correlations were used to
analyse the relationship between the continuous variables. The predictor variables were not

significantly highly correlated (> .80); the assumption of multicollinearity was therefore met. In
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addition, the VIF and tolerance values were below 10 and above 0.2 respectively (Field, 2009). The
histograms and P-P plots showed that the residuals of continuous variables in the regression
analyses were normally distributed, and the scatterplots and trend lines indicated that the
assumption of homoscedasticity was met (Appendix N and O). Therefore, log transformation of the

outcome variables was not required.

Participant Characteristics

A total of 410 participants took part in the survey and the final sample (following the
removal of missing data), comprised 273 participants (43% aged 18-25 years, 65% female).
Participants with missing measures (n = 137) were excluded. A total of 132 participants were
excluded for not completing more than one study measure. A further four participants were
excluded for not completing the LSAS-SR and one was excluded for not completing the GSQ. The
sample was predominantly White British (62%), and highly educated (33% with a postgraduate
qualification and a further 33% with an undergraduate degree). A total of 52 participants reported a
diagnosis of an autism spectrum disorder and 108 participants reported having a diagnosed mental
health condition. Due to preserving participants anonymity through the generation of random
participant numbers, it is not possible to determine how many participants came from which method

of recruitment. Sample characteristics are shown below in Table 1.

Table 1

Sample Demographics

Demographics n %
Gender
Male 69 25.3
Female 178 65.2
Transgender Female 2 0.7
Transgender Male 5 1.8
Non-Binary 14 51
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Demographics

%

In another way

Prefer not to say

Age (years)
18-25

26-35

36-45

46-55

55-65

66-75

75+

Ethnicity
White British
White Irish
White European
Black British
Black African
Black Caribbean
Asian

Mixed Race
Asian British
Other

ASD Diagnosis
Yes

No

Mental health diagnosis

Yes
No

Education Level

No formal Qualifications

GCSE (or equivalent)
A-Level (or equivalent)

Undergraduate Degree

116
95
29
21

170

40

25
10

52
221

108
165

76
90

1.1
0.7

42.5
34.8
10.6
7.7
3.3
0.7
0.4

62.3
2.6
14.7
0.4
1.5
1.1
9.2
3.7
1.8
2.9

19
81

39.6
60.4

0.4
3.7
27.8
33
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Demographics n %
Post-Graduate Qualification 89 32.6
Other 7 2.6

Sight and Hearing

Conditions

Hearing Loss 10 3.7
Anosmia 9 3.3
Non-correctable Vision 7 2.6
None of the above 247 90.5

Completers versus Non-Completers

A series of chi-square analyses showed that there were no significant differences between
completers and non-completers on gender (y 2 (6) = 10.01, p = .124), ethnicity (y 2 (10) =7.27,p =
.700) and mental health diagnosis (y 2 (1) = 2.71, p = .100). Chi-square analyses showed that there
was a significant difference between completers and non-completers on age (y 2 (6) =29.15,p =
.000), with younger participants, specifically ages 26 — 35 years, having the highest level of
dropout. Education level was also significantly different between the two groups (y 2 (5) = 11.87, p
=.037), with A Level and Undergraduate students showing the highest dropout levels. Having an
ASD diagnosis resulted in significantly higher dropouts (y 2 (1) = 25.21, p =.000), as did the

presence of vision/hearing difficulties (y 2 (4) = 83.08, p =.000).
Descriptive Statistics

Table 2 shows the mean and standard deviations of participant scores for the dependent and
independent variables. The study sample displayed similar scores on measures in comparison to
other samples in published studies (Bowri et al., 2020; Foncesca-Pedrero et al., 2015; Park et al.,
2020; Robertson & Simmons, 2012; Albantakis et al., 2020), with raised scores on the sO-LIFE and

LSAS-SR.
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Table 2

Descriptive Statistics

Scale (measure) Mean SD

(Comparison Score)  (Comparison Score)

Aloof (BAPQ) 3.53 99
Pragmatic Language (BAPQ) 3.30 91
Rigid (BAPQ) 3.55 93
BAPQ Total 3.46 (4.37) .82 (0.67)
Unusual Experiences (sO-LIFE) 5.01 (2.32) 2.84 (2.21)
Cognitive Disorganisation (sO-LIFE) 3.79 (1.50) 2.21 (1.36)
Introvertive Anhedonia (sO-LIFE) 6.79 (4.12) 3.32 (2.67)
Impulsive Nonconformity (sO-LIFE) 4.18 (2.55) 2.48 (1.81)
sO-LIFE Total 19.77 8.30
Depression (DASS-21) 15.82 11.86
Anxiety (DASS-21) 11.49 9.43
Stress (DASS-21) 19.33 11.58
DASS-21 Total 46.64 (57.54) 29.86 (29.26)
Sensory Processing (GSQ) 60.90 (56.65) 30.73 (23.60)
Fear (LSAS-SR) 33.67 15.30
Avoidance (LSAS-SR) 54.40 16.57
LSAS-SR Total 88.07 (77.28) 30.93 (26.81)

Scale Reliability

Table 3 displays Cronbach’s alpha scores for continuous scales and subscales used within

the study.



Table 3

Cronbach’s Alpha Statistics of Survey Measures

Scale (measure) Participants (n)  Cronbach’s Internal
Alpha (o) Consistency
Aloof (BAPQ) 273 .90 Excellent
Pragmatic Language 273 .85 Good
(BAPQ)
Rigid (BAPQ) 273 .88 Good
BAPQ Total 273 .94 Excellent
Unusual Experiences (sO- 273 74 Acceptable
LIFE)
Cognitive Disorganisation 273 .62 Questionable
(sO-LIFE)
Introvertive Anhedonia 273 .85 Good
(sO-LIFE)
Impulsive Noncomformity 273 .68 Questionable
(sO-LIFE)
sO-LIFE Total 273 .88 Good
Depression (DASS-21) 273 .92 Excellent
Anxiety (DASS-21) 273 .90 Excellent
Stress (DASS-21) 273 .88 Good
DASS-21 Total 273 .95 Excellent
Sensory Processing (GSQ) 273 .96 Excellent
Fear (LSAS-SR) 273 .94 Excellent
Avoidance (LSAS-SR) 273 .94 Excellent
LSAS-SR Total 273 97 Excellent
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Bivariate Analyses

Social Anxiety

Table 3 shows Spearman’s rho correlations between all continuous variables. Analysis of
the data indicated a strong positive correlation between social anxiety and PLE; PLE and sensory

processing; social anxiety and ASD traits; social anxiety and sensory processing; ASD traits and

PLE; and ASD traits and sensory processing.
Table 3

Spearman’s Correlations among all dependent and independent variables

Variable Social ASD Psychotic- Sensory  Psychological
Anxiety Traits like Processing Distress
Experiences
Social Anxiety - .698*** A25%** 638*** .688***
(LSAS-SR)
ASD Traits - B75*** 666> ** 580***
(BAPQ)
Psychotic-like - T40%** T0L***
Experiences (sO-
LIFE)
Sensory Processing - B676***
(GSQ)

Psychological
Distress (DASS-
21)

Note. *p < 0.05, **p < 0.01, ***p < 0.001
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The Kruskal-Wallis one-way analysis of variance test was carried out between categorical
variables (age, gender, ethnicity level, educational level, and sight/hearing conditions) and social
anxiety. This was to explore the significance of the relationships between the categorical variables
and outcome variable (social anxiety), to inform which variables should be added into the
regression model as control variables. Results provided evidence of a significant difference between
the mean ranks of social anxiety and age (H (6) = 18.74, p = .005). Pairwise comparisons were
carried out for each pair of groups, finding significant differences between ages 66-75 and 18-25,
66-75 and 18-25, 46-55 and 18-25, and 26-35 and 18-25. A significant difference between the mean
ranks of social anxiety and gender was found (H (4) = 21.81, p = .000). Pairwise comparisons found
significant differences between male and other, male and non-binary, and female and non-binary.
No significant differences were found for social anxiety and ethnicity, education level and

sight/hearing conditions.

The Mann-Whitney U test was carried out between dichotomous variables, ASD diagnosis
(n =52) and mental health diagnoses (n = 108), and social anxiety. A significant difference in social
anxiety was found between those with a diagnosis of ASD and those without (U (52,221) = 4199, p
=.003), with a higher mean rank in those with a diagnosis. A significant difference in social anxiety
was also found between those with a mental health diagnosis and those without (U (108, 165) =

6330, p =.000), with a higher mean rank in those who answered ‘yes’.
Psychological Distress

Table 3 shows Spearman’s rho correlations between all continuous variables. Analysis of
the data indicated that distress had a strong positive relationship with all variables, including social

anxiety, PLE, sensory processing and ASD traits.

The Kruskal-Wallis one-way analysis of variance test was carried out between categorical
variables (age, gender, ethnicity level, educational level, and sight/hearing conditions) and
psychological distress. Results provided evidence of a significant difference between the mean
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ranks of psychological distress and age (H (6) = 21.45, p = .002). Pairwise comparisons were
carried out for each pair of groups, finding significant differences between ages 66-75 and 18-25,
56-65 and 36-45, 56-65 and 26-35, 56-65 and 18-25, 46-55 and 18-25, 36-45 and 18-25, and 26-35
and 18-25. No significant differences were found for psychological distress and ethnicity, gender,

education level and sight/hearing conditions.

The Mann-Whitney U test was carried out between dichotomous variables and
psychological distress. A significant difference in psychological distress was found between those
with a diagnosis of ASD and those without (U (52,221) = 3604, p =.000), with a higher mean rank
in those who answered ‘yes’. A significant difference in social anxiety was also found between
those with a mental health diagnosis and those without (U (108, 165) = 6290, p = .000), with a

higher mean rank in those who answered ‘yes’.

Multiple Hierarchical Regression Analyses

To investigate whether the main independent variables (ASD traits, PLE and sensory
processing) were significant predictors and explained any variance in social anxiety (LSAS-SR) and
psychological distress (DASS-21) above any variance explained by relevant demographic variables,

several hierarchical multiple regressions were conducted.

Forced-entry regression analyses were initially run for both regression models, to determine
which predictors should be added into the main regressions and in what order, thus reducing the
number of non-significant variables entered, enhancing the accuracy of the final model (Field,

2013).

Social Anxiety

Age, gender, ASD diagnosis and mental health diagnosis were entered into the model as
categorical variables. Gender was dummy coded, to allow for analysis between all genders

(Beggiato et al., 2016; Stagg & Vincent, 2019). Age was entered as a dichotomous variable, with
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77% aged 35 and under. Age was dichotomised as social anxiety disproportionately affects the
younger population (Jefferies and Ungar, 2020). Non-significant demographic variances were not
entered into the final model (Appendix P). The final hierarchical regression model was conducted
with LSAS-SR social anxiety scores as the dependent variable. ASD diagnosis was entered as a
predictor variable in the first block. The first block was significant (R2 adjusted = .032, p < .05).
The sO-LIFE PLE scores were added into the second block, which significantly improved the
model, Fchange(2,270) = 290.91, p = .000), resulting in an increase in the variance in social anxiety
accounted for (Rz adjusted = .532, Rz change = .500). The variable entered into the third block was
GSQ sensory processing scores. The third block significantly improved the model, Fchange(3,269)
=19.20, p <.001, resulting in an increase in the variance in social anxiety accounted for ( R2
adjusted = .562, R2 change = .031). The BAPQ ASD trait scores were entered into the fourth block,
which significantly improved the model Fchange(4,268) = 55.18, p <.001, Rz change = .074,
generating a final, highly significant model, F (4,268) = 119.44, R2 adjusted = .635, p <.001,
accounting for 63% of the variance. In the final model, ASD diagnosis (f =.110, p =.007), PLE (B
=.391, p =.000), sensory processing ( =.154, p =.007) and ASD traits (p = .386, p = .000) were
all associated with and significant predictors of social anxiety. See table 4 below for the regression

coefficients.

Table 4

Hierarchical Multiple Regression Predicting Social Anxiety

Variable B B Rz (Adj.) F Change SigF
Change

Block 1

ASD -14.809 -.188** .032 9.97 .002
Diagnosis

Block 2

Psychotic- 2.784 TJATH** 532 290.91 .000
Like

Experiences

(sO-LIFE)
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Variable B B Rz (Adj.) F Change SigF
Change

Block 3
Sensory .265 264> ** 565 19.20 .000
Processing
(GSQ)
Block 4
ASD Traits 14.599 .386*** 635 55.18 .000
(BAPQ)
Note. Adjusted R? = .635 (N=273, p = .000). *p<.05, **p<.01, ***p<.001

Psychological Distress

Age, ASD diagnosis and mental health diagnosis were entered into the model as categorical
variables. Gender was dummy coded, to allow for analysis between all genders. Age was entered as
a dichotomous variable, with 77% aged 35 and under. All demographic variables were insignificant
and were therefore not entered into the final model (Appendix Q). The final hierarchical regression
model was conducted with psychological distress as the dependent variable. SO-LIFE PLE scores
were entered as a predictor variable in the first block. The first block was significant (R adjusted =
512, p <.001). The BAPQ ASD traits scores were added into the second block, which significantly
improved the model, Fchange(1,271) = 8.10, p = .005), resulting in an increase in the variance in
psychological distress accounted for (R? adjusted = .524, R? change = .014). The GSQ sensory
processing scores were entered into the third block, which significantly improved the model
Fchange(2,270) = 35.72, p < .001, R? change = .055, generating a final, highly significant model, F
(3,269) = 125.39, R?adjusted = .578, p < .001, accounting for 57% of the variance. In the final
model, PLE (B =.412, p =.002) and sensory processing ( = .354, p = .000) were significantly
associated with and predictors of psychological distress; BAPQ ASD trait scores became non-
significant in block three when GSQ sensory processing scores were added into the model (B =

071, p =.202). See table 5 below for the regression coefficients.
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Table 5

Hierarchical Multiple Regression Predicting Psychological Distress

Variable B B R? (Adj.) F Change

SigF
Change

Block 1

Psychotic- 2.577 ALTFF* 512 286.05
Like

Experiences

(sO-LIFE)

Block 2

ASD Traits 5.932 162** 524 8.10
(BAPQ)

Block 3

Sensory 344 354%*** 578 35.72
Processing

(GSQ)

.000

.005

.000

Note. Adjusted R? = .578 (N=273, p = .000). p<.05, **p<.01, ***p<.001
Supplementary Analyses

Psychotic Experiences

Table 3 indicates a strong positive correlation between PLE and all measures. Further

exploration of PLE across the demographic variables was carried out using the Kruskal-Wallis test.

Results provided evidence of a significant difference between mean ranks of PLEs and gender,

ethnicity, age, and educational level (see Appendix R).

ASD and Social Anxiety

Additional analyses were completed to assess whether the BAPQ and LSAS-SR were

measuring different constructs. Analyses were re-run using modified BAPQ scores that had been re-

calculated after excluding items on the BAPQ that were similar to items on the LSAS-SR; analyses

revealed no changes in the study’s findings (See Appendix R).
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ASD Diagnosis

Mann-Whitney U tests were carried out to explore the differences in scores on the measures
in those who answered ‘yes’ to having a formal ASD diagnosis, and those who answered ‘no’.
Scores on all measures were significantly higher in the group who disclosed a formal diagnosis of

ASD (Appendix R).
Exploratory Post-hoc Mediation Analyses
Autistic Traits, Sensory Processing and Psychological Distress

In the psychological distress regression model, autism traits were significantly associated
with, and a predictor of, psychological distress prior to the addition of sensory processing scores in
the model. With the addition of sensory processing in block three, autism trait scores were no longer
predictive of psychological distress. This suggests some common variance between autism traits,
sensory processing, and psychological distress, indicating a possible interaction. A post-hoc
moderation analysis was undertaken using the PROCESS Model for SPSS (Hayes, 2012), which
was non-significant (Appendix S). A post-hoc mediation analysis was undertaken, finding evidence
of a partial mediation via sensory processing. The direct path (c path) from autism traits to
psychological distress was significant B = 20.99, SE = 1.81, t(272) = 11.56, p = .000. In the
mediation model, the direct path (¢’ path) from autism traits to psychological distress was
significant B = 8.19, SE = 1.99, t(272) = 4.11, p = .0001. The path between autism traits and
sensory processing (a path) was significant B = 23.69, SE = 1.77, t(272) = 13.36, p = .000. The path
between sensory processing and distress was significant (b path), B = .54, SE = .05, t(272) = 10.20,
p =.000. The indirect path of autism traits, sensory processing and psychological distress was

significant B = 12.79, SE = 1.52.
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Autistic Traits, Sensory Processing and Psychotic-like Experiences

The BAPQ, GSQ and SO-LIFE were all significantly correlated. The possibility of sensory
processing as a mediator of the relationship between autistic traits and PLE was carried out using a
post-hoc mediation analysis using PROCESS Model for SPSS (Hayes, 2012). This analysis found
evidence of a partial mediation via sensory processing. The direct path (c path) from autism traits to
PLE was significant B = 6.91, SE = .45, t(272) = 15.28, p = .000. In the mediation model, the direct
path (¢’ path) from autism traits and PLE was significant B = 3.78, SE = .33, 1(272) = 7.57,p =
.000. The path between autism traits and sensory processing (a path) was significant B = 23.70, SE
=1.77,t(272) = 13.37, p = .000. The path between sensory processing and PLE (b path) was
significant B = .13, SE = .01, t(272) = 9.97, p =.000. The indirect path of autism traits, sensory

processing and PLE was significant B = 3.13, SE =.33.

Discussion

This study aimed to address two research questions; firstly, whether sensory processing
difficulties, autistic traits and PLE were predictors of and explained unique variance in social
anxiety (LSAS-SR), and secondly, whether sensory processing difficulties, autistic traits and PLE

were predictors of and explained unique variance in psychological distress (DASS-21).

Findings support the first hypothesis that sensory processing, autistic traits and PLE would
all be significant predictors of social anxiety, together explaining a significant amount of variance
in social anxiety. This is in line with previous research, which confirms the relationship between
social anxiety and ASD (Spain et al., 2016), social anxiety and PLE (Aunjitsakul et al., 2021), and
sensory processing sensitivity and social anxiety (Hoffman & Bitran, 2007). However, this is the
first study to date that has explored individual differences in ASD traits, PLE, sensory processing
and social anxiety in a general population sample. It is also the first study to explore ASD traits,
PLE, sensory processing and social anxiety together in one model. The final regression model
within the current study is highly significant, explaining 63.5% of the variance in social anxiety.
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Consequently, current prominent models of social anxiety, such as the Clark and Wells (1995)
cognitive behavioural model, which emphasises the importance of faulty cognitions and avoidant
behavioural responses to feared social situations, could have better scope if they considered wider

issues within this, such as autistic traits, PLE, and sensory processing difficulties.

Findings partially support the second hypothesis, that sensory processing, autistic traits, and
PLE would all be significant predictors of psychological distress, together explaining a significant
amount of variance in psychological distress. The final regression model within the current study is
highly significant, explaining 57.8% of the variance in psychological distress. Regression analyses
found that in step two of the model, PLE and autistic traits were significant predictors of
psychological distress, which is in line with previous research (Croen et al., 2015); however, in step
three when sensory processing was added, autistic traits were no longer predictive of psychological
distress. This is an interesting finding; research supports the concept of increased levels of
psychological distress in autistic individuals and those with high levels of autistic traits (Croen et
al., 2015). Post-hoc mediation analyses found evidence of a partial mediation, with sensory
processing significantly mediating the relationship between ASD traits and psychological distress.
This could therefore explain the reason for autistic traits becoming non-significant when sensory
processing was added into the model; sensory processing plays a key role in the relationship

between autistic traits and psychological distress.

The third hypothesis, that autistic traits would be the largest predictor of social anxiety, was
not supported by the findings of this study. Although autistic traits were a significant predictor and
did explain a significant amount of unique variance in social anxiety, PLE scores were the biggest
predictor. This finding is interesting, as although the prevalence of social anxiety is reported to be
high in both ASD (Spain et al., 2016) and PLE (Michail, 2013), there’s a larger evidence base for
the relationship between social anxiety in ASD. However, research has identified that shame
cognitions arising from the stigma of psychosis is found to be a strong predictor of social anxiety

(Carden et al., 2020; Michail & Birchwood, 2013). Furthermore, social anxiety and aspects of
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psychosis are believed to share many of the same predictive factors (such as anxiety, depression,
and interpersonal sensitivity; Freeman et al., 2008). Analyses also revealed that the sO-LIFE was an
important predictor of levels of psychological distress, and it was strongly positively correlated with
all other continuous variables in the study. Supplementary analyses found that PLE scores
significantly varied across genders, with non-binary and transgender male participants reporting
significantly higher average ranks. Recent research has found that females report higher levels of
PLEs (Stainton et al., 2021), however this research does not explore non-binary genders. In
addition, PLE scores significantly differed across ethnicities, with significantly higher mean scores
among black British, black Caribbean, Asian British and white Irish. Previous research supports the
notion that PLEs are more common among the black community (Morgan et al., 2009), with
research linking discrimination to PLE (Oh et al., 2014). PLEs were also found to significantly vary
across age; this is supported by previous research, with PLE’s reported to be more common in the

younger population (Scott et al., 2008).

Previous research has considered the relationship between autism and psychosis, with very
limited research exploring these domains within the general population (Martinez et al., 2020).
Based on previous findings, it was expected that these two variables would be significantly
correlated. Considering the associated liabilities model (Chisholm et al., 2015), which suggests that
autism and psychosis are related by shared risk factors but are still distinct, and the multiple
overlapping etiologies model (Chisholm et al., 2015), which suggests high clinical heterogeneity
between the two experiences is a result of multiple etiological pathways, this study is the first to
discover the role of sensory processing as a shared risk factor or shared etiological pathway; a

significant partial mediation was found between ASD traits, sensory processing and PLE.

Strengths and Limitations

This study was enhanced through involving a small number of autistic individuals and

individuals engaging with mental health services in the planning stages. Online participation
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facilitated efficient recruitment and enhanced the accessibility of the survey. However, online
opportunity sampling methods can be prone to selection bias (Jager et al., 2017). Raised scores on
social anxiety and PLE were observed in the current study, which may impact the generalisability of
the findings of this study. Furthermore, 43% of the sample was aged between 18-25 years, thus

limiting the generalisability of these findings to the older population.

Strengths of the study includes the study’s high power and comparisons between non-
completers and completers. Despite efforts to increase the diversity of the sample through recruiting
from a variety of sources, the sample remained predominantly female, white British, and educated,
which does not represent the general population. It is possible that the sample was highly educated
due to the use of the University volunteers list, however this cannot be ascertained due to
participants anonymity. The cross-sectional and correlational design means that conclusions cannot

be drawn on the causal direction of the associations between the variables examined in this study.

The effect of covariates, including demographic variables, ASD diagnosis and any mental
health diagnoses were investigated, finding that for social anxiety, ASD diagnosis was the only
variable to have significant effect, and none of the variables were significant in the psychological

distress model.

A further limitation is that data collection occurred following UK-wide social restrictions
due to Covid-19 (Office for National Statistics, 2020). It is possible that higher levels of social
anxiety were present because of a reduction in previous social engagement (Arad et al., 2021). A

major limitation is that this study did not assess or control for any impacts of Covid-19.

A key limitation was the sensory processing measure; a measure that enabled analyses on
subscales would have been helpful, allowing for exploration between hypo- and hyper-sensory
processing. In addition to this, due to the proven overlap between the constructs being measured
(sensory processing, ASD, PLE and social anxiety), selecting measures that were distinct proved a
challenge. A key strength of the study was the a priori work completed on ensuring selected
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measures were validated and different from one another on their use of questions. Additional
analysis was completed on the BAPQ and LSAS-SR, assessing whether they were measuring
different constructs. Lastly, additional factors such as childhood trauma was not assessed within this

study, which has a known impact on experiences of psychosis (Varese et al., 2012).

Clinical Implications and Future Directions

This is the first study to date to look at the associations between autistic traits, sensory
processing, PLE, social anxiety, and psychological distress in the general population. It is also the
first study to assess how much these variables separately and together can explain the variance in
social anxiety and psychological distress in the general population. These findings are therefore
novel and important to the fields of mental health, autism, and PLE. These findings will help to
guide and shape future theories, research, psychological understanding, and interventions, by
bringing together a shared understanding across experiences. In assessment, clinicians are better
placed to hold a more holistic view of social anxiety and distress, considering aspects of autistic
traits, sensory processing and PLE in individual presentations, which current models of mental
health difficulties do not consider. Formulating and intervening with ASD traits, PLE and sensory
processing in mind, will help individuals to feel more understood, thus improving outcomes.
Furthermore, this research has enabled greater understanding of the relationship between autistic
traits and PLE in the general population, thus supporting individuals, clinicians, and services to
consider the possibility of comorbidity and assess and intervene accordingly. Overall, social anxiety
is something that can be improved with support (NICE, 2013); interventions should be developed

with the consideration of autistic traits, PLE and sensory processing.

Future research may theorise and study the contribution of sensory processing to social
anxiety further (e.g., does social anxiety result in sensory processing difficulties or vice versa),
which may lead to the development of broader theories and models of social anxiety, thus resulting

in more holistic interventions.
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Finally, this study has been one of the first studies exploring sensory processing within PLE
in the general population, finding a significant positive relationship between the two. Exploratory
post-hoc mediation analyses found evidence of a partial mediation between autistic traits, sensory
processing and PLE. Research should explore this further, along with other possible explanations

and risk factors (e.g., trauma).
Conclusions

This study aimed to establish whether sensory processing difficulties, autistic traits and PLE
were predictors of, and explained unique variance, in both social anxiety and psychological distress,
in the general population. The results found two highly significant models for both social anxiety
and psychological distress, with all variables being significant predictors of both outcome variables,
aside from autistic traits which was not a significant predictor of psychological distress when
sensory processing was present in the model. PLE scores were the biggest predictor in both models.
Social anxiety scores across age and gender were significantly different, and PLE scores were
significantly different across gender, age, and ethnicity. Psychological distress scores were

significantly different across the demographic of age.

Participants who reported a formal diagnosis of ASD scored significantly higher on all study
measures. Furthermore, all continuous variables were significantly correlated. Sensory processing
was found to be fundamental to social anxiety, psychological distress, autism traits and PLE; these
findings should be expanded upon in research, exploring the relevance of sensory processing in
other mental health difficulties and neurodevelopmental conditions. Results of the study should be
interpreted with caution, taking consideration of the methodological limitations. Future studies
should replicate these findings in clinical populations and extend them by investigating subtypes of

sensory difficulties and considering further life experiences, such as childhood trauma.
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Appendices
Appendix A

Online Study Advert

The
ONLINE SURVEY (l;'?i\‘orsit_v
PARTICIPANTS NEEDED * Sheffield.

Are you somebody who is sensitive to your surroundings?

Do you think you have any traits of autism spectrum conditions or
experience things that other people don’t e.g. noises?
Even if you haven’t answered yes to the above questions, you can still take part for
a chance to win a £25 Amazon voucher!
WHAT IS IT ABO UT?

Some people are more sensitive to their surroundings than others, this is sometimes called Sersory
Sensitivity. Some people can become distressed when they experience things such as loud noises
and bright lights, which can impact on other parts of their lives, such as sodal situations, and on
their mental health. Previous research has suggested that sensory sensitivity and traits of autism

spectrum conditions can be reBted and also that sensory senstivity and psychoticlike experiences
can be related. We hope to find out more about if there is 3 link between sensory sersitivity, psy-
chotic-like experiences, traits of autism spectrum conditions and worries about social situations.

However, even if you don't experience any of the above, you can still take partin the study.
WHO CAN TAKE PART?

These experiences can be felt by anyons, therefore, anybody aged 18 years or over and who can
read and understand English can take part in this study.

WHAT DO | HAVE TO DO?

Complete an online survey taking approximately 20 minutes.

This project has been granted ethical approval from the University of Sheffield’s Psychology
Research Ethics Committee

Researcher Contact Details: INSERT QR CODE HERE!
Lucy Stephens (Trainee Clinical Psychologist)

Istephensd@sheffieldacuk

Amrit Sinha [Research support officer)

a.sinha@shefiieldac.k

Supervised by Or Georgina Rowss
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Appendix B

Email sent to Charities for Recruitment

Subject Line: Clinical Psychology Doctorate Thesis Research
Dear (charity),

My name is Lucy Stephens and | am a Trainee Clinical Psychologist at the University of Sheffield. | am

emailing about my Doctoral Thesis Project that may be of interest to the charity.
Information about the project:

The title of the project is “The Relationship Between Sensory Sensitivity and Social Anxiety, across the

Spectrum of traits of Autism Spectrum Conditions and Psychotic-like Experiences”.

Some people are more sensitive to their surroundings than others, this is sometimes called Sensory
Sensitivity. Some people can become distressed when they experience things such as loud noises and bright
lights, which can impact on other parts of their lives, such as social situations, and on their mental health.
This study hopes to investigate the relationship between sensory sensitivity and worries about social

situations.

Previous research has suggested that sensory sensitivity and traits of autism spectrum conditions can be
related and also that sensory sensitivity and psychotic-like experiences can be related. We hope to find out
more about if there is a link between sensory sensitivity, psychotic-like experiences, traits of autism

spectrum conditions and worries about social situations.
What it involves:

Individuals are asked to complete a set of questionnaires online via a link sent in an email, or via scanning a

QR code on an advert. The project can also be accessed via social media platforms.

| am writing to ask for your permission and your support in sharing the project amongst the individuals that

you support.

For further information, please see attached the participant information sheet, consent form, advert and

debrief form.
If you have any questions, please feel free to ask.
| look forward to hearing from you and hopefully working with you on this.

Kind regards,
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Lucy Stephens
Trainee Clinical Psychologist

Istephens4@sheffield.ac.uk

Under the supervision of:
Dr Georgina Rowse

Programme Director DClinPsy, University of Sheffield
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Appendix C

BAPQ questionnaire removed to comply with copyright requirements
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Appendix D

SO-LIFE questionnaire removed to comply with copyright requirements
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Appendix E

GSQ questionnaire removed to comply with copyright requirements
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Appendix F

DASS-21 questionnaire removed to comply with copyright requirements

134



Appendix G

LSAS-SR questionnaire removed to comply with copyright requirements
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Appendix H

Demographics

Demographic Information

Please complete the following questions. The information collected is for the purpose of data analysis only

and your responses will not be used for any other purposes.

Which gender do you most identify as?
e Female

e Male

e Transgender Female

e Transgender Male

e Non-Conforming

e Do not wish to answer

EthNiCity e

Your highest level of qualification:
¢ No formal qualifications

e  GCSE (or equivalent)

o A-Level (or equivalent

e Undergraduate Degree

e Post-graduate Qualification

Do you have any formal mental health diagnoses?
o Yes, please specify....cccceveececrennrenen.

e No

Do you have any of the following:
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e Hearing loss
e Ageusia (loss of taste)

e Anosmia (loss of smell)

137



Appendix I

Participant Information Sheet

PARTICIPANT INFORMATION SHEET

Title: The Relationship Between Sensory Sensitivity and Social Anxiety, across the

Spectrum of traits of Autism Spectrum Conditions and Psychotic-like Experiences

Invitation

You are being invited to take part in a research project. Before you decide whether you wish to
take part, please read the information below to help you to understand the purpose of the project
and what it will involve. Please read the information below carefully and discuss it with others if
you wish. Please ask us any questions that you may have or if you need any more information.

Please take the time to decide whether or not you wish to take part. Thank you for reading.

What is the purpose of the study?

Some people are more sensitive to their surroundings than others, this is sometimes called
Sensory Sensitivity. Some people can become distressed when they experience things such as loud
noises and bright lights, which can impact on other parts of their lives, such as social situations,
and on their mental health. This study hopes to investigate the relationship between sensory

sensitivity and worries about social situations.

Previous research has suggested that sensory sensitivity and traits of autism spectrum conditions
can be related and also that sensory sensitivity and psychotic-like experiences can be related. We
hope to find out more about if there is a link between sensory sensitivity, psychotic-like
experiences, traits of autism spectrum conditions and worries about social situations. However,

even if you don’t experience any of the above, such as sensitivity to your surroundings and worries
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in social situations, you can still take part in the study.

What the Project Involves

If you choose to participate, this will involve completing some online questionnaires about your
personal characteristics and sensory experiences. It should take around 20 minutes to complete.
The study may ask about topics that you may find upsetting, as for example some questions will be
about sensory experiences and other questions will be about social situations and mental health.
It is important that you look after yourself during completing the survey, and you do not need to
answer any questions that you don’t want to. If you become upset by anything in the survey,

please contact your GP or see the resources below:

NHS Direct

www.nhsdirect.nhs.uk

Mind, the mental health charity

https://www.mind.org.uk/about-us/contact-us/

Samaritans
Tel: 116 123

https://www.samaritans.org/

Who can take part?

The aim of the project is to explore the link between sensory experiences, traits of autism
spectrum conditions, psychotic-like experiences and worries about social situations. These
experiences can be felt by anyone, therefore, anybody aged 18 years or over and who can read

and understand English can take part in this study.

What will happen to my data?

If you agree to take part, you may be asked if you would like to provide your email address for the
researcher to send you a link to complete the questionnaires, or the link may already have been
provided to you. You will also be asked if you would like to enter a prize draw for a chance to win a
£25 Amazon voucher, which means sharing your email address. This email will be stored in a
secure file that only the main researcher can access, and it will be deleted at the end of the study

when the prize draw has taken place (approximately June 2022). No other personal information
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will be collected from you during this study. All data collected will be anonymous and stored

confidentially.

The University of Sheffield is the Data Controller for this study, which means that they are
responsible for ensuring the safety of your information. The anonymous data set may be made
available for future authorised research purposes should this be deemed essential to the progress

of psychological research.

If you exit the study without completing the survey and pressing the ‘submit’ button, then your

data will not be saved.

What will happen to the results of the study?

The data will be put into a report that will contribute to a Doctor of Clinical Psychology Thesis,
which will be read by assessors at the University of Sheffield. It is also helpful for these reports to

get published in a scientific journal. Any data presented will be anonymised.

Ethical Approval

The project has been ethically approved via the University of Sheffield’s Ethics Review Procedure,

as administered by the Psychology Department.

Do | Have to Take Part?

Participation within the research is entirely voluntary. You may decide not to participate. If you
choose to participate, you do not have to answer any questions you do not wish to, and you can
withdraw from the survey by closing the webpage. Once you have completed the survey and once

your responses have been submitted, you will be unable to withdraw.

Contact Details for Further Information or Questions

This research is being conducted by Lucy Stephens (project lead), a trainee clinical psychologist, as
part of the Doctoral programme at the University of Sheffield. Amrit Sinha is the research support
officer at the University of Sheffield. The project is being supervised by Dr Georgina Rowse. If you
have any concerns about this study or wish to make a complaint please contact one of us at the

below email addresses:
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Lucy Stephens email address: Istephens4@sheffield.ac.uk

Amrit Sinha email address: a.sinha@sheffield.ac.uk

Dr Georgina Rowse email address: g.rowse@sheffield.ac.uk

Thank you for reading this information sheet. If you have any questions, please feel free to

contact the project lead.
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Appendix J

Consent

PARTICIPANT CONSENT FORM

Title: The Relationship Between Sensory Sensitivity and Social Anxiety, across
the Spectrum of traits of Autism Spectrum Conditions and Psychotic-like
Experiences

Please read the following paragraphs and if you are happy to continue to participate in the
research, please sign below where indicated.

You can choose to withdraw your consent at any point in the process

Pleasze read and answer the statements below.

Please tick the appropriate boxes Yes | No
| have rezd and understood the project information sheet or the project has
been fully explained to me (if you answer ‘No’ to this question please do not
proceed. Flease go back to the information sheet and only proceed when you
are fully aware of what your participation will invohee).

| confirm that | am aged 18 years or above.

| have been given the opportunity to ask questions about the project.

| understand that taking part in the project will include completing 3 set of
questionnaires.
| consent to participate in the project.

| understand that taking part is voluntary and that | can exit the survey at any
time.

| understand that once | have submitted my responszes, | will not be able to
withdraw my data.

| do not have to give any reasons for why | no longer wish to participate. |
understand that not taking part will not result in any adverse consequences.

| understand that my personal details such as my email address will not be
revealed to anybody outzide of the project.

| understand that the results of this study may be published, but confidentiality
and anonymity must remain if so.

| understand and agres that other suthorised researchers may access this data
im other studies, reports and publications, but confidentiality and amonymity
must remain if so.

Pleasze sign if you consent to participate in the project:
RIS e e e rnceee

B EMETUIE. e
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Appendix K

Study Debrief Form

PARTICIPANT DEBRIEF SHEET

Title: The Relationship Between Sensory Sensitivity and Social Anxiety, across the

Spectrum of Autism Spectrum Conditions and Psychotic-Like Experiences

Your Participation

Thank you for taking part in this research.

Some people are more sensitive to their surroundings than others, this is sometimes called
Sensory Sensitivity. Some people can become distressed when they experience things such as loud
noises and bright lights, which can impact on other parts of their lives, such as social situations,
and on their mental health. This study hopes to investigate the relationship between sensory

sensitivity and worries about social situations.

Previous research has suggested that sensory sensitivity and traits of autism spectrum conditions
can be related and also that sensory sensitivity and psychotic-like experiences can be related. We
hope to find out more about if there is a link between sensory sensitivity, psychotic-like
experiences, traits of autism spectrum conditions and worries about social situations. It is hoped
that the results of this research will provide some new information about these links to increase
our understanding of these experiences, so we can learn about how people can cope better with

any worries they may have.

During your participation, you were asked to complete a series of questionnaires that asked about
your personal characteristics, sensory experiences and mental health. These results will now be

analysed to help answer the study aims.

The Impact of the Study

If you feel distressed by any of the questions that you have been asked, please seek additional

support through your GP or from any of the following organisations:
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NHS Direct

www.nhsdirect.nhs.uk

Mind, the mental health charity

https://www.mind.org.uk/about-us/contact-us/

Samaritans
Tel: 116 123

https://www.samaritans.org/

Please also feel free to contact the researchers:

Lucy Stephens email address: Istephens4@sheffield.ac.uk

Amrit Sinha email address: a.sinha@sheffield.ac.uk

Dr Georgina Rowse email address: g.rowse@sheffield.ac.uk
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Appendix L

Ethics Approval

The
University

Sheffield.

Downloaded: 15/02/2021
Approved: 15/02/2021

Lucy Stephens

Registration number: 190217965
Psychology

Programme: DClinPsy

Dear Lucy

PROJECT TITLE: The Relationship Between Sensory Sensitivity and Social Anxiety, across the Spectrum of traits of Autism
Spectrum Conditions and Psychotic-like Experiences
APPLICATION: Reference Number 037697

0On behalf of the University ethics reviewers who reviewed your project, | am pleased to inform you that on 15/02/2021 the
above-named project was approved on ethics grounds, on the basis that you will adhere to the following documentation
that you submitted for ethics review:

* University research ethics application form 037697 (form submission date: 02/02/2021); (expected project end date:
29/05/2022).

» Participant information sheet 1085575 version 2 (02/02/2021).

+ Participant consent form 1085576 version 2 (02/02/2021).

If during the course of the project you need to deviate significantly from the above-approved documentation please inform
me since written approval will be required.

Your responsibilities in delivering this research project are set out at the end of this letter.

Yours sincerely

Department Of Psychology Research Ethics Committee
Ethics Administrator
Psychology

Please note the following responsibilities of the researcher in delivering the research project:

The project must abide by the University's Research Ethics Policy:
https:/'www.sheffield.ac.uk/rs/ethicsandintegrity/ethicspolicy/approval-procedure

The project must ahide by the University's Good Research & Innovation Practices Policy:
https://'www.sheffield.ac.uk/polopol 1.671066/file/GRIPPolicy pdf

The researcher must inform their supervisor (in the case of a student) or Ethics Administrator (in the case of a member
of staff) of any significant changes to the project or the approved documentation.

The researcher must comply with the requirements of the law and relevant guidelines relating to security and
confidentiality of personal data.

» The researcher is responsible for effectively managing the data collected both during and after the end of the project

in line with best Eracticel and ani relevant |Eﬂi5|ati'\ﬂ2 reaulatﬂi or contractual reiuiremenfs.
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Appendix M

Normality Tests Outputs

SO-LIFE
Tests of Normality
Kolmogorov-Smirnov2 Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
SOLIFE_UE .105 275 .000 .950 275 .000
SOLIFE_CD .106 275 .000 971 275 .000
SOLIFE_IA .158 275 .000 917 275 .000
SOLIFE_IN .189 275 .000 .934 275 .000
SOLIFE_total .049 275 .200" .986 275 .009
*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Unusual Experiences Subscale
Histogram

40

30

20

Frequency

[

SOLIFE_UE

Mean = 7 26

Std. Dev. = 3.356

N =275
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Cognitive Distortions Subscale

Histogram — Normal
Mean = 4 .92
Std. Dev. =2
M =275
=
(5]
c
(4]
=3
o
o
|18
SOLIFE_CD
Introvertive Anhedonia Subscale
Histogram — Marmal
Mean = 4 .21
Stl. Dev. = 3.356
N=275

Frequency

25 S0 72 100

SOLIFE_IA
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Impulsive Nonconformity Subscale

Histogram —MNormal
100 Mean = 4,92
Std. Dev. = 1673
N =275
80
=23
(5] B0
[ o
[1E]
3
o
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™=
|18
40
20
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SOLIFE_IN
SOLIFE Total
Histogram — Mormal
40 | Mean = 21.31
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N =275
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|
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3
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| =
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10
o
v} 10 20 30 40
SOLIFE_total
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LSAS

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
LSAS_Fear .059 275 .023 .989 275 .042
LSAS_Avoidance .058 275 .024 .982 275 .002
LSAS_Total .062 275 .012 .987 275 .013
a. Lilliefors Significance Correction
LSAS Fear Subscale
Histogram — MNormal
40 Mean = 3348
Std. Dev. =15.425
=275

30

20

Frequency

40 60

LSAS_Fear

149



LSAS Avoidance Subscale

Histogram — Nermal
40  Mean=54.17
Std. Dev. = 16.711
N =275
30
-
(5]
c
[ 1]
3
o 0
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| =
[T
10
o
20 40 B0 80 100
LSAS_Avoidance
LSAS Total
Histogram — MNermal
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GSQ

Tests of Normality

Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
GSQ_TOTAL .084 275 .000 .961 275 .000
a. Lilliefors Significance Correction
Histogram — Nermal
a0 Mean = 60.75
Stdl. Dev. = 30.853
M =275
20
-
(=]
c
L]
3
o
s
|18
10
o
o] =] 100 150
GSQ_TOTAL
DASS-21
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
DASS21_ Depression 126 275 .000 .927 275 .000
DASS21_Anxiety 131 275 .000 .923 275 .000
DASS21_Stress .062 275 .012 .974 275 .000
DASS21 Total .083 275 .000 .963 275 .000

a. Lilliefors Significance Correction
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DASS-21 Depression Subscale

Histogram — MNermal
25 | Mean =15.74
Std. Dev. =11.858
N=273
=
(5]
c
[1E]
3
o
L
[1'8
1] 10 20 30 40
DASS21_Depression
DASS-21 Anxiety Subscale
Histogram — Normal
40 1 | Mean =11.4
Std. Dev. = 9.448
M=275

Frequency

o 10 20

DASS21_Anxiety
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DASS-21 Stress Subscale

25

Frequency

DASS-21 Total

Frequency

Histogram

25

DASS21_Stress

Histogram

——HNormal

Mean =19.21
Stel. Dev. = 11 622
N=273

= MHNormal
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BAPQ

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
BAPQ_Aloof .041 275 .200" .993 275 .256
BAPQ_PragmaticLanguage .051 275 .079 .991 275 .091
BAPQ_Rigid .046 275 .200" .995 275 .591
BAPQ_Total .031 275 .200" .998 275 .960

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

BAPQ Aloof Subscale

Histogram — Normal

Mean = 3.52
Stdl. Dev. = 996
M=275

Frequency

1.00 200 3.00 4.00 5.00 6.00

BAPQ_Aloof
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BAPQ Pragmatic Language Subscale

Histogram — MNermal

Mean =329

Std. Dev. = 9135

N=273
=
(5]
c
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o
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5.00
BAPQ_PragmaticLanguage
BAPQ Rigid Subscale
Histogram — MNormal
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BAPQ Total

——HNormal

Histogram

Mean = 3.45
Stel. Dev. = 823
N=273

Frequency

BAPQ_Total
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Appendix N

Histogram of standardised residuals, normal P-P plot of standardised residuals, and scatterplot of

standardised residuals for Social Anxiety
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Heteroscedasticity:

Scatterplot
Dependent Variable: LSAS_Total
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Appendix O

Histogram of standardised residuals, normal P-P plot of standardised residuals, and scatterplot of

standardised residuals for Psychological Distress
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Heteroscedasticity:

Scatterplot
Dependent Variable: DASS21_Total
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Appendix P

Social Anxiety Regression with Insignificant Demographics; Coefficients Table

Coefficients”
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.

3 (Constant) -3 13.514 -.024 .980
Male -16.809 8.738 -.238 -1.935 054
Female -15.817 8.528 -.246 -1.866 .063
Transgender -16.736 11.151 -.086 -1.501 135
NonBinary -8.939 9.870 -.064 -.906 .366
AGECOLLAPSED 1.458 2776 .020 525 600
Do you have any formal -.657 2524 -.010 -.260 795
mental health
diagnoses? - Selected
Choice
Do you have a diagnosis 8.656 3.209 110 2.698 .0o7
of an autism spectrum
disorder?
BAPQ_Total 14.479 2.001 383 7.236 .000
SOLIFE_total 1.432 224 384 6.389 .000
GSQ_TOTAL 150 058 149 2.591 010

a. Dependent Variable: LSAS_Total
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Appendix Q

Psychological Distress Regression with Insignificant Demographics

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

2 (Constant) -11.469 11.482 -.999 319
AGECOLLAPSED -3.873 2.906 -.055 -1.333 184
ETHNICITY COLLAPSED 361 3.036 .005 119 906
Do you have any formal 238 2.585 .004 082 827
mental health
diagnoses? - Selected
Choice
Do you have a diagnosis 1.510 3.322 .020 454 650
of an autism spectrum
disorder?

BAPQ_Total 2.849 2.060 .078 1.383 168
SOLIFE_total 1.477 232 415 6.369 .000
GSQ_TOTAL .33 .060 34 5.486 .000

a. DependentVariable: DASS21_Total
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Appendix R
Psychotic-Experiences

Results provided evidence of a significant difference between mean ranks of psychotic-like
experiences and gender (H (6) = 16.67, P=.01). Pairwise comparisons were carried out for each pair
of groups, finding a significant difference between male and non-binary, male and transgender
male, and female and non-binary. Results were also significant for ethnicity (H (10) = 26.25,
P=.003), with pairwise comparisons finding significant differences between a variety of groups
including Black African and White British, White European, White Irish, Asian British, Black
Caribbean and Asian and Asian British. Kruskal-Wallis also found a significant difference of
psychotic-like experience scores across age (H (6) = 24.19, P=.000) and educational level (H (5) =
26.13, P=.000). Mann Whitney U tests revealed significant differences on psychotic-like experience
scores between the dichotomous variables of mental health diagnosis (U = 5454, P=.000) and ASD
diagnosis (U = 3018, P=.000).

ASD and Social Anxiety

To further explore the relationship between the BAPQ and LSAS-SR, 5 questions on the
BAPQ that were related specifically to social anxiety were removed (Questions 1, 9, 16, 31 and 36).
This was to test whether the measures were measuring different constructs. Following this, the
BAPQ and LSAS-SR were still significantly positively correlated (r=.680, p=.000), the BAPQ
remained a significant predictor of social anxiety (R 2 adjusted = .494, R 2 change =.496), and the
regression model was highly significant F (3,269) = 144.18, R 2 adjusted = .612, p <.001
(Appendix R).

Analyses with questions removed from BAPQ

Questions removed:

Item 1: I like being around other people

Item 9: | enjoy being in social situations

Item 16: | look forward to situations where | can meet new people
Item 31: | prefer to be alone rather than with others

Item 36: | enjoy chatting with people
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Correlations

LSAS Total BAPQ Total GSQ TOTAL SOLIFE._total

Pearson Correlation LSAS Total 1.000 .704 .637 .730

BAPQ_Total 704 1.000 .651 .688

GSQ_TOTAL .637 .651 1.000 724

SOLIFE_total .730 .688 724 1.000
Sig. (1-tailed) LSAS_Total .000 .000 .000

BAPQ_Total .000 .000 .000

GSQ_TOTAL .000 .000 .000

SOLIFE_total .000 .000 .000
N LSAS_Total 273 273 273 273

BAPQ_Total 273 273 273 273

GSQ_TOTAL 273 273 273 273

SOLIFE_total 273 273 273 273

Model Summary*
Std. Error of Change Statistics

Mode R Adjusted R the R Square Sig. F Durbin-
| R Square Square Estimate Change Change dfl df2 Change Watson
1 .7042 496 494 21.998 496 266.821 1 271 .000
2 .785° 617 612 19.261 120 42.246 2 269 .000 1.729

a. Predictors: (Constant), BAPQ_Total

b. Predictors: (Constant), BAPQ_Total, GSQ_TOTAL, SOLIFE_total

c. Dependent Variable: LSAS_Total
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ASD Diagnosis
Table 6

Differences in Scores on Measures between ASD diagnosis and ASD non-diagnosis group

Measure Mean Score (SD) Mean Score (SD) Differences
ASD sample (n=52) Non-ASD sample Between Groups

(n=221)
LSAS-SR 100.06 (30.30) 85.25 (30.47) U=4199.0, P=.003
DASS-21 63.31 (30.53) 42.71 (28.38) U=3604.0, P=.000
BAPQ 3.94 (.75) 3.35(.79) U=3260.0, P=.000
sO-LIFE 25.29 (6.26) 18.48 (8.20) U=3018.0, P=.000
GSQ 86.25 (33.16) 54.93 (26.94) U=2617.0, P=.000

Note. SD= Standard Deviation, U = Mann-Whitney U Test
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Appendix S

Post-hoc Exploratory Moderation

Model : 1
Y : DASS T
X : BAPQ T
W : GSQ T

Sample

Size: 273

KK R AR R A A AR A R A A A A A A A A A A A A A AR A AR AR A AR A A AR AR A AR A AR A AR A AR A AR A AR A AR A A A A ARk A ARk k%

OUTCOME VARIABLE:
DASS_T

Model Summary

R R-sg
.7187

Model

coeff
constant 46.7967
BAPQ T 8.1155
GSQ T .5425
Int 1 -.0101

.5166

435.9073

se

.4959
.0351
.0546
.0507

o W

F
95.8201

.2828
.9879
.9434
.1990

3.0000

.0000
.0001
.0000
.8424

269.0000

LILCI

.8515
.1089
.4351
.1100

.0000

ULCI
49.7419
12.1222

.6500
.0898

166





