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Abstract

Manyyoung peoplevith autism spectrum disordeA8D) can have an average or above
average |Qyetstill struggle with the social competencremeded to successfully navigate into
adulthood Despite many individuals withSD experiencing significant challenges during
their transition into adulthoodgvidencebasedsocial skillsinterventiongo support

individuals with ASD during this transiticare rather limited. There isgrowingevidence to
suggest that social competencies in adwitlh ASDwithout an intellectual disability (ID)

can be enhanced througpoth individual gnitive Behavioural Therapy (CB&hd group
CBT. However, little isknownaboutthe benefit of combinindpesemodalities forindividuals
with ASDtransitioning into adulthoodVioreover, there are no studiegich have
investigated the neurglasticityof a multimodal CBT interventidior adults with ASD
without ID. The first stage of this PhD projeictvolved developg and writingthe Cognitive
BehaviouralSocial Competence Therapeutic Interven(@GBSCTIASD) manuafor Adults
with ASD without ID This PhD project includes total ofthree studiesStudy 1 Evaluation

of CBSCTHASD; Study Neuroplasticity of the Social Brain Following CBSEA$D and
StudyExpl oring the Experiences of Parentsodo wit
Disorder. For Study 1, CBSCTASDwas developed and delivered to five young adults with
ASDwithout ID. Theaims of thdirst study were to evaluate intervention feasibility and
efficacyby triangulating datafindings Feasibility was supported ar@BSCT4ASDreceived
high user satisfaction ratiregy Adherencéo the interventionvere high, recorded at ~90%

and fdelity to treatment were also high ranging from ~86% to ~10Q¥antitative indings
from study Jindicates that over aneightweektime periodthe intervention group
experiencedignificant mprovemergwith regard to theirsocial motivation, noiverbal

conversation, emotional empathy, assertiveness, interpersonal relationships ssuhtelf



Xii
Qualitative finding providefurther anecdotal support towasdinterventiorfeasibility and
efficacy.After the completion of CBSGASD, bur participans who received CBSCTASD
and two of their parentsompleted serstructured interviewsThematic AnalysiéTA)
revealed four main themes: satisfaction WilBSCTIASD, important componenisf
CBSCTIASD, challenges andritiques and recommendationBwo qualified cognitive
behavioural therapistbelpedwith thedelivery of CBSCT4ASD Their opinions and
experiences of CBSGRASD deliverywere explored during a focus graugindings fromTA
revealed three themes: trainiagd delivery, successes and challenges, and therapist
recommendationg.hequalitativefindingsfrom studyl alsohighlight factors whichthose
involved in delivering and receiving CBSEASDbelievel could be effective in guiding the
further development afie interventionSudy 2 involvedapplying functional near infrared
spectroscopy (fNIRS) to explore neurological function and changes in neural activity in
cortical regions of thérefrontal Cortex(PFC), an area associated with the social braiie
aim of study 2 was tassess functional regions of the social brain andluate the possible
neurological effectef CBSCTIASD While applying fNIRS to measure neural functioning,
thefive participants from th€BSCTIASD intervention group from studyahda closely
matched typically developed control grocmmpleted gore/posttestconversatiorntask
Findings from study 8howthat both thentervention group and thigpically developd
control groupsignificantlyincreased neural activity in the Medi@FC (MPFC) during the
conversation taskhusconfirminga targetregion of interestor measuring change neural
function However, o significant differences in brain activity oviéme between the
intervention group and thigypically developedontrol groupwere identifiedPost hoc
analysisdid shows tht theintervention group significantly increaseé@uralactivation in the

left MPFC from pretest to postest Finally, study3 aimed to explore the experiences of



Xiii
severparents with an adult child with ASD without.IDA was conducted on sestructured
interviews and six main themes emerged: receiving a diagmbsibenges, parents coping
strategies, support and treatment, recommendafi@nintervention and positive parenting.
The findingdrom study 3 highlighimportant and complex issues which should be
considered when providing support to adults with ASDthed families.The findings from
study land 2indicate thatCBSCTIASDappears to be a feasible intervention atficacy is
supportedat improving social competenciesyiaungadults with ASD without ID.
Qualitative findingdrom study 3 elucidates thetricacies of living with ASD angrovides a
promising starting point to further the developmenCBISCTIASD While these initial
findings are promisingadditionalresearch is needed farther develofCBSCT{ASDand
provide an assessient ofthe effcacyof the interventiomsinglarger randomised controlled

trials.

Keywords: Autism Spectrum Disordesocialimpairment social cognitionsocial

competence; neuroimagingroup social skills interventions.



Chapter 1: GeneralIntroduction

1. Introduction

A multidisciplinary approackvhich draws onesearch frondevelopmental psychology,
clinical psychology, and cognitive neurosciemegreadoptedduring thisPhD projectA
causal modebf autismspectrumdisorder (ASD)wasalsoadopted as it offers a clinical
framework to provide a visual representation of ASD as a neurodevelopmental diseeder
Morton, 2008) The causal model approachshhree vital components which relate to three
levels of scientifiadiscussionbiological,behaviourgland cognitiveA significant benefit

of the causal model for ASID intervention researdl that the role of the environment is

alsotaken into accouracross all three components.
The PhDproject objective werethredold:

1. To develop anckvaluae the efficacy and feasibilityf the Cognitive Behavioural
Social Competence Therapeutic Intervent@BECTFASD) for youngadultswith
ASD withoutanintellectual disability (ID)

2. Toexplore theneuroplasticity othe social braifn participants wh received
CBSCTFASD.

3. To explore the experiencespafrentswith adult childrerdiagnosed wittASD
without ID.

Quastexperimental miodswereusedto establish thenpact of CBSCTFASD on social
competencieandcortical levelneural functioningassociated with the social brain
Qualitativeinvestigatonsaim to provideanecdotal datan thefeasibility, efficacy and
futuredevelopment o€BSCTFASD.

2. Background

As classified in The Diagnostic and Statistical Manual of Mental Disorders fifth
edition (DSM5, American Psychiatric Association; APA, 2013), ASD falls under the
category of neurodelopmental disorders and is characterised by impairments in social
communication and social interaction, and restricted repetitive behaviours, interests, and
activities (RRBS)ASD is a complex and pervasive conditiwwhichis often associated with
mentalhealth and behavioural challengesich continue into adulthood (Howlin & Moss,
2012; Rattaz, Michelon, Munir, & Baghdadli, 201&)dividuals with ASD can differ



greatly in their clinical and functional presentation, resulting in potensalbgtantial
differences irthetype and cost of treatment, care, and sup(itdstibbagh et al., 2012).

ASD comes at a high financial cost to both families and society atitdhe presence of ID

in individuals with ASD can greatiycreaseheeconomiccostso ver an i ndi vi dua

lifespan (Ganz, 2006; Knapp, Romeo, & Beecham, 2009).

A comprehensive repobly Buescher, Cidav, Knapp, & Mandell (20$timates
the cost of supporting a person with an
to be appoximately $2.4 million in the United Stat@dS)and £1.5 million (US $2.2
million) in the United Kingdon{UK). Although some individuals with ASD without a
comorbid ID go on to live independently, many still need continued sujppaxitilthood
(Taylor & Seltzer, 2011)Although costs arestimated to bewer for supporting an
individual with ASD without 10 the fiscalimpact on the economy tiie US and the Ulare
estimated to b&1.4 million and £0.92 million (US $1.4 million) respectivaowever, the
estimates of US calculations of productivity loss may have been underestimated in the
review by Buescher et al., (2014). A very recent review calculated productivityubatso
factored inaverage US salaries, along with the salaries of individuaspported
employmentandestimates of lifetime support fordividualswith ASD were
approximately$3.6 million (Cakir, Frye, & Walker, 2020).

The most expensiveostsfor children and adolescents with A®Iave been shown
to bespecial education servigabherapeutic costand the loss of productivity from
caretakerg¢Buescher et al., 201&Ro0gge, & Janssen, 201®)uring adulthood, costhave
beenfound to be most considerable in terms of residential samportive living
accommodatios) individual productivity lossand nedical care expenséBuescher et al.,
2014 Rogge, & Janssen, 2019%Yhile financial estimatemay vary costs of lifetime care
are considerable arasprevalence and demand for suppodreaseseconomiccoss will

likely continue to rise in years to corflRuescher et al., 201€akir et al., 2020

2.1 Prevalence andietiologyof ASD

ASD

Over the years there has been a steady increase reported in the prevalence of ASD,

mostnotablyin individuals with averagerabove average cognitive abiliti@eichow et

al., 2012). In the 1960s and 1970s prevalence estimates were approximately 5 per 10,000,

whereas since the late 1990s and early 2000s rates were fairly consistent ranging from
approximaely 72 per 10,000 and 100 per 10,000 (Howlin & Moss, 2012; Newschaffer et

al., 2007). Similar rates have been estimated at a global level with worldwide prevalence of



ASD being reported at approximately 62 per 10,000 (Elsabbagh et al., 2012). The most
reent CDC survey estimates suggest that the prevalence of children in the US being
affectedwith ASD has risen from 1 in every 100 children in 2007 to 84im 2016 (Baio et

al., 2018). Traditionally ID has also been associated with ASD and some epidemiological
studies suggest that the prevalence rates of a comorbid ID ranges between 30% and 60%
(BaronCohen et al., 2009; Bruhga et al 2016; Chakrabarti & Fombonne, 2001; Emerson &
Baines, 2010; Fombonne, 2Q08:zargirtAllsopp, 2003).

While prevalence rates have bggrdominantlybased on the reports of children
diagnosed with ASD, Brugha and colleagues (2011; 2016) utilised the UK Adult Psychiatric
Morbidity Survey to report data on the presence of ASD iftedDheir findings suggest
that the ASD prevalence rates for adults asni@ with past epidemiological studies based
on children (e.g. Baird et al., 2006; BarGohen et al., 2009). The authors reported adult
ASD prevalence rates of approximately 1%ha UK general population, with prevalence
rates in males being higher at 1.8 % compared to just 0.2% in females. Although, male
gender was onlfound to bea strong predictor of ASD in individuals without ID or mild ID
(Brugha et al., 2016).

ASD is a disrder which likely results from both genetic and +g@metic risk factors
and their interactio® Research has shown that genetic causes play a significant role as
atypicalgenes and chromosomes have been found in approximately 10% to 20% of
individuals dagnosed with an ASD (Miles, 2011). A large populati@sed longitudinal
study which included more than two million families evaluated the familial risk of ASD and
reported heritabty estimates to be 50%, suggesting that genetic factors may account for
half the risk of ASD (Sandin et al., 2014). Twin studies have also demonstrated high risk of
hereditabilitywith reports of concordance rates ranging from 76% to 92% in monozygotic
twins (Tick, Bolton, Happe, Rutter, & Rijsdijk, 201%)hile past researclinidings do
suggest a significant level of hereditability, ASD is most likelyrdsalt of complex
interactions between both genetic and environmental risk factors (Kim & Leventhal, 2015).

Environmental factors that may contribute to deselopment of ASD have been
identified from clinical and epidemiological studies that relate neurodevelopmental
disorders with specific environmental exposures. Various environmental causative elements
including prenatal, pernatal, and postatal factes, have been implicated as contributing
to ASD (Chien et al 2019; Kolevzon et al., 2Q00Prenathand Pernatalfactors related to
ASD include exposure tieratogens, maternahticonvulsantsyiral infections

preeclampsia, polyhydramnios, oligoamnipigcenta previa, umbilical cord knot, and



gestational diabetd€hien et al 2019; Kolevzon et al., 200RS5D develops in

juxtaposition with other atypical developmenaused by congenital rubella syndrome such
as: eye impairments, deafness, intellectlisability and cardiac abnormalitie@ther peri
natal factors are low birth weight, abnormally short gestation length, and birth asphyxia
(Kolevzon et al., 2007). Postnatal risk include factors such as advanced parental age,
premature conception, low birweight, hyperbilirubinemia, pregnancy complications,
autoimmune diseases, viral infections, hypoxia, mercury toxicity and even faotias

such as maternal immigrant status (Ngpntigny, Ofner, & Do, 2017). When considering
the complex nature of AS[it is likely that a combination of genetic and environmental
factorstogetheyplay a rolein the pathology of ASD.

2.2Clinical Features of ASD

The clinical and functional presentation of ASD is heterogeneous in terms of the
symptoms and thegeverity (see Table 1). For instance, at one end of the autism spectrum
an individual may feel they want to stay close to others and while they may have a strong
motivation to interact, they often lack the social skills to navigate social interactions
proficiently. On the other end of the spectrum, individuals may be aware of their social
difficulties and strongly lack any motivation to socially engage with otheraarsdich
avoid superfluous social interactions whenever possible (Reichow, Steiner, &afplkm
2013).

There have been many debates over the diagnoses of ASD, the A8pesitand
the definitions of the diagnostic thresholds (Maenner et al., 2014; Volkmar & Reichow,
2013; Weitlauf, Gotham, Vehorn, & Warren, 2014). The most marked changeD8 &
was the removal of ASD subsets (e.g., autistic disorder, Aspgygeirome and Pervasive
Developmental Disorder Not Otherwise Specified) previously found in the diagnostic
classifications of the Diagnostic and Statistical Mamfidflental Disorder$ourth edition
(DSM-IV-TR; APA, 2000). Although modificatiato the diagnostic criteria reflected the
growing concern over the validity of some ASD subtypes (Volkmar & Reichow, 2013),
changes have also led to concerns over current criteria being toctivestparticularly for
individuals without a cemorbid ID diagnosis (Maenner et al., 2014; Matilla et al., 2011;
McPartland et al., 2012pespitetheconcerns about the DSBIcriteria being more
restrictive (Maenner et al., 2014; Matilla et al., 201Pdrtland et al., 2012), since its
release a reduction in the rate of ASD diagnosis has not yet been reforteg estimates
from the @&ntre forDiseaseControl (CDC; 2017) suggest that there hasena slight

increase in ASD prevalencather than a dction It is likely that clinicians have become



highly cognizant of the DS criteria and as a result have developed a tendency to

document symptoms that received more emphasis in the RRSM

Table 1 DSM-5 diagnosticcriteria for ASD

Severity levels &
specifiers

Social communication and

interaction

RRBs

Level 1: Requiring

support

Level 2: Requiring
substantial

support

Level 3: Requiring very

substantial support

Specifiers:

-With or without
accompanying
intellectual impairment
-With or without
accompanying language
impairment

-Associated with a
known medical or
genetic condition or
environmental factor
-Associated with anothel
neurodevelopmental,
mental, or behavioural
disorder

-With catatonia

Persistenteficits in social

communication and social interactic

across multiple contexts, current or

historical

(1) Deficits in sociakmotional
reciprocity, ranging from abnormal
social approach and failure of norm
backandforth conversation, to
reduced shargpof interests,
emotions, or affect, to failure to
initiate or respond to social

interactions

(2) Deficits in nonverbal

communicative behaviours used fol
social interaction, ranging from
poorly integrated verbal and
nonverbal communication, to
abnormalitis in eye contact and
body language or deficits in
understanding and use of gestures.
a total lack of facial expressions an

nonverbal communication

(3) Deficits in developing,

maintaining, and understanding
relationships, ranging from
difficulties adjusing behaviour to
suit various social contexts, to
difficulties in sharing imaginative

play or in making friends, to absenc

of interest in peers

Manifested by at least
two of the following

criteria:

(1) Stereotyped or
repetitive motor
movements, use of

objects, or speech.

(2) Insistence on
sameness, inflexible
adherence to routines, o
ritualized patterns of
verbal or nonverbal

behaviour

(3) Highly restricted,
fixated interests that are
abnormal in intensity or

focus

(4) Hyper or

hyporeactivity to sensgr
input or unusual interest
In sensory aspects of the

environment




There also seems to be a certain amount of stability and overlap between tHe DSM
and the DSMIV-TR criteria (Mazefsky, McPartland, Gastgeb, & Minshew, 2013) which is
important whercomparing and interpreting past and present ASD resededefsky and
colleagues (2013) found that individuals with ASD deemed eligible for research using
standardied diagnostic instrumesbased on the diagnostic algorithms of DB TR, also
meet most of the DS criteria. Based on the combined data of the Autism Diagnostic
Observation Schedule (ADOS; Lord et al., 2000) and the Autism Diagnostic Intérview
Revised (ADIR; Rutter, Le Cowdur, & Lord, 2003) in a sample of 498 individuals with
ASD without ID, 93% demonstrated evidence of symptoms in all BSMmains required
for diagnosis. It seems unlikely that changes to the BBSiiteriahave had a significant
impact on research partuzns eligibility as there appears to be some level of continuity
between the DSMV-TR and the DSMb. However, it should be noted that the ADOS only
accounted for 33% of all the DSBIrequirements found which varied significantly when
compared to the ABR at 83% (Mazefsky et al., 2013). This discrepancy between screening
instruments may suggest that the methodology of assessment may have had more impact

than the actual diagnostic criteria (e.g., observation versus interview).
2.3Empathy and ASD

EmpathyandASD have beeithe focus of a number of studies over the years, (e.g.
Baron Coher& Wheeler 2004Blacher et al., 2003; Gillberg 1992)he nature of empathy
requires an individual to understand anothe
appropriateemotion or action. Within the ASD literature two types of empathy are often
discussedcognitive empathy and affective empathy (Harmsen, 2019). Cognitive empathy
refers to the ability of a person to unders
ToM), whereas affective (or emotioneaeslto empa

the mental state of others (Cox et al. 2012; Rogers et al. 2007).

While impairmensg in affective empathy hee not been linked to ASDin recent
years cognitive empathy impairments have often been repgddeds, Happé, Gilbert,
Burnett, & Viding, 210; Rueda, Fernand&errocal, & BaronCohen, 2015; Senland &
HigginsD 6 Al e s s a n d r dongbe@ebsuggested within thie medical model that
knowledge of empathy in ASD is important and effective treatments should derive from
critically examining ermathy in the context of clinical characteristics and the mechanisms
that cause empathic impairments (Harmsen, 2019). Howexentlyit hasbeenargued
that empathy in ASD has a more complex nature which goes beyeatidal modesocial



deficits Some hge argued that in ordéo truly understand the nature of empathy in A&D
social development approach is needed (Mitchell, Shepard & Cassidy, 2021).

Researchers have started to approach ASD as a developmental disability which can
be positioned withima social context (Mitchell, et al., 2021). In contrast to the medical
model assumption about empathy, the social developmental approach to ASD suggests that
an i ndi vi du ai$fé@rmed dydhe type®gh respandes and reactions experienced
when ineracting with others (Sasson et al., 2017). The social development approach sees
the importancen understanding how ASD related behaveare viewed and understood by
others andhowthese social experiences can impacsocialdevelopment (Lopez, 2015)
Milton (2012) describes how there can often be a breakdown in mutual understanding
during social interactions and these breakdowns can contribute to thed#ficiaties
experiencd by individuals with ASDThere is a growing body of research suggesting that
social communicatioproblemsareattributed by a mutual incomprehension during social
interactions between individuals with ASD and typically developed g8éeppard, Pillai,
Wong, Ropar, & Mitchel, 2016; Sasson et al., 2017).

Milton (2012) wuses the term Athe doubl e
moves away from medical modelidich aretheorised within the fields of cognitive
neuroscience and psycholodRather han deficits in cognitive empathtye double
empathy theory postulatdsatsocial interactions between individuals with ASD and
typically developed peerre ofterhindered bymisunderstandings due differing
perspective According to Milton(2012) individuals with ASDnotonly find it difficult
fitting into society due to misinterpreting others, but theyadgeoften misunderstood
themselvesThe double empathy problem views empathg two-way process which
presentddifferently for indiiduals with and without ASD. These differences in empathic
processinganlead to communication breakdowns ancreasaunfavourablesocial

experience$or bothASD and typically developed individuals

In recent yeartheevidence to support the double empalilypothesisasstarted
to emerge For instancearecen studyby Edeyand colleague2016)investigated how
well typicaly developedndividualscouldrecognse the mental statesf individuals with
ASD. Researcherseated a variation of the task developed by Heider and Simmel (1944)
where geometric shapegereused toact outa specificsocial interactionTypically
developed and ASPparticipantsvere video recorded while usitige movable shapes to
demonstrate four target mental states e.g., coaxing, mocking, seducing and surprising.

Recordings were shown to participants, A8D and six typical animations of each of the



four mental state words were presented. Participants werasiked to make inferences

about the mental state being demonstrated. Typically developed and ASD participants had
greater accuracy in their inferences when the target was a typical anirhktvoever

individuals with ASD showed nsignificantdifferences in assigning the intended mental

states to autistic animations or typical animations. Findpagtially support thedouble
empmthyhypothesishowing that it can also lekfficult for typically developed individuals

to interpret the acti@of individualswith ASD.

It appears that some typically developed individuals may also have problems
effectively interpretingeal life emotionally expressive behaviours of an individual with
ASD. Sheppard l., (2016) replicated procedw&om past researchut in a more natural
settingwith the aim ofincreasingecological validity(seePillai et al, 2012; 2014)In this
study, a mixture oftypically developed and ASparticipantsvere greeted witarange of
behavioural expressiomsovidedby the resear@r during their initial meeting.g, the
researcher greeted with eittlecompliment, a joke, a story relatingtothe s ear cher 6 s
difficult day, or they were neglected while the researcher was on a personal telephone call.
Participants whb were greeted @re blind to the fact they were being video recomigthg
this social interactiorSimilarly, typically developegbarticipantsvho wereasked toview
the vides didnot knowif they were watching typically developedar ASD individual
beinggreeted in the videos. Finding show that typically developed individuals had greater
accuracy when making an inference about a greeting scenario which included other typically
develogdindividuals. However, in more than one scenario the individualsA8th were
found to be equally expressive when compare to typically developed counterpaints

though they were found to be more difficult to read.

Social biases may also have an impacdha&guality of social interactian
experienced by individuals WtASD. In a recent studySasson edl., (2017) video recorded
typically developed and ASparticipantsseparatelyuring a short social interactiofhese
videoswerethenlater viewedy typically developeabserves. Videos were rated on a
series okcales relating to social favourabiliyd once agaithe observesviewing the
videos were blind to whether they were watching a typical interaction or and ASD
interaction.The researchefoundthat typically developed observerst only found it
harderto readindividuals with ASD, but they als@acted with moreegative first
impressios whenviewing videcs whichincluded an ASD interactiofNegative first
impression are likely to be noticed by individuals with ASihd this may explain why their

experience of social interactions are more challenging.



Therealso appears to Efurtherlink between the double empathy problem and
how typically developedndividuals view their ASD counterpartgAlkhaldi, Sheppard, &
Mitchell, 2019. To investigate the link between social misunderstandings and unfavourable
perception, Alkhaldand colleague€019)usedthe samevideoprocedure from Sheppard et
al., (2016) combined with amdaptedsersion ofthesocial favourability scalased by
Sasson et al., (201Aindingsfrom this study oncegain show thaindividuals with ASD
are ofterviewedas less socially favourable when compared to typically developed
individuds. Participants with ASD who were seen to be more difficult to interpret were
more likely to be rated less socially favoumaltsreater awarenessidnew conceptionsf
theinteractionexperiencedetweertypically developed and ASiddividuals may provide
ways toreducethe mutual misunderstandisghatoften hindemeaningfulsocial
interactions The double empathy theory suggests that for effective communication,
individuals who have similar ways of interacting will better undedstach othert will be
importantto increaseawareness and understanding of ASD within sodretrderto
change the unfavourable impressiarsch oftenhinder meamgful socialinteractions

between typically developed and ASD individuals.

While the ®cial development model of ASprovides an alternative viewpoint
more researcls greatlyneededo identify and understanspecific communication
mechanisms which foster positive social interactioetsveen typically developed and ASD
individuals Additionally, while the research on double empathy is positioned within a social
development modethere islimited evidence to support the double empathy problem in
children with ASD or those with comorbid intellectual disability is possible thaincreased
awareness schoolsover the past decadiesled to a greateunderstanding of ASnd
attitudestowards children withASD maybe more positive thadolescents aadults Future
research in this area mayovidemoreevidence thamegativebehavious towards

individualswith ASD is learnedthrough experiencand not driven by innate differences
2.4 ComorbidPsychiatric Disorders inlndividuals with ASD

Individuals with ASD often experien@@morbid psychiatric disorders.
Epidemiological studies have suggested that aroundt@S3%% of individuals with ASD
may experiencea psychiatric disorder, with the most common and often in combination,
being obsessive compulsive disorder (O@BY mood disorders, includimgpressive
disorders and anxiety disorders (Howlin & Moss, 2012). A comparative study of
psychiatrically referred adults with and without ASD were evaluated on measures assessing

psychiatric comorbidity and psychosocial functioning (Joshi et al., 2013). Findingssugge
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that adults with ASD have highlevels of psychiatric comorbidity and dysfunction when
compared to a clinically referred population of adults without ASD.

Psychiatric comorbidity in adwtvith ASD is highly recurrent and there is a wide
overlap betwem some psychiatric symptaand the characteristics of ASD (e.g., Cath et al.
2008). Psychiatric symptoms that share similar features with ASD can complicate accurately
detecting comorbid psychiatric disorders (Bakken et al., 2010), or may even obscure ASD
symptoms (Dossetor, 2008) which could be a factor when measuring responses to
interventions. For example, such overlaps have been reported in studies which compared
individuals with ASD and individuals with schizophrenia. Researchers found overlaps in the
presentation of symptoms such as motor control, cognitive ability, social communication
and socialnteractionimpairments (Each et al., 2018pnstantareas & Hewitt, 2001;

Sheitman, Kraus, Bodfish, & Carmel, 2004 Vannucchi, et al., 208#ilarly, in a 3Gyear
follow-up study (childhood through adulthood) researshegsorted high rates (35%) of
comorbid diagnosis of schizophrenic spectrum disorders in patients diagnosed with ASD
(Mouridsen, Rich, & Isager, 2008). When considering thdividuals with ASD can
frequently express auditory hallucinations, delusions, and paranoid ideation, some ASD

features may be misconstru@bssetor, 2007) and may leadtisdiagnosis

The rate of anxiety disorders and mood disorders in adults withwiibut ID has
been reported to be significantly higher than rates in their typically developed counterparts
(Joshi et al., 2013; Lecavalier, 2006). The prevalence rates of anxiety disorders in an ASD
without ID population has been estimated to be betw@éh and 56% (Lugnegard et al.,
2017 and for mood disorders rates have been reported between 53% and 70% (Hofvander
et al., 2009). In comparison, anxiety and mood disorders in the general population have
much lower rates of between 3% to 12% and 5% to 1&8pectively (Bijl et al., 1998;
Jacobi et al., 2004). In a study of adults with ASD without ID, 56% of participants were
found to be affected by at least one anxiety disorder and approximately 20% of participants
presented with two or more anxiety disersl (Lugnegard et al., 2011). Social anxiety and
general anxiety disorders were the most common accounting for 22%, and agoraphobia,

panic disorders and OCD represented 15%, 13% and 7%, respectively.

There are also sonsymptomatologid¢eatures of OCD andSD which seem to
overlap considerablyamily history of OCD has been shown to predict higher prevalence
and severity of RRBs in individuals with ASD (Hollander, King, Delaney, Smith &
Silverman 2003; Abramson et al., 2005). Research suggests tha2@# tof adults

experiencingsymptoms ofOCD also appear to exhibit features of ASD (Bejerot, Nylander
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& Lindstrom, 2001 Kushki et al., 201p It has also been suggested that OCD with
comorbid ASD should be recogad as a valid OCD subtype, analogous tdQGth
comorbid tics (Bejerot, 2007). In order to provide accurate diagnosis and effective
interventions, a greater understanding of comorbid symptomology and their onpact
treatment outcomeareessentiafor tailoring interventions for a broad rangectihical
issues (Brookma#razee et al, 2018)

2.5 GenderDifferences in ASD

It has previously been reported that males are at greater risk of developing ASD than
females with maldo-female ratios being reported at a rat@pproximate 4o-1
(Fombonne, 2005and 3to-1 respectably (Loomes, Hull, & Mandy, 201Research
findingssuggest that females present with somewhat differing phenotypes than males,
although they seem to have the same underlying social communication disorders that are
typical in a male ASD population (Kopp, Kelly, & Gillberg, 2010). It has been strongly
argued that the current diagnostic criteria may not be sensitive enough to capture the
variability in the presentation of symptoms (Gould & Ash&mith, 2011), the normatv
distribution of ASD traits (Constantino & Charman, 2012; Lai, Lombardo, Chakrabarti, &
BaronCohen, 2013) and developmental differenoesveermale and female ASD
populations (Lai et al., 2011, Kreiser & White, 2014).

It is important to highlight herdnat many of the clinical characteristics of ASD have
been identified in samples which are mostly male and there may be differences in the way
behavioural characteristic are expressed between ggigas, 2014 There have been
some differences reported the clinical and behavioural expression of ASD between
gendersn adulthoodln an investigation of behavioural characteristics in male and female
adults with ASD without ID, researchers found that female participants showed more
lifetime sensory symptos) fewer sociccommunication difficulties and more sefported
ASD traits than male participants with ASD without ID (Lai et al., 2011). However, males
and females did not diffesignificantlyin selfreported empathy, systeamg, anxiety,
depression,rad obsessiveompulsive traits omentalisingperformance. Nor did they find
differences in the severity of childhood core ASD symptoms which suggests that changes
may occur as a result of maturation (Lai et al., 2011). How these characteristic differences
may impact on general social functioning and issues such as dealing with psychiatric

disorders (e.g., depression) are relatively un@dedrarevorthy offurtherinvestigation.



12

Under the current DSMB criteria, those individuals that do not meet cidtéor
RRBs are provided with an alternative diagnosis of social communication disorder (APA,
2013). This may be problematic for females acquiring a diagnosis of ASD as there appears
to be somewhat of a consensus that one potential rationale for theepoevdiscrepancy
found between genders is that males typically display more overt or eccentric RRBs than
females (Hartley & Sikor&009; Van WijngaardeRremers, \an Eeten, Groen, Van
Deurzen, Oosterling, & Van der Gaag, 2014; Zwaigenbaum et al., 20@2tyMahilvers,
Chowdhury, Salter, Seigal, & Skuse, 2012; Koenig & Tsatsanis, 2005; Kreiser & White,
2014; Rivet & Matson, 2011WWhile many females with ASD may display RRBs, these
may differ from the stereotypical RRBs typically exhibited in a male ASRuladion (Hull,
Mandy, & Petrides, 2017)t has been argued that the current diagnostic criteria for RRBs
does not represent thdl spectrunof RRBtypes,and thismay result ifemalesnot
fulfilling the criteria for an ASD diagnosidHull et al., 2017Mandy et al. 2012). The
presentation of RRBs in females may be more likely to be viewed as socially acgeptable
resulting inthe identification and recognition of atypical behaviour more difficult (Kopp &
Gillberg, 1992; Lai, Lombardo, Auyeung, Chakreha& Baron-Cohen, 2015)Therefore,
when considering the gender differences in the presentation of ASD, providing an accurate
diagnosis may be more clinically challenging in a female population.

It has been suggested that a more accuratetmédenale ratio is likely to be
significantly lower and closer to ratios which have been reported for other
neurodevelopmental disorders (Fernell, Eriksson, & Gillberg 2@&l8)ough there is a
greater preMance of males in the adult ASD populatitims maysimply reflecta greater
willingness and abilityor females taconform to social normsvhile males tend t@adopt

moreeccentridbehaviourgTantum, 2014).

Mattila and colleagues (2007) have proposged females with ASD may adopt
surface level social skills which may help to mask (i.e. hide) their SoguairmentsThis
behaviour is also known as the fAcamoufl ageo
discrepancy between social and interpersoxtaireal behaviours and the individuals actual
internal state (Allely, 2019; Lai et al., 2017). Many females with ASD have been shown to
have a greater ability to imitate socially acceptable behaviours such as remaining within
close proximity during peer faeractions (Dean, Harwood, & Kasari, 2017; Ehlers &
Gillberg, 1993; Gillberg, 1993; Goldman, 2013; Mattila et al., 2007; Haney, 2016). While
such overt behaviours may lead to difficulties in recognising ASD symptoms in females, it

does not eliminate theféiculties expressed in their social interactions. For instance,
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research has shown that staying close to others (waiting and hovering) is an effective

strategy for peer group entry but this does not always relate to social success (Dodge, 2014;
Dolgin, 186), whereas more complex social skills such as knowing when to make positive
comments, attempting to create positive reactions and positively reacting to other, have been
shown to lead to more cooperative positive social interaction, greateosélbl,and

greater |l evels of assertiveness skills (ken

2.6 Age Related Change in ASD

Previous studies which investigdtagerelated changsuggesthatthe expression
of ASD symptomgypically stay stabler become less sevevger time (Sdker et al., 2004,
Shattuck et al., 2007; Whitehouse, Coon, Miller, Salisbury & Bishop, 2010; Woodman,
Smith, Greenberg, & Marsha, 2015). Over the ysaveraktudieshave reported significant
agerelated declines in repetitive behaviours and inter€ts\Wdhury et al., 2010;
EXKensen, Seltzer, Lam, & Bodfish, 2009) and verbal communication impairments
(Woodman et al., 2015). In a large longitudinal study (N=242), researchers investigated
changes in the ASD symptoms of adolescents and adults with A8Dajage from 152
years) and found that on average ASD symptomatology improved over time (Taylor &
Seltzer, 2010).

However, most improvements tend to slow down significantly after exiting school
(Taylor & Seltzer, 2010). Even though the current resesuiglyests that most individuals
with ASD do demonstrate improvements as they age (Seltzer et al., 2004; Shattuck et al.,
2007; Whitehouse et al., 2010; Woodman et al., 2015), this is not the case for everyone
(Chowdhury et al., 2010; Fecteau et al., 20080dman et al., 2015). Some individuals
with ASD have been shown to have persistent or worsening symptoms, in particular,
repetitive behaviours and stereotyped interests (Chowdhury et al., 2010; Fecteau et al.,
2003) and social reciprocity (Shattuck et 2007; Woodman et al., 2015) have been
documented to worsen. It is this subset of individuals arie likely to be the most affected

by the social demands of adulthood.
2.7 Adulthood Transitiors for Individuals with ASD

Impaired scial functionng is persistat and pervasive throughout lifer many
individuals with ASD and is arguably the most defining challenge to overodumieg
adulthood(Laushey & Heflin, 2000Tobin, Drager, & Richardson, 20L4There is currently
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no &curedfor ASD and maturtgon alone does not always improve the soditiiculties

which affect the outcome of individuals with ASBlendrick & Wehman, 20QEhattuck et

al., 2007; Woodman et al., 201%ocialdifficulties cancontinue tgpersistently impact
negativelyonimportant aspestof life and tansitioninginto adulthood can baspecifically
challenging developmental sta@g®¥ehman et al., 2014As social contextbecomemore
complex and social expectations grow, individuals with ASD may become more vulnerable

Studies have shown that adolesceaarid adultsvith ASD frequently have adaptive
functioningskills (the important skills which enable safe and socially respanbudhg)
which are below what would be predicted by their cognitive abditg the incongruity
between adaptive functioning and cognitive function can increase during adUBuitzd
& Poustka, 2002; Kanne et al., 2011; Klin bf 2007; Palmen et aR012).Impairedsocial
skills have been shown to negatively impactomumber ospedfic life functionssuch as
maintaining friendsips, entering romantic relationships and completing basic daily living
activities (Barnhill, 2007Hendrick & Wehman, 209; Howlin, 2000 Nordin & Gillberg,
1998.

Building meaningful longerm relationshipcan often be hampered by
characteristics such as expressing a lack of interest towards others, scarce emotional
reciprocity or empathy, aversion to physical closeness and excessiverdalence (Roy,
Dillo, Emrich, & Ohlmeier, 2009). Other challenginbaracteristics found in adults with
ASD can include, dull intonation, discussing topics repetitively with difficulties in shifting
attention,jmpairedvisual emotional awarenesmddifficulties in two-way conversations
(Vannucchi, et al., 2014). Adulwith ASD without IDare ofterviewed as eccentric or odd
to others as thetend tobe overly focused on a particular topic of conversation and
frequently demonstrate behaviours which are guided by strict and repetitive routines
(Vannucchi et al., 2014).

It has been wellstablished that many individualgth ASD without ID find social
interaction and engagement exceptionally difficult (Schall & McDonough, 28id)t
seems that without any form of intervention, specific andspegific symptoms of ASD
may evenworsen over time (Kanne et al., 2011; Palmen et al., 2012; Schall & McDonough,
2010).In alongitudinalinvestigationresearchers fourtthatdifficulties with social
communication continued to persigell into adulthood Schall & McDonough, 201(gnd
core ASD symptomseontribute tomorenegative outcomes in later lifSljattuck et aj
2012;Tantum, 2014).
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Many young adults with ASD without ID find transitioning into adulthood especially
difficult as social impairments can often interfere vathlding interpersonal relationships,
vocational and occupational functioning and connecting with others in the community
(Hendrick & Wehman2009. Research hashownthat adults with ASD are more likely to
not be married or in a romantic relationshipyéna poor education and be economically
deprived when compadldo the general population (Brugha et al., 208lnilar findings
were reported in eeview by Howlin and Moss (2018)hich found thatmanyadults with
ASD, including those with aaverage orlaove averagéQ, were significantly
disadvantaged in terms of employment, social relationships, physical and mental health, and
quality of life.

Individuals with ASD havelsobeen shown to be mowelnerableto bullying and
victimisation duringchildhood and adolescenSappadocia, Bebko, Pepl& Weiss 2014;
Schroeder et al., 2014) atitese susceptibilities can continue into adulthood (Tantum,
2014). Rates of bullying and victimisation in youths have been shown to be approximately
four timeshigher for individuals with ASD compateo their typically develoimg peers
(Carter, 2009). A report from the Nat@rAutistic Society (2016) in the UK found that
nearly half of their survey respondents with workplace experience reported bullying or
hamssment (48%) or discrimination or unfair treatment (51%) related to their ASD
symptoms. Research has shown that exposure to abusive behaviour can increase the risk of
suffering from a comorbid mental health disorder and accentuate the effects of ASD
symgoms (Schroeder, Cappadoath al., 2014; Strang et a012)which likely increases
social isolationfMazurek, 2014)

Loneliness and limited access to social interaction and social experiences are a
common problem for addtvith ASD (Hickey, Crabtree, & Stott, 2018{owlin & Moss,
2012;Mazurek, 2014Taylor & Seltzer, 2011)Muller, Schuler and Yates (200&)und
thatduring adulthood individuals with ASD may start to become more awaaadhurt
by, feelings of social isolatiarThe authors also reported that some individuals, as they
bemmeolder,a heightenedwareessof their differenceleadsto feelings of anxietandbr
depression. A number of tiparticipantan their studyreported havingnly shallow
acquaintanceshipssoppose to havingdeep and meaningful friendshigzarticipants
commonlyreported that communication difficulties had a major impact on their ability to
competently participate in unstructured activities and understanding abstract language such
as impled communicationsinferences or nonverbal communicati®milar findings were

reported in armnvestigationinto employment and pestecondary educational activities for
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adults with ASD Researcher®und tha participantsvith ASD without an IDwerehighly
likely to have no dayyme activities, suffer social isolation ameportpoormental health
when compared to individuals with ASD and a comorbidTBylor & Seltzer, 2011). The
authors also reported that employment rafabeir participants were extremely low,

rangng between 4.1% and 11.8fbespective of whether there wasomorbid ID.

Evenwhen an individual with ASD hasgraduatdevel educatiothey can still face
significantemploymenthallengesuch adimited employnent or no employmerat all
(Barnhill, 2007; Hendricks & Wehman, 2009; Henninger & Taylor, 2012; Hurlbutt &
Chalmers, 2004Schall et al 2015 Shattuck et al., 2032In addition individuals with
ASD who are transitioning into adulthob@ve lover ratesof participation in vocational
educatiorandpostsecondary educati¢8hattuck et al., 2012The outcomeresearch on
adults with ASD paints a rather bleak picture d@rapbpeas that there is a pronounced need
to provide continued suppaver ther lifespan. Many adults witASD mayfeel unable to
copewith the challenges adulthoodsoit is important to provide continued suppartd

develop effective interventiorghich improwe their future outcomes.
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Chapter 2: A Systematic PRISMA Review ofManualised Group
Social Skills Interventions for Adults with Autism Spectrum Disorder

without an Intellectual Disability

1. Introduction

This chapter revieedthe available literature on manualised group social skills
interventions (MGSSI) for adults with autism spectrum disorder (ASD) without an
intellectual disability (ID). MGSSI are often used faiting of social competencskills
among individuals with ASD (Gates et al., 20$pain & Blainey, 2015). These
interventionscan be characterised as the group participation of individuals in a therapy
session led by one to three therapists, although definitions for optimal treatment intensity
and duration have not been establis{ieeichow, Steiner, & Volkmar, 2012ntervention
trials aim to provide evidence to support the efficacy or effectivenesseofention in
terms of delivery and outcomEfficacy trials determine whether an intervention produces
the expected result under ideal controlled circumstancésaé&f trials then progress on to
trials of effectiveness which measure the d

clinical settings Godwin et al., 2003; Singal, Higgins, & Waljee, 2014).

Tenstudies published in peeeviewed journals were idefied for meeting the
inclusion criteriaAmongst the studies reviewgtie majorityof participantsvere young
adult malesEach of thenterventiongeviewed utilsed a group format, although there were
significant variations in terms of the structuraration and topics covered. There was also
significant heterogeneity amongst the applied procedures and methods of assessment. The
findings for this review suggest that there is some evidensepport efficacyf MGSSI
for adults with ASD without ID. Iraddition to a summary of the existing literature, clinical

implication and recommendations for future research are discussed.

2. Rationale

Manyadultswith ASD have a strong motivation to socially interact, thatir social
impairmentanoftenlead to negativexperiencegHowlin & Moss, 2012) Individuals
with ASD have arnncreasd risk of severe emotionalistress whicttan have a profound
effectonan i ndi vi dual 0s -Hein@2010fKyn &l éventhal P088; ( Kal t i a
Renty, & Roeyers2006).Combined, mental health and sogmapairmens oftenresult in
social isolation(Hendrick & Wehman, 2009; Tantum, 2014; Howlin & Moss, 200&ylor
& Seltzer, 2011 andmayeven lead to suicidal behavioRaja, Azzoni, & Frustac 2011,

Shtayermman 2007). Suicidal risk in ASD is a growing concern as research has shatvn
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adults with ASD attending psychiatric services have a high risk of suicidal behamur
serious social failures and social isolationléwely contributing factor¢Rajaet al, 2011).

Even thoughhere is no cure for ASD, interventions have been shown to play an
important role in improving sociakills in children and adolesceni®eichowet al, 2012
Olsson et al., 2037 A large number oindividualswith ASD withoutID are often severely
affected by rapidly changing soc@mandss they transition into adulthoo8ocial
impairmentoften lead to specific negative life iss@l it seems that without intervention
socialchallengesare unlikely to diminist{Palmen, Didden, & Lang, 2012; Schall &
McDonough, 2010)Due tothe broadening of the diagnostic criteremmda greateawarenes
of ASD, global prevalence rates are incnegs@nd inturn,the demandor accessibleand

effective interventionsontinue taise (Elsabbagh et al., 2012).

There is some, albeit limited, research to suggest that several of the intervention
strategies used for adolescents can extendutiky to adults with ASD (e.g., Gantman et
al., 2012; Laugeson et al., 2015). In the only review on group social skills intensdotion
adults with ASD, five studies were included, and all were considered to be pilot studies
(Spain & Blainey, 2015). Téreview reported a narrative analysis which identified didactic
teaching, small and larger group discussions and providing practical tasks as the most
promising strategies for teaching social skills to adults with ASD. In addition, analysis
indicated thagroup social skills interventions for adults with ASD nsaypport efficacyor
theenhancingf social knowledge and understanding, improving social functioning,

reducing loneliness and potentially alleviatingmorbid psychiatric symptoms.

Interventionswhich aim to improve sociainpairmentsusually fall under the
category of either a focused intervention or a comprehensive treatment model{Bishop
Fitzpatrick, Minshew & Eack, 2014). Typically, focused interventions are individually
driven and target specific behaviour, skill or goal, whereas comprehensive treatment
models are usually developed from a conceptual framework which aims to achieve more
extensive improvements on core ASD symptoms (Bidfitgpatrick et al., 2014).
Comprehensive group treadmt modalities are gaining in popularity and have been
employed with some promise in a select few social skills group intervention studies for
adults with ASD without ID (Spain & Blainey, 2015).

The benefit of a manuad group social skills intervenhds that treatment delivery
is not heavily reliant on a specialist doctorteel clinical psychologist or psychiatrist

(LeMay & Wilson, 2007). Health care professionals with less than a doctoral level degree,
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or relatively little experience of workingitli ASD can be proficiently trained to
successfully implement manusdd interventions (see McVay et al 2016; White et al.,
2015). Due to the high financial costs of treatreamid the increasing demand on health
care services (Buescher et al., 2014} ihcreasingly likely that more interventions will
need to be facilitated ithe community by a range of specialist and +specialist
professionals. These professionals in particular would benefit from the specific guidance

offered by evidence based mahsed social skills interventions.

Groupsocial skills interventioffor individualswith ASD have been the focus of a
number of systematic reviews but tlesultssuggesting effectiveness have been somewhat
mixed (Cappadoci& Weiss,2011;, Rao, Beidel, & Murray 200&pain & Blainey, 2015;

White, Keonig, & Scahill, 200Y. A comparisorof studiescan be difficult asnterventions

tend tofocus ona wide range ofargetedsocial skillsand studiesften significanly differ in
terms of design,taucture,remitand assessme(iiller et al., 2014;Spain & Blainey,
2015).Thepotentialbenefitsof MGSSI areo some degreenknown in adult with ASD
andfurtherinvestigationis greatlyneededo strengthen thevidencebaseto support

efficacy. However, due to the limited amount of intervention research conducted on adult
with ASD, there is a lack of standardised measure for this population. The development of
sensitive measures to demonstrate changes in core ASD symptoms in an adult paepulation
crucial (Herbrecht, Lazari, Notter, Schmeck, & Spiegel, 2019). The assessment-of ASD
specific interventioafor adults presents a rather large problem for testing the efficacy of a
given social skills intervention. Many of the standardised measuresréhased for

measuring ASD symptoms were not designed for use with adults, demonstrate differences in
interpretation of DSIVb criteria and were not developed to be sensitive to change (Brugha,
Doos, Tempier, Einfield, & Howlin, 2015, Evers et al., 2020).

Numerous assessment tools used to measure the responses to interventions often rely
on the parti ci pa nrepsrtiquestiermairespof synoptomycbangg..As s el f
social communication difficulties are at the core of ASD and emotional recogaitib
understanding is oftempaired the reliance on questionnaire measures alone may not
provide an accurate representation of improvements. Some studies which assess children
and adolescents with ASD have controlled for such limitations by using sieseth
informantbased assessments of ASD symptoms (e.g., The Autism Diagnostic Interview
Revised; Rutter et al., 2003). These assessments are based on parental information, however
some adults, in particular those living alone, may find it difficult thude a family

member or friend knowledgeable enough to provide reliable responses. Due to the lack of
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standardised assessment measiarean adult ASD population, current recommendations
for regular clinical practise need to be considered with ca(@argha et al., 2015)

Currently, there is a growing demand on health care services to provide accessible,
financially viable, effective treatments to thaséh ASD strugglingto transitionand
function inadulthood A systematic review following PRISMA gielines (PRISMA;
Preferred Reporting Items for Systematic Reviews and-sieddysis, Moher, Liberati,
Tetzlaff, & Altman, 2008wasundertakeno qualitativelysummarse and synthese the
availableinformationfrom theresearchiteratureon manualisedyroup social skills

interventions foradults with ASD without ID.
2.1Research Aims an®bjedives

The objetive of this reviewwas toexamine and evaluate the studies which utilised a
MGSSiIfor adults with ASD withoutD. There was a further aim to elucidate specific
components oMGSSI whichcould be adaptedor use within the CBSCTASD manual

2.2VariablesExamined
1 Populationsize and participantcharaderistics in each of the

intervention studees.

Identify studydesign.
Outcome measutes

Characteristics of each manualsed group social skillsiterventions

= =2 =4 4

Thereported results of each outcome measure
3. Method
3.1 Screeningprocess

A single revieweindependently screenedl sample of records The reviewer
attempted to retrieve tHall text of all records which mdheinclusioncriteria atthe title
andabstract stageAny articles whichwereunclearwhether they met criteriaent tofurther
reviewby two project supervisor&ho reviewedfull -text articles. Differenceswere resolved

by discussioruntil a consensus was reached
3.2 Eligibility Criteria

Peea review journal articlesthat utiliseaMGSSI inASD withoutID population.
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Participantswereadultsover theageof 17 years. Articleswhich report quantitative
outcomedata from basline to endpont. Theintervention includes an interventiongroup

which consists of mpe than three participants

3.3 Information Sources

The followingdatabases were initially searched on Jily2018: Journals@Ovid
Full Text July 9th 2018 , PsycArticles Full Text, AMED (Allied and Complementary
Medicine) 1985 to July 2018, HMIC Health Management Information Consortium 1979 to
July 2018 PsycINFO 1806d July Week 1 201,8vid MEDLINE(R) 1946 to Present and
Epub Ahead of Print, hProcess & Other Neindexed Citations, Ovid MEDLINE(R)
Dalily.

An updated search was run on Septembgt 2220, however exact replication of
the original search could not barried out due to the removal of Allied and Complementary
Medicine and Health Management Information Consortium databases within the Ovid
search options. Since the search could not be replicated to accurately update the original
search, a new full literate search was run on the following available databases:
Journals@Ovid Full TexAPA PsycExtral908 to September 22, 2028PA
PsycInfo1806 to September Week 4 2020yid MEDLINE(R) and Epub Ahead of Print,
In-Process & Other Neindexed Citations, D8i and Versions(R)1946 to October 01,
202Q Al articles returned from the search run on Septemb&r2PR20 were screened. Book
chapters, reference lists, previous reviews and-aetlysis were also examined, and only
original articles were used. Joatrarticles that were published or translated in English were

exclusively included in this review.
34 Seach Terms

Numerous permutations of the search terms on GoogleScholar alsiteone
databasesearch stiategy werecaried out based on article titlesnd abstractasingthe

following searchterms:

["autis* spectrum condition*" or "autis* spectrum disorder*"fiautis*o or

faspergerd or "pervasive development disorder*" or "hifinctioning autis*" or
AASDO or AhfASDO] AND ["social" or "social skill*" or "social skill* development"
or "social behavio*" or "social interaction*" or "social skill*" or "social interact*" or
"sociakcommunicative" or "social cogniti*" or "social and commun*" or "social and

commun* development" oisbcial adjustment” or "soci@motional understanding”
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or "social problem solving" or "social competence" or "social conversation"] AND
[fitherapy or fintervention® or fitrainingd or fitreatmertt PAND [fladult* 0]

3.5 RecordsThrough Other Sources

There were total of four records identified by a hand search of past reviedvs an

reference sections

3.6 Study Selection

Article titles were examined in thefirst stage of screening. Articles wereexcluded

that were noticealy:
1 Not published otranslated in English.
1 Not a social skills intervention for ASD.
1 Not a peer reviewed journal article.

In the subequent stge, titles and abstrads of articleswere thoroughly screened.

Articleswere excludedat this sbge that were not

91 A socialskills intervention stuglwhich adhered to a manual.

f  Anadult ASD without ID population (subject agd.7).

1 A groupmodality.

1 A research design whigheasurd improvements irsocialcompetencies.

In addition, at this stage review papers and bookchapters wereexcluded.

3.7 Data Cdllection Process

TheData Collection Form, Intervention review i RCTsand norRCTs (Cochrane
CollaborationEffective Practice and Organization of Care, 2013) was adaptedand refined

acwording to theneeds of this reviw.
Data ltems

Each of the followingtemswere assesde

1 Study design
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1 Participants demographics

1 Characteristics ofrgupfacilitators

1 Charaderistics of eadh intervention

1 Outcomemeasures ugd to assesshange for each group
1 Reportedesults

1 Follow-up data

3.8 Risk of Bias

The Cochrane risk of bias tool (Higgins et al., 2011) was iseas®ssng the
quality of researchnitially two reviewers independently compldtne risk of bias report.
Results were compared aadydifferencesvere dscussed until aonsensuagreementvas
reachéd. The Cochrane risk of bias tool covers the following five domains: selection bias,

performance bias, detection bias, attrition bias, and reportisg bia

3.8.1 RandomSequenceGeneration

Selection biasvas assessed by examining group allocation randomisation. A
judgement of: 'low risk' wagrovidedif the participants were allocated to a group using
randomsation sequencing; ‘unclear' wavidedif the randomisation methods were not
clearly specified; 'high risk' was given when randomisatias not carried out due to the

study design.

3.8.2 Allocation Concealment

Allocation sequence concealment secures strict implementdtibaallocation
sequencavithouttheknowledge ofgroupa s si gnment s. A judgement o
when participants and researchers were unaware of participants allocation in each condition
until after decisions about eligibility were made and informed consent was obtained;

Judgement of 'unclear' was provided when allocation concealment was not clearly stated or
unknown; 'high risk’ when allocation was not concealed from either participants before
informed consent or from researchers before decisions about inclusion werermad

allocation concealment was not used.
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3.8.3 Incomplete Outcome Data

Incomplete datavas assessdzhsedn theinclusivenes®f the authors reporting of
reasos for anymissing data. A judgement of: 'low risk’ was given when all participants
completedhe group condition in all participant grougasd where data was missing,
justification was clearly giverunclear' was given when information about which
participants completed the stuaias not clearly statecthigh risk' when there is clear
evidencehat there was attrition or exclusion from analysis in at least one participant group

without justification

3.8.4 Blinding of Outcome Assessment

Performance biawas assessed by investigating if participants and outcome
assessors were blind to group aaddition duringassessmestA judgement of: 'low risk'
was given when participants performance on outcomes were measured prior to the
intervention andssessorgere reported to be blind the group and assessmeandition.

A judgment ofunclear' was gen when no baseline outcome measure was reparted
blinding of conditions/time were not clearly reportéddgh risk' was given when significant

differences exist at baselia@d no blinding of assessor or participants were reported.

3.85 Selective Reprting Bias

This was assessed by examining the probability that the authors of the study omitted
some of the collected data when presenting the results. The following judgements were
based on a comparison of the measures described in the methods sexwhstidy and

the measures on which data was reported in the results section of the study. A judgment of

"l ow risko6 was given when total collected d
expected outcome measures waitisnotceggribr t ed; ' u
additional data was collected and not repor

some measures used in the study were not reported or when expected primary outcome

measures were not reported.
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4. Results

4.1 Study Selection

A total of 10 studiesinvolving sevenseparateocial skills interventions were
identifiedasmeeting the inclusion criteria. Using a comprehensive list of tethessearch
returned4,466results After adjusting for duplicate result3,277remained.Following the
screening ofitles and abstractfje remaining studies, a furth@252studies were excluded
as they clearly did not meet all inclusion criteria. The full text of the remaRtistudies
were examined in detail. A furth&b studies were excluded as they did not meet the
following criteria: they did noemploya manualised social skills group interventidhey
did not measure intervention effeétsm baseline to endpoint or tkample includd
participants under 17 years of agée remainindlO studies met all criteria and were

included in this review (see Figuig



Figure 1 Study selection PRISMA diagram
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h 4

Reports not retrieved
(n=T7) Not full text

Reports excluded:
Reason 1. Report not
published or translated in
English. (n =2).

Reason 2. Participants were
not all aged over 17 years
(n=10).

Reason 3. Did not follow a
man ualised group social
skills intervention (n = 16).

Reason 4. Did not
quanfitively measure
intervention outcome from
baseline to endpoint (n=2)

Out of thelOstudies irluded in this review,ife weredescribe asrandomsed

controlled trials (RCT)four adopted gre-test postest desigrand there was one quasi

experimental stud{seeTable?2). In the single study that ut#2d a quasexperimenal

design, the authors acknowledeoriginal intention to implement a RCT, however two

participants requested to be allocated to the control group which resulted in a non

randomized controlled trial (Turn@&@rown et al., 2008)Overall, ive studies comared the
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interventiongroupwith a control groupFourstudies conpared the intervention group o
delayed treatmemontrolgroup (Gantman et al., 2012; Laugeson et al., 2015, McVay et al.,
2016 Oswald et al., 200)8one study copared the intervention group ¢otreatments

usual (TAU)controlgroup (TurneiBrown et al, 2008) and one stud¢Ashman et al.,
2017)compare thesodal skills intervention group tanintervention control group (e.g.
social interaction groypwith no specific or exiicit social skills training but rather an
emphasis on allowing natursdcialinteractiors between participants.

4.3 Participants

For participantdemographic details s@@able2. Across thel0 studies there were a
total of 238 participants. Most participants were young male adults. Ages of participants
ranged from 1761 years with a mean age &.2 yearsAll participarts had been previously
diagnosed with ASD by a qualified professional. All studies utilised a validated 1Q test to
eliminate the possibility of intellectudisability. No study utilsed avalidatedclinician-
administered measur&s establish canorbid mantal healthdisordes. However,one study
did utilise selfreport questionnaire® examin& expressions of social anxietyeeMcVay
et al., 2016)

4.4Measures

There was considerable heterogeneity in the measures used for assessment across all
studies reviewed (see Talde No study reported the blinding of participants and personnel
or the blinding of outcome assessments. Questionnaire scales were the mgsiseide
primary outcome measure and were administered to participants asepeetfor to
individuals that were well known to the participants. The Social Responsiveness Scales
(SRS; Constantino 2005; SRS Constantino & Gruber, 2012) was the most Widesed
instruments across studies and was used as primary outcome measure in half of the studies
reviewed (Ashman et aP017;Gantman et al., 201Hartmanret al., 2019 augeson et
al., 2015;McVay et al., 2016) but only one study (Ashman et26l17) used thevalidated
adult version of the SRS (SRX Constantino & Gruber, 2012). Other modes of assessment
included tests of social cognition e.g. The Reading the Mind in Eyes test {Baham et
al., 2001) and observeated behavioural assessments thg Contextual Assessment of
Social Skills (CASS; Ratto, Turn@&rown, Rupp, Mesibov, & Penn, 2011). No study

utilised detailed interviews or observational diagnostic instruments as an outcome measure.
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Standardied and nosstandardsed clinicalscreeningnstruments for individuals
with ASD were used across studiesassess participant inclusiseé Table). Social
impairment within the autism spectrum (e $RS-2) and ASD symptom severity (e,g.
Autism Spectrum Quotient; Baron Cohen et al., 2001) Werpientlyused for a global
assessment of sociahpairment Other popular instruments measured more specific
impairmentssuch as empathy (e,gmpathy Quotient; Baron Cohen et al., 20@djisocal
cognition (e.g.The Hinting Task; Corcoran et a1995). Although limited, some
instruments were used to measure quality of life (8gcial and Emotional Loneliness
Scale for Adults; DiTommaso & Spinner, 1993), and mental health symptom seveyity (e
Beck Depression Inventory; Beck et al., 1996).
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Study

Participants Intervention/Control

Outcome measures

Results

Ashman et al.,
2017

Design

RCT

Gantman et
al., 2012

Design

RCT

Adults with ASD |- Structured social skills

Gender training group

Males n=13 C- Non-specific social
Females n=6 interaction group

Mean Age

Intervention

group = 36.1

years

Comparison

group = 31.78

years

Adults with ASD |- PEERSreatment for young
Gender adults

Males n=12 C- Delayed treatment group

Females n=5
Mean Age
Intervention
group = 19.9
years
Comparison
group = 20.9
years

- RME (BaronCohen et al., 2001)

- RMV (Rutherford et al, 2002)

- SRS2 (Constantino & Gruber, 2012)
- WFIRS'S (Weiss & Weiss, 2004)

- EQ (BarorCohen & Wheelwright,
2004).

- SELSA(DiTommaso & Spinner, 1993)
- SSI (Riggio, 1989).

- SRS (Constantino, 2005)

- SSRS (Gresham & Elliott 1990).

- QSQ (Adapted from Frankel et al.,
2010).

At post testing both the Treatment Group (TG) and the Intervention Control G
(ICG) demonstrated significant improvents on RME. Analysis of SRS
informant rated data indicated that participants demonstrated significantly
improved social responsiveness in both groups. There were no significant
differences found between the TG and the ICG.

At post testing the TG improved significantly over the Delayed Treatment Cor
(DTC) group insocial and emotional loneliness as measured by the SELSA.

Participants significantly improved their knowledge of social skills as measure
the TYASSK post treatment. Informant reports of TG social functioning showe
significant improvements for socia@sponsiveness as measured by the SRS Tc¢
score. The TG also significantly improved in social skills as measure by the S

and empathising as measured by the EQ.
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Study Participants Intervention/control Outcome measures Summary of findings
Hartmann Adults with ASD  I-Manualised DBT group - SRS2 (Constantino & Gruber, 2012) There were significant improvements reported on subscale
etal, Gender intervention - ERQ (Gross & John, 2003) the SRS in social communication, social interaction, social
2019 Males C-No control group - SPAI-23 (RobersoiNay et al., 2007) awareness amgbcial cognition. No significant changes were
n=4 - BPAQ (Buss & Perry, 1992) found measres of the ERQ, BPAQ, or SPRB.
Females
Design n=3
pp Mean Age
21 years
Hillier et Adults with ASD |- Aspiration group - IPR (Hudson, 1982). Participant scores on the modifie demonstrate significant
al., 2007 Gender intervention - AQ (BaronCohen, et al., 2001). improvements post treatment.
Males n=11 C- No control group - EQ (BaronCohen & Wheelwright,
Females n=2 2004)
Design Mean agel9
years

PP




Table 2 Continued

31

Study Participants Intervention/Control Outcome measures Summary of findings
Hillier et Adults with ASD |- Aspiration group - BDI-II (Beck et al., 1996) Participantdlemonstrated significant reductions in anxiety post treatm:
al., 2011 Gender intervention - IPR (Hudson, 1992) on the STAI Participants reported a significant reduction in depressio
Males n=42 C- No control group - STAI (Spielberger et al., 1983) post treatment on the Becks Depression Inverliory
Females n=7
Design Mean Age
pp 21 years
Laugeson Adults with ASD |- PEERSreatment - EQ (BaronCohen & At post testing, knowledge of social skills on TYASSK significantly
etal., Gender for young adults Wheelwright, 2004). increased in the TG. The TG demonstrated a significant increase in
2015 Males n=17 C- Delayed - SRS Constantino, 2005) monthly gettogethers on QSQ. Informant ks of social functioning
Females n=5 treatment group - SSRS (Gresham & Elliott,990). showed significant improvements in the TG over the DTC group for st
Mean Age - TYASSK (Laugeson & Frankel, responsiveness on SRS. Improvements were reported in the TG over
Design  Intervention group 2010). DTC group in overall social skills on SSRS. Folloyw analyses indicate
RCT = 21years - QSQ (Laugeson & Frankel, that treatment@ns were maintained for all outcome measures except

Comparison group

= 19.7 years

2010).

QSQ hosted gebgethers and the SSRS-Gperation subscale.
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Study Participants Intervention/Control Outcome measures Summary of findings
McVay Adults with ASD |- PEERSreatment -EQ (BaronCohen & At post testing, the TG demonstrated significant improvements over
ot al Gender group Wheelwright, 2004). DTC group inSocial Skills and Social Responsiveneaghe SSISRS,
2016 Males n= 47 -LSAS-SR (Fresco et al., 2001) SRS, Social skills knowledge on TYASSK, empathy on EQ, and Dire

Females n=9 C- Delayed -SELSA(DiTommaso & Spinner  Social Interaction on QS@A. The treatment grouplso demonstrated

Mean Age treatment group 1993) significant improvement in expressions of social anxiety on LSRS
Design  Intervention group = -SPIN (Connor et al., 2000).
RCT 20.9 -SRS (Constantino, 2005)

Comparison Group = -SSISRS (Gresham & Elliott,

19.5 2008),

-QSQ (Adapted from Frankel et al
2010).
Tumer  Adults with ASD |- SCIT treatment  -FEIT (Kerr & Nedle, 1993). At post testing, FEAT scores show that the TG significantly improvec
emotional perception over the Treatment as Usual (TAU) group. The

Brown et Gender group -TheHinting Task(Corcoranet a
al. 2008 9 " Hinting task score shows that the TG significantly improved in Theor

Males n=10 C-Treatment as 1995) Mind skills over the TAU group.

usual group

Females n=1 -SCSQ McGann et al., 1997).
Design

Mean Age -SSHA (Patterson et a., 2001).
QE

Intervention group
42.5 years

Comparison Group

28.8 years
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Table 2 Continued

Study Participants Intervention/Co Outcome measures Summary of findings
ntrol

Oswald etal.,,  Adults with ASD  |-ACCESS -ABAS-3 (Harrison & Oakland, At post testing, informant rated improvements on the ABASere
2018 treatment group 2015) significant in global adaptive functioning and seéétermination in the

Gender group ' TG when compared to DTC. Participants in the TG-sspbrted a

i i significantly higher belief in their ability to cepwith stress by seeking
Males n=31 C-Delayed ASR (Achenbach & Rescorla, social support at post treatment.
treatment group 2003)
Design Females n=13
RCT Vean -Seven Component Self
ean age Determination Skills Survey (Carte
Intervention group etal., 2013b)
=24.9 years
-CSES (Chesney et al., 2006

Comparison group

= 25.5 years
White et al., Adults with ASD PEERS -CASS (Ratto et al., 2011). Improvements were reported on Asking Questionssaabe, the Topic
2015 treatment group Changes suiscale, overall Involvement, overall Quality of Rapport

Gender = 24.9 years subscale, Gestures stdtale, Vocal Expressiveness sdale and the

Social Adaptation Index of CASS.

Males n=5
Design Mean age
PP 24.9 years

Key: Study deign: PRpre/posttest; RCFrandomised controlled trials; Qffiasi experimental:Intervention group; € ontrol groupOutcome measures: ABABAdaptive Behavior Assessment System
Adult Form, Third Edition; ASRASEBA Adult SelfReport; AQAutism SpectrunQuotient; BD}I-Beck Depression Inventory; BPAQ@he Buss and Perry Aggression Questionnaire; CE8&extual Assessment
of Social Skills; CSESCoping SeHEfficacy Scale; EQEmpathy Quotient; ERCEmotion Regulation Questionnaire; FEFRce Emotion Ideification Test; IPRIndex of Peer Relations; LSASR -Liebowitz Social
Anxiety ScaleSeltReport; QS®Quality of Socialization Questionnaire; RMEeading the Mind in Eyestest; RMRe adi ng t he Mi nd i-8ocial Goenmihication Skills Quissnkire; SBLSA Q
Social and Emotional Loneliness Scale for Adults; SPh® Social Phobia and Anxiety Inventory; SPEdcial Phobia Inventory; SRSocial Responsiveness Scale; SRSocial Responsiveness Scale 2nd edition;
SSISR-Social Skills Improvemerfsystem Rating Scales; SSbcial Skills Inventory; SSPAhe Social Skills Performance Assessment; SSB8al Skills Rating System; ST/StateTrait Anxiety Inventory;
TYASSK-Test of Young Adult Social Skills Knowledge; WFIFSSWeiss Functional Impairmefating Scale SelReport
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Table 3 Screening instruments

Study ASD Screening Instruments IQ Screening instrument

(cut off score)

Ashman et al., 2017 Clinical diagnosis not supported by assessment within s WAIS verbal (IQ070)
Full-scale IQ:Mean =109.0 (TG) 103.6 (ICG

Gantman et al., 201z Clinical diagnosis supported by the AQ KBIT-2 (1 Q O 70)
Full-scale 1Q: Mean =97 (TG) 109 (DTC)

Hartmann et al., 201' Clinical diagnosis supported by the ADQS WAISI I (1 Q O 80)
Full-scale IQMean = 99

Hillier et al., 2007 Clinical diagnosis supported by GADS WAIS (Cut off score not reported)
Full-scale 1Q: Mean = 109
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Study ASD Screening Instruments

IQ Screening instrument

(cut off score)

Hillier et al., 2011 Clinical diagnosis not supportéy

assessment within study

Laugeson et al., 2015 Clinical diagnosisupported by the AQ

McVay et al., 2016

Clinical diagnosis support by the ADO!

Turner Brown et al., 200¢ Clinical diagnosis support ihe ADOS

No standardisetQ administered. 1Q
scores were used for those with availab
IQ data.

Full-scale 1Q: Mean = 99

KBIT-2 (IQ >70)
Full-scale 1Q: Mean = 107 (TG) 102
(DTC)

KBIT-2 (1 Q O 70)
Verbalscale 1Q: Mean = 93 (TG) 91
(DTC)

WAIS (Cut off not reported)

Full-scale 1Q: Mean = 113 (TG) 111
(TAU)
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Table 3 Continued

Study ASD Screening Instruments IQ Screening instrument
(cut off score)

Oswald et al., 201¢ Clinical diagnosis supported by DS®Mchecklist and thaDOS-2 WAIS-I I (1 Q O 70)
Full-scale 1Q: Mean = 101 (TG) 103 (DT(

White et al., 2015 Clinical diagnosis supported by SRS KBIT -2 (Cut off score not reported)
Full-scale 1Q: Mean = 92

Key: ADOS/ADOS2-Autism Diagnostic Observation Schedule (Lord et al., 2000; 2012)AA3m Spectrum Quotient (Bare@ohen et al., 2001); DSM¥-Diagnostic and Statistical Manual 5th ed. (APA, 2013);
GADSGi | | am Asperger 6s Di s or-2kanfma8 Breflingelligerde Tedterand Edilod (Kaufman &KBufnfan 2005); SRS 2ndSmtial Responsiveness Scale (Constantino & Gruber,
2012); WAIS/WAISII- Wechsler Adult Intelligence Scale/ Wechsler Abbreviated Scale of Intelliggacend Edition (Wecker, 1997; Wechsler & Zhou 2011 )
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4 5Facilitators

Five of the10 studies which met the inclusi@niteria includedoneor moredodoral
level psychologiss to facilitate social skills grougge.g, Gantman et al2012;Hartmann et
al., 2019 Hillier et al., 2011; Laugeson et 22015; TurnetBrown et al, 2008) Five of the
studies usedne or moregyraduate or undergraduate psychology student research assistant
to either facilitate or assist in facilitating groy@artman et al 2012; Hillier et al., 2011,
Laugeson et gl2015; McVay et al] 2016; White et al., 2015Pnly oneinterventionwas
designed toequirea single group facilitatafan assistant psychologist), although sessions
were video recorded for the purpose of supervision diyctorate levetlinical psychologist
(Ashman et al., 2017).

There were also variations between pleesonnefacilitating the social skills groups
in the Aspirationgnterventionstudesand thePEERSnterventionstudies In two studies, a
clinical psychologist, a postoctoral psychology fellow ara number ofesearch assistants
(graduate or undergraduatgyphology students) facilitategtoups (Gantnraet al, 2012;
Laugeson et gl2015).In contrastpone studyutilisedtwo graduate student cliniciarie
facilitate groups, although thewere supervised biyvo clinical psychologisttrained in the
delivery of PEERSby the developer of the interventi@White et al, 2015).McVay and
colleague42016)trainedsix graduate students in a clinical psyclgyl@octoral program to
lead thegroups. Training and supenos wereprovided to the six students by the principle
investigatowho had gostgraduatéegree in clinical psychology and attended training to
become aertified PEERSnstructor. Likewise,n anearly trial ofthe Aspirationsprogram
groups were facilitatedylpersonneWwith graduate degrees and experiemcmanaging
social skillssupport groups (Hillier et al., 2007). In a latieal, groups were facilitated by
doctorallevel psychologista graduatstudentandundergraduatstudent (Hillier et al
20117).

4.6 Intervention

In total, six group social skillsnterventionsvereincluded in thigeview. All
interventionsveremanualsed, however theyliffered in terms ofstructure duration,

technique andcurriculum For more detailseeTable3.



38

4.7 Structure

Intervention group sizes variegrossstudies Group sizes were as few as five and
as large as 14 participants per grotfnile MGSSI typicallymake use oflidactic
instructionfrom a trained cliniciamo teach social skillée.g.Ashman et al., 201 Gantman
et al., 2012; Laugeson et al., 2015;\Ky et al., 2016; TurneBrown et al., 2008)pne
programemployed aroupdirectedapproach wherthe clinicianwas instructed tgimply
facilitate the sessiortsy keepng theparticipans on topic (Hillier et al, 2007, 2011).

4.8 Frequency andDuration

Social skills groups were arranged to meet weekly, however the length of each
session varied between intervention programs with durations ranging betw8én 50
minutes per session. Int@ntions ranged widely from 8 to 19 weeks with total treatment

time ranging from 8 to 28.5 hours.
4.9Techniques and Curriculum

Manualsed interventionsvere structured and included various techniques and
curriculunms which coveredseveralkopics(seeTable3). Commonly used techniques
included providingosychoeducationnteractive taskgole-play, sociaproblemsolving,
growp discussions and homewdsdsksto be completed between sessidvisre rovel
techniques included adopting a support group approach where the mezlieesdessian
(Hillier et al., 2007; 2011)video evaluationsonducted by group membemurnerBrown
et al., 2008)group activites using photograplidshman et aJ 2017) andhe facilitation of
concurrent parertaretaker groupshich aim toprovideparticipants social support and
monitoringoutside the confines die group settingGantman et al., 2012; Laugeson et al.,
2015;McVay et al., 2016White et al, 2015.

Curricdums variedto some degrelbetween MGSShwith each progranmcluding
unique topicsFor instancgthe Aspirations prograrourriculumheavily focused on
improvingsocial functioning anehcludedvocational and social skills topissich as
employment, independence and univerbigy (Hillier et al., 2007, 2011) The DBT group
intervention utilised irvivo exposure to address social and emotional competencies
(Hartmann et al., 2019%ocial functioring was morebroady addresseth thePEERS

interventionfor younga d u (Laugeson2017)whichincludedsocial relationship topics
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such aslectronic commnuicationwith others avoiding exploitationgconflict management

employment skillsand dating



Table 4 Intervention characteristics

40

Intervention

Duration

Training Techniques

Curriculum

Name:Social Skills
Intervention(/Ashman et al.,
2017)

Group size: 10

Name: Program for the
Education and Enrichment of
Relational Skills for young
adults (Laugesoat al,2017).
Group size: 810

AdaptedDialectical Behaviour
Therapy(Hartmann et al.,
2019)

60 minutes
group sessions
1x/weekly for 16

weeks

90 minutes
group sessions
1x/weekly for 14

weeks

90 minutes
group sessions
1x/weekly for 12
weeks

Techniques included psychoeducation, problem
solving, group activities, rolplay, group discussions

and homework.

Techniques included didactic lessons, Socratic
questioning, rolglay demonstrationsocialcognitive
strategies (e.g. social perception questioning,
perspective taking questions, & social problem solvir
behavioral rehearsal exercises, performancebtezq

homework and caretaker involvement.

Techniques includedidactic instructions, mindfulnes:
exerciss, handouts and worksheets based DBT anc
CBT approaches revised for ASD, imagined and in
Vivo exposure situations and use of videos

Topics included, defining social skills,
theories of ASD, emotial recognition
and responding, language and
communication, family, friendsps,

employment and dating.

Curriculum included topics on
conversation skills, electronic
communication, developing and
maintaining friendships, appropriate
humour peer entry and exit strategies,
managing teasing, feedback and peer
rejection, avoiding exploitation, managin
disagreementemploymentaind dating
Topics included emotion regulation,
anxiety feelings, coping strategies,

distraction skills, selsoothing skills, and
physical anger management skills
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Table 4 Continued
Intervention Duration Technique Curriculum
AspirationsSocial and 60 minutes Techniques included a group design directed by the gr Curriculum includedopics on social

VocationalSkills
Program (Hillier et al.,
2007; 2011).

Group size: &7

The Acquiring Career,
Coping, Executive
control, Social Skills

Program (Oswald et al.,

2018). Grougsize: 14

Social Cognition and
Interaction Training
(TurmerBrown et al.,
2008).

Group size: 8

1x/weekly for

8 weeks

90 minutes
1x/weekly for
19 weeks

50 minutes
1x/weekly for
18 weeks

members with théacilitatorsguiding the discussion and communication, relationships, social event,

ensuring participants remained on topic. Intervention

methods included group lead discussion and group

problem solving.

Techniques included psychoeducation, cognitive
restructuring, and behavioural activation: reviews of th
previous week topic and homework, presentation and

group discussion, rolplays, small groupctivities and

caretaker involvement

Techniques included concept instruction, group
discussion, response identification, rplay, skills
practice and homework.

independent living, independence and
university, employment, and conclusion anc

topic reviews.

Curriculum included four modules:
Introduction and Core Skills for Group Work
Stress and Anxiety Coping Skills, Self
Determination Skills and Adaptive and Soci.
Skills.

Curriculum focused on three phases which
included: enotions training, understanding

situations and social integration
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4.10 Risk of Bias Report

Five RCTsand one nommandomised control trial in this reviemereeligible for risk
of biasassessmerfseeTable5). Across studieselection bias was low risk except for one
guasi experimental triavhich hadmore than one participant request to be reallocated to the
control condition after randomisation had been completed (THBrwvn et al., 2008).
Randomisation was completed afti@seline assessments across all studies. One study used
a random number generatorallocate participant@shman et aJ 2017) three used a flip
of the coin method (Gantman et al., 2012; Laugenson et al., 2035 Mt al., 2016) and

two did not spedy the randomisation strategy.

The lack of blinding of outcome of participants, personnel and outcome assessors
was r at ed fiveastudidésapartifrenkirnedBimwn et al(2008)which was
deemed uncleain all of the studieseviewed key persanel were involved in the final
assessment of outcomes. |l ncompl ete data crit
et al, 2017; Gantman et al., 2012) out of the six studiesomplete data watue to
participant attritiorin one or both groups @onditions Across all six studies the most
common missing data were se#fports. No studies reported differences at baseline, and all
collected data appears to have been repoftigtabugh still at risk of detection bias,
Ashman et al., (2017) ar@antnanet al., (2015pppear to have the lowesterallrisk of
bias acrosthestudies reviewed.
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Induded Random Allocation Blinding of Blinding of Incomplete Selective Basline

studies sequence concealment  participants and outcome outcome chta reporting assessment
generation personnel asessnent

Ashman et al., 2017 Low risk Low risk High risk High risk Low risk Low risk Low risk

Gantman et al., 2012 Low risk Unclear High risk High risk Low risk Low risk Low risk

Laugeson et al., 201! Low risk Low risk High risk High risk High risk Low risk Low risk

McVay et al.,, 2016  Lowrisk Low risk High risk High risk High risk Low risk Low risk

Turner- Brown et a., Highrisk High risk Undearrisk High risk High risk Low risk Low risk

2008

Oswald et al., 2018 Low risk Low risk High risk High risk High risk Low risk Low risk
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4.11 Efficacy of Interventiors

Improvements varied across interventians there was considerable variability in
theoutcomemeasures usedhaking adirect comparisownf findings difficult. Additionally,
the technical approach atmpic focus of each manualised curriculum varfedher
limiting any possibility of alirect comparison of findingsetweerintervention studieg-or
thisreasonthe findings of each study will pualitatively describetased ortheir
respectiveeporedresults.

Four studies evaluatithe PEERSnterventionwithin clinical and community
settingsand all were found tbe effective inmproving social skillsin an adult ASD
population(Gantman et al., 2012; Laugeson et al., 2015; McVay 2@l16; White et al.,
2015) Threeof thesestudies reported improvementssiocial skills knowledge
improvements iroverall socialskills, increased empathfrequency of getogethers
improvements in ASD symptoms related to social responsivareesgedsocial anxiety
and reduced lonelineg&antman et al., 2012; Laugesdrak, 2015; McVay et al., 2016)
Only one study reported followp datawvhich suggestthe original gains were maintained

at 16week followup assessmenfsaugeson et al., 2015).

Dialectical behavioural therapy (DBT) and CBT informed group intervention was
adapted for improving emotional regulation and social communication in young adults with
ASD without ID (Hartmann et al., 2019At a group levekignificant improvementvere
found insocial communication anéhteraction social awareness (AWR) and social
cognition (COG) Individual results indicate that three group participants improved on
AWR, two improved on COG, one improved on social commuioigafive improved social
motivation, four improved on RRBthree improved on verbal aggression, one improved
levels of hostility. three participants improved suppression and two improved in

reappraisals.

A pilot randomised controlled trial b&shman and colleagues (2017) was the only
controlled intervention design whidompare a manualised structuresbcial skilk group
with a na-structuresocialinteractionintervention groupFindingsshow there were
improvements in social cognition anccgd function in both groupsrhere werano
significant differencebetween groupsdowever the structure of theocial skills

interventiongroupmay havampactedon adherencasthis group reportetigher
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attendancé€70% versus 55%)lhestructured social skills group alsgportedgreater
treatment satisfactionVhile results are preliminary, thssudy suggest more structured
approachwasthe participants preferred intervention

The SCIT intervention, which was developed to targeiasacognitive
improvements (TurneBrown et al., 2008) found that participants in the treatment group
demonstrated improvements in social cognition, empathy and emotional recognition.
Observetratedassessments gbcial functiordemonstratedo significant difference
between pre/podest analyses which suggested that social function was not impacted by
treatmentAlthough, social function was an additional assessment and was not the primary
focus of the interventionkeasibility for the intervention wasipported as attendance was at
92% and satisfaction reports were primarily positive.

The Aspirations programas the onlymanualisedapproach designed to be directed
by the group member§hegroupf a c i | iole was toguide groupdiscussions and
ensue participants remained on topicrosstwo studiesresearchersvaluatedhe effects
of the intervention ocore ASD symptoms, social functionirdgpression and anxiety
(Hillier et al., 2007; 2011). The Aspirations program was shown to significantly improve
selfreported symptoms of anxiety and depression (Hillier et al., 2ChBnges irASD
symptoms, empathy arscial functiorfailed to reachignificances(Hillier et al., 2007).
Analysis also included nestandardised assessments such as interviews, observations and
therapist notes which provides support for the feasibility of the intervefitier et al.,
2007)
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5. Discussion

The aim of tis reMew was to explore the evidenbase foMGSSIin an adultASD
without ID population Improvements wereeported ingeneralisegocialimpairments
associated with 8D (Ashman et al., 2017; Gantman et aD12;Hartmann et al., 2019;
Laugeson et al., 2018cVay et al., 2016);onversationaskills (White et al, 2015),
empathy(Gantman et al2012; Hillier et al, 2007 McVay et al., 2016White et al., 2015)
social cognitiofAshman et aJ 2017;Hartmann eal., 2019;TurnerBrown et al., 2008)ife
satisfactionfGantman et al2012)andcomorbid mental health symptorgidillier et al.,
2011; McVay et al 2016) Unfortunately, there were variations in the remit of each
intervention and no single outcome asare was used to assess change across all studies, thus

limiting any direct comparisons.

This review was unique in that the aim was on investigating the efficamy\of
manualised group interventions which target social impairments in adults with ASD. A
earlier review conducted by Spain and Blainey (2015) only iatftife group social skills
interventions for adults, and only four of them were manualised, leaving a great deal of
speculation about efficacy of a manualised approBleéfindings of this reviewwere largely
consistent wittthe findings fromearlierreviews For instance, aeview of group social skills
interventiondor adolescentsvhich included a number of MGSSllsoreported various
delivery formats with some combination ofldctic teaching and group discuss(bfiller et
al., 2014) Also in-line with the findingsof this review, ole-plays modellingandskills
rehearsawerealsospecifically identifiedascommonly usedechniqus across thgroup
social skillsliteraturefor youthsand adults with ASOiGates, et al., 201 Riller et al., 2014;
Spain & Blainey, 2015)orimprovingsocial competenciethis reviewfound thatmost
groupinterventionsaim formore extensivéamprovements irtore ASD symptoms, witanly

a smaller numbeof studies targetingore speific socialimpairments
5.1Clinical Implications and Recommendations

The current findingsuggesthere is somevidencedemonstrating efficacy for
MGSSiIfor improvingsocial competencieBoweverthere is currently a scarcity of research
supporting the use of MGSSI for adults with ASDerewasa lack of RCE within the
literature andh noticeable trend in the high risk of detection bias and performance bias across

studiesreviewed Thetwo studies. (Ashman et al., 201Gantmaret al., 202) appear to
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have the lowest risk of bias across all studies reviemelthey bothreport improvements in
social skillsover the time of the interventionlowever, Ashman et a2017) did nofind
improvements when compared to a fsmpecific social interaction group wihad frequent
social interactions butid not received structuresbcial skills sessia The authorslid
howeverreportless attritionrateswithin the structured training sessisaggesting there may

besome benefito more predictableterventions

When considering social model of development for ASEeg Michelle et al., 2021)
it could be thaexpeiencingfrequentpositivesocial interactionsnay be equally beneficial
on social developmenthen compared to MGSSUnfortunately, no other MGSSI stuétyr
this populatiorhasbeencompareé to an intervention control grouputure research may
provide further insight into any extra benefits MGSSI may lwaaeg other interventior.g.,
lower attrition ratesConsiderations for théeliveryandassessmemtf MGSSistill need
furtherinvestigation andliscussionFurther consideratioof participans characteristics,
contemporary theory, novedsearch methodologies aA8D specificoutcormesneed further
reflectionbeforeroutineclinical practisesand/or delivery within the communitsan be

recommended.

5.1.1Gender and Age

There isa considerablegendelimbalanceamongsthe current MGSSI literature
which provideslittle evidenceto suggest that MGSSI are suitafile bothmales and females
with ASD. Past studies have shown that males and feroafesften differ in the
presentations AASD symptomsand as a consequendbey may differ in treatment response
(see Chapter 1, Section 2.&emalswith ASD are more prone to internstig
symptomatoloy (Goldman 2013; Head, McGillivray& Stokes,2014;Mandy et al., 2012
and ofterexhibit differing social difficulties (Bargiela @l., 2016) To optimise treatment
responseif may be pragmatic for some intervention topics (e.g. avoiding exploitatidr®
delivered in gender specific conte¥thile there is some evidence to suggest that female and
maleASD patientdhave a similar response gooupsocial skills interventions (McVey et al.,
2017), future studies wouliknefitfrom including larger ferale samples and directly

investigaing differenceshetweergendesin resporseto distinctiveintervention components

It is alsoimportantto giveconsideréon to possibleintervention group ageonstraints

dependat on the aims and remit ahintervention programMost MGSSé tailored the
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contentfor young adults (125 years) and only two studiesviewed(e.g.Ashman et al.,
2017;TurnerBrown et al., 2008) included older participants inrtigerventiongrougs. It is
relatively uncleaif particularMGSSIcontentwould berelevantor effectivefor an older
ASD populationThe ageange and interventiadiopics mayneed to be considered by
clinicians Although difficulties remain in adulthood, as tineividual with ASD ages,
strategies begin to develop in order to manage symptansinghe severity of social

impairmentdo beless evident (Howlin, Moss, Savage, & Rutter, 2013).

It is possible that older ASD dlividuals wouldbenefitmore fromthesocial
interactons that group treatments providgposeo specificsocial skills traininglt may
also be important to consider content specific interventidrish may be more pertinent to
life situationswhich may arise later iadulthood For instane, adults with ASD have been
shown to be more likely to engage in inappropriate courting beha{®taises, Newton&
Kaur, 2007)thereforeteaching appropriate social and romantic functioning may have a
positiveimpacton those seeking more intimate relationshifigere isalsosome evidence for
the effectiveness of supported employment programs (Burke, Andersen, Bowen, Howard, &
Allen, 2010)which helpto teach targeted socmbcational skills which are important for
maintaining and progressing am occupationrHowever, manydults with ASD have no
access to specialistterventionsunless they are supported by IDaocomorbidmentalhealth

disorder and everthen,provisiors can be restricted aneffective (Tayor & Seltzer 2011)

5.1.2Methodologies

Over the yeargnethodologies have varied in terms of design and assessment. Many

of the early trials lack the use of a control group.(¢illier et al, 2007) andsomehave

utilized outcome measures which were not validated in an ASD popul&tsosuch these
measuresnay not accuratelgetectfunctional impairments related to ASD symptomology
(e.g, Ashman et aJ 2017) Additionally, there idlittle evidenceto suggesthatimprovements

go beyond the clinical setting afelv studiehave attempted to demonstrate ith@acton

real life social functioror life satisfaction and wellbein@nly one studyncluded in this
reviewreported followup datavhich suggestdthat reatment dectswere long lasting
(Laugeson et al., 2015)Vhile it is possible thahepractise of newly acquired social skills

post treatmentnay lead to further reductions@re ASD symptomever time, there is

limited evidencedo supporiong-termbenefit.
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It is alsocurrentlydifficult to establishf manualise@yroup interventionbave any
additionaltreatmenbenefits overalternativeapproacheée.g, manualisedlirective vsnon
manualsed self-directedinterventions) There was a singlgtudywhichincludeda control
intervention design and whibgins were reported in both groups, there were no significant
differences betweethem(Ashman et al., 2017)he authors did note that while efforts were
made to not provide explicit socigkills training in the control intervention group, thature
of a facilitated sociahteractiongroup itself may have contained components which were
conducve to social skills acquisitiotit is possible that a MGSSI approach redichited
addedbenefitfor the group membergceiving treatment

5.1.3Standardised and NonStandardised Clinical Instruments

On the whole resultacrosghe studiesinvestigatingMSSGI should be interpreted
with some level of cautiohere was a noticeablisk of detectio bias and performance
bias across all the studies reviewed. Unfortunatké/nature of interventiostudiescan
make avoidingothdetectionand performancbias very difficultasresearch participants and
personnehreusually deeplynvolved, making blinding methodsftendifficult or not a
possibility (Reichow et al., 2012Accurate assessmertan also belifficult to obtain as
access to wellalidated assessment instrumefotsan adultASD population are limited

Many MGSSilstudies haveelied onnon-ASD specific measure and many of th8D
specific measurererenot developed for an adult ASD population (Brugha et al., 26°5).
instancetheSRS (Constantino, 2005) was used to measure change in social impairments
relatedto ASD in a number of studiescluded in this reviewe.g, Gantman et al., 2012,
Laugeson et al., 2015, McVay et al., 2016), yetvkision of thenstrument was developed
as a screeningpol and wasot designedo measure change adultswith ASD. However,
there is an adult versiasf the scaldSRS2; Constantino & Gruber, 201@)hich was used in
two studes(Ashman et al., 203 Hartmann, et al., 20)®ut with it being a relatively short

scale the instrument may arguably have limited sensitivitgltange (Brugha et al., 2015).

It is also stillunclear how welMGSSI actually improve the symptoms related to the
diagnosticcriteria of ASD. Despite concerns about validity (Bishop & Seltzer, 2012; Brugha
et al., 2015), a number of studies used the B&¢nCohen et al., 2001), a low cost self
report ASD screening to@hich was usetb assess for symptom severity (Gantman et al.,
2012; Hilliar et al., 2007) and symptom improvements (Hilliar et al., 2GF@&EyMGSSI
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studies used well validated standaedi comprehensive diagnostic instruments such as the
Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2@a$sess symptom
severity(e.g.,McVay et al., 2016; TurneBrown et al., 2008and no study attempted to use
such arinstrument to assess sympt®ohange There has been someomisingresearch on
the sensitivity othange in ASD symptom severiiging the ADOSe.g, Shumway et al.,
2011) butthe potentialutility of this instrument as an outcome measweds further

investigation

There are similar limitatiagin assessing the mental health symptofresdults with
ASD. While lf-report instruments havel@eng-establishegractisein mental health research
(Uher et al., 2012)popular measures such as Berk Depression Inventory (BBI;, Beck et
al., 1996) were not designddr individualswith ASD. Thereforenormative scorearenot
basedon a population with ASDWhen considering theifficulties those with ASD have in
recoquisingand understanding emotions (Howlin & Moss, 2Qbb}aining reliable scores
may beproblematic A possible solutioomay beadoptingparallel seHreport and clinician
rated scales with matching content to facilitate the translation of a diagReviousstudies
suggest that seleport and cliniciasrated versions of the same instrument can each uniquely
contribute to the prediction of treatment outcomes amongst a-tygaical population (Rush
et al, 2006). While selrepors combined withclinician rated assessmemhay be a
promisingnotion, evidence for such an approach for an A&ipulation does not appear to
exist. Largescalestudieswould beneeded to establistorrelatingstandard threshold scores
between selfeport and cliniciasrated instruments order toprovide areliably expression

of symptom.
5.2 ResearchLimitations

This review has some potential limitations. For instance, screening of titles and
abstracts was largely carried out by one reviewer and the reviewnohlged studies which
were published in the English languageorder to investigate study homogenetmly
group interventions were included which eliminatedividually driven focused
interventionsvirtual reality training or wider ranging treatmemtith elements of social
skills training Additionally, the reviewes did not include unpublished reports or grey
literature. These noted limitatismay have led to not reporting studies whicHuded



51

meaningful evaluations @lutcome measures poteriially effectivesocial skillsintervention

components
5.3 Future Research Direction

There are éimited numberof validated instrumestwhich exist foradults with ASD
without ID. It is essential that future studies attempt to establish norn#s@iehresholds
for existingsocial skills and mental health measweskevelop and validate new instruments
that are sensitive to chandgefore efficacy can be established for MGS8iure studies
needto involve a range o¥alidated snsitiveinstruments which measuchangan ASD
symptomologywithin an adult populatiarRecently, here habeena strong argument that no
one instrument can be used solely to make a diagnosis of Appdl§aHeinrich &
Underwood, 2015) and it is likely that this argument exd@énaneasuring change in ASD
symptomsFuture studies should consider employing multiple methods of assessment.
Standardized diagnostic instruments (eAdPOS and the ADIR) combned withthird party
informant questionnairg®.g, SRS2 parent reportdr blinded third party observeated
assessment (e,ZASS)may provide a better representation of observed behavioural

progression.

ThecurrentMGSSI literature haalsoprovided litle evidenceo elucidatehe
interventioncomponentsvhich aremost effective antb whatextent thampactof newly
acquired social skillsnayhave on social functioning after ttreatmenends Future studies
shoud consider combining a component analysidglong-termfollow-up assessmesntit is
important toestablish if there are uniqu&erventioncomponents which related more to the
acquisitionand maintenancef specific social skillslt may be that some agponens are
moreeffective afproducing long lasting gainwhereas othamayonly produce shofterm

gains or no gains at all.

Lastly, future studies should consider evaluatinght@®SSIcontent based on the age
and gender of the targpbpulationTo optimise treatment responseme intervention topics
may be better delivered based on gender specific context. As males and females can often
differ in the expression of their ASD symptortisgy may also respond in different ways to
interventionsLikewise,future research should consider investigatirvepppropriateess of
specific contat in relation to agelt is important to understand if specific topics may be more
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relevantfor different age groupée.g, young adults with ASDnaybenefitmore from topics

which focus ortransitionsfrom adolescence into adulthgod

6. Conclusion

Social impairments can have a significant impact on life functioning during adulthood
for many individualsvith ASD. The studies identified in the present review highlight the
limited evidencebase for manualised group interventions which aims to improve social
impairment in adults with ASD. Thus far, only nine studies have investigated the efficacy of
MGSSI toreduce social impairment in and adult ASD without ID population. While the
current literature provides some preliminary support for intervention effectiveness, there is
only marginal evidence to suggest that improvements have ddstigg effect or impet on
guality of life. For most of the interventions included in this review, it is unclear to what
extent improvements can be translated into improvedhestig or social functioning in daily
life. More robust methodologies and improved instrumentssgssment are greatly needed
when moving forward with researchs the demands for social skills interventions grow, it is
likely that both specialist and napecialist professionals will be responsible for providing
social care in the community and MGS&dy provide the specific guidance needed for

effective intervention facilitation.
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Chapter 3. Study 1: Evaluation of CBSCTI-ASD

1. Introduction

This chapter providesformationaboutthefive participans who received
interventionand their response BSCTFASD. Case studiearevaluable recorslof the
clinical practicesindertakerby professionalandoffer descriptiveandclinical assessmest
of a givenintervention(Budgell, 2008) This case study aims povidea record of
noteworthyclinical interactionandassessultiple data source# case studynalysiscan
help toframethe future directiorof more rigorously designed clinicahd community
researchDetails provided in thease studies are based onlyfactual informationand
modestdescriptios of whatwasreportedn the case notedlo newdiagnosesvere provided
as part of thizasestudy andsuggestions regarding aopderlying mechanismsere
restrainedo thei n d i v prdsangatiod dormerly diagnosedymptom#disorders

2. Background

Social kehavious maycome naturally for typically developed individagyetthose
with ASD can struggle to have reliably successful social interag{ibantam, 2014)Social
competence is a multidimensional construct which typically involves social communication
and interaction, social cognition, social awareness, social knowledge and relationship
maintenance and management (Dodge, 1985; Goldman;, N888le, Grover, Hileb,
Cassano, & Fales, 20L(Bocial competence involves the ability to maintain a sense of
agency (self) and communion (others) as a part of social function (Goldman, 1998; Rubin &
RoseKrasnor, 1992). The term fsogenumberof o mpet en

studiesandthere have been a wide variety of definisgublished ¢eeTable6).
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Table 6 Workingdefinitions of social competeac

Authors

Definitions

Ford (1982)

Rubin & RoseKransnor (1992)

SemrudClikeman (2007)

Taylor & Asher (1984)

White (1959)

Yeates & Selman (1989)

ARnThe attainment of
specific social context, using appropriate
means and resulting in positive

developmental outcomes (p. 323)

AThe ability to achieve personal goals in
social interaction while simultaneously
maintaining positive relationshipsitiv

ot hers over time ai
285)

nSoci al competence
anothero6s perspect|
and to learn from past experience and ag
that learning to the evahanging social
| andscape. o0 (p. 1)

Aithe formulation al
goals that are appropriate and adaptive t
specific social situation and implementing
effective behavioural strategies for

achieving goals. (p. 57)

Afammr gani smés capaci

effectively with i/

i the devel op-cogntite
skills knowledge, including the capacity
from emotional control, to mediate
behavioural performance in specific
cortext, which in turn are judge by the sel
and others to be successful and thereby
increase the likelihood of positive

psychosoci al adj us
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A workable definition of social competence may be useful at the theoretical level, but
it provides little in terms of operationalising social competence. Approaches to understanding
social competence have been heavily reliant on the assessrmehtiofl sgacialn 6
interactions (Lim & Rogers, 2008). ReBeasnor (1997) identified four common approaches
used in psychologio gain a better understaing of social competence. First is the social
skills approach to social competence. This approach views sonigletencies as a desirable
set of skills (Gresham & Elligtii990) which are typically assessed using psychometric
measures (Gresham, Ellio§t Vance, 2011). Second is the peer status approach. This
approach adopts the idea that being populamandpted by others is an effective measure of
social competence (Dodge, 1985; McConnell & Oddf99). Typically, sociometric
assessments are used as they reflect the judgement of others during social interactions (e.qg.
Odom, Munson, Schertz, & Brown, 200 Third, competence is assessed by the quality of a
per sono6s r e,making and ledpingpfriendéhes).d his is a more challenging
assessment approach due to the difficulties identifying and operationalising the important
conceptual components friendships (Bagwell & Schmidt, 2011). Lastly, the functional
approach, where the focus is on identifying and measuring performance on context specific
social tasks. For instance, Most ow and coll e

identify emotions from photos and vignettes.

Over the years, several comprehensive models were developed to help conceptualise
the components of social competence and provide targets for intervention (for a more
comprehensive review see, Nangle et al., 201B{®). Influential models have focused on
contextand situatims peci ficity (e.g., Goldfried & D6ZL
cognitive social information processing (e@rick & Dodge, 1994), and the integration of
operationalised muHievel modés such as the T"Component Model (Cavel, 1990) and the
Prism Model (Ros&rasnor, 1997). However, the Prism Model appaarque in that it

pl aces i mportance on both the fiselfd (intrap

The PrismModel representsmaulti-level framework which separates skills
components from summary indicdhe Prism Model of social competence consists of three
levels: motivation and skills level, index level and theoretical level. The Prism model places

the theoretical level at titep of the model. The theoretical level is simply defined as an
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i ndi vidual 060s ef f ec tsiTheghewedical levehidestibessoaal i nt er ac
competence as a molar paradigm which cannot be reduced to a single index or behaviour. The
theoreti@l level is the most important in relation to conducting research as it takes the

perspective that social competence encompasses four major features, namely, transactional
interactions, context dependant behaviours, performance and goal achie{frRosent

Krasnor, 1997).

The central level consists of indices of social competence which reflect the quality of
interaction sequences, social sefficacy, social group status and relationships. Index level
elements are socially based as they are determinedythtansactional interactions (e.g.,
back and forth conversatignwith others. The index level consists of two domaiissifo
andfiother®. Thef alfo domain refers to the aspects of social competence by which priorities
of the person are central to agVing personal goals. Tliethers domain is central to
competencies involved during interpersonal interactions. Both domains are further divided
into contexts which reflect the situatigpecific nature of the indices (e.g., making friends).
Yeates and $man (1989) argue that in order to achieve the highest level of social
competence, an individual will need to integratefilafo and fi ther perspectives into a

collaborating strategy.

At the bottom of the Prism model is the motivation and skillsllexhich includes the
social, emotional and motivational factors which are related to social competence. Unlike the
social nature of the index level, this level contains components of social skills which
predominantly exist within the individual (e.gorversation skills). The motivation and skills
level is the most important to master as it provides the scaffolding for successful social
interaction, relationships, and group acceptance, which are factors located in the index level.
For individuals with ASDthis is likely the most critical level as impaired social skills may
affect the ability to competently perform at the index level. For example, some finding
suggest that difficulties in decision making, flexibility, and emotional regulation, can have a
profound impact on attempts to establish romantic relationships (Urbano, Hartmann, Deutsch,
Bondi Polychronopoulos, & Dorbin, 2013). Motivation is an equally important factor of the
skills level. Studies have shown that social motivatan be an importarfiactorfor
developing social skills both typically developed individuals and individuals with ASD
(Chevallier, Kohls, Troiani, Brodkin, & Schultz, 2012; Dubey, RogaHamilton, 2017;

Rabinet & Gordon1992). For those individuals lacking the sockills needed to
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proficiently navigate social interactions, the experience of social rejection is likely to impact
on factors related to social motivation (Mazurek & Kanne, 2010). A recent study (Neuhaus,
Webb, & Bernier, 2019) which included 2,079 childesrd adolescentsith ASD found that
dysregulation irseveral domains moderattte association betweesocial

motivationandsocial skilk.

Differences in motivation during adolescence relative to childhood and adulthood in
ASD populatios have also beemecently tested (Bos et al., 2020). Both typically devetbp
i ndividuals and ASD indouichotl gatbohkR pask Wwhn
nonsocial cues. Wine with past research, typically devetmfadolescents and young adults
demonstrad more false alarms for positive social cues then they did neutral social cues.
However, individuals with ASD demonstrated no changes in attention across age for social or
nonsocial cues. Findings suggest reduced motivation for the ASD group during late
adolescence and early adulthood. The findings further highlight the challenges experienced
by adolescents with autism transitioning to adulthood. However, some have recently argued
that there is a need to consider alternative explanations as unconventiolizgyncratic
behaviours may not truly represent ways in which autistic individuals express their social
interest(Jaswal & Akhtar, 2019; Kapp, Goldknopf, Brooks, Kofner, & Hossain, 20l
furtherunderstanding of unconventional or idiosyncrattaviours are gained or changes to

assessment measures are made, the debate on social motivation in ASD will likely continue.

Figure 2 The Social Competence Prism Model for ASD

Theoretical level deficits:
Social competence

Index level deficits: Theory 1

of Mind, social interaction,
social self-efficacy

Motivation & skills level
deficits: Emotional
recognition, executive
functioning, social
motivation
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Developedyy the researdr, adapted frorRoseKrasnor, 1997

Some researchers have theorised that there are three core social competence
constructs in whichifficulties manifest in ASD individuals: ToM, executive functioning and
emotional regulation (Solomon et al., 2004; Stitcher et al., 2@@)al cognitive
impairmentwould fall within the skills level and index level of the Prism model of social
competence (see Figu2e ImpairedToM effect the ability to understand the thoughts,
intentions and feelings of others (BafGohenLeslie, & Fith, 1985). The ability to
acknowledge that othersd thoughts and belief
of social competence and is the base for the index level. Individuals with ASD often have
great difficulty taking the perspective ohets and predicting their related behaveamnd
actions (Kimbi, 2014). Skills levénpairmentsvhich are related to ToM include the ability
to differentiate between fact and ficti@gcial etiquette (e.g., being polite) andn-taking in
aconversatia (Frith, 2009; Miller, 2009; Myles & Southwick, 2005).

Executive functioning is another common impairment which can be found within the
motivation and skills level of social competence. Definitions of executive function are based
on the distinction betweeautomatic and effortful processing. Effective automatic processing
provides an ability to respond to everyday situations, whereas effortful processing involves a
range of higheprder cognitive processes associated with functioning in the prefrontak cort
(PFC) and are required for adapting behaviours to novel and complex conditions (Happe,
Booth, Charlton, & Hugés, 2006). Many individuals with ASD have difficulty with a
number of executive functions such as impulse control, cognitive inflexibilitiglgmoblem
solving, poor planning and setionitoring (Happe, et al., 2006; Hill, 2004; Pennington &
Ozonoff, 1996). Since executive functioning requires the integration and processing of
information from both internal and external stimuli, the inabtlitguccessfully perform
these functions signifies a critical limitation in utilising the contextual cues which are

essential for appropriate social and emotional behaviblagpéet al, 2006).

An important social skill needed to have effecseeial interactions is the ability to
recognise and understand the emotions of others. Emabtemognition involves the
cognitive ability to differentiate the diverse number of affective expressions (facial, gestural
and verbal) in self and others, as well as having an understanding of thecsntzatual
meaning (Bauminger, 2002). Often indivads with ASD have the ability to distinguish
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between the basic emotional expressions such as happiness and anger (Capps, Yirmiya, &
Sigman, 1992; Loveland et al., 1997) but have difficulty recognising more complex emotions
such as surprise and sadness &tan, Blakemore, Chilvers, & Skuse, 2007; Jones et al.,
2011). The recognition of emotional expressionerlaps with ToM to the extent that

proficient emotion recognition requires the attributiomdlerstanding theental statef

others As emotionatecognition requires the ability to infer a mental state, there is an

obvious overlap with impairments of ToM (Stitcher et al., 2010).

The complex nature of empathgn lead t@dditionalchallengesvhich gobeyond
simple deficits irunderstandin@f othes mental and emotional state&ocial modes of
development havieegun teshed light ontantologicalfactors which may bring greater
understanding to theay reactions and responses influersoeial interactioa The double
empathy hypothesis states thgiically developed individuals can find it just@ficult
empathising withndividuals with ASDand that empathglifficulties arisefrom different
ways ofcommunication{Milton, 2012;C h o wn , Hu g h e srs 22208-arkypiaally Ro g e
developed individualsjrst impressios of ASD behaviourgan ofterbe perceiveaegativdy
or unfavourablyandthese negative first impressiomave beetinked to areduced
motivationto socially interac{Sasson et al., 201Alkhaldil et al., 201p

While the recent research suggests that individuals with &8Dbetterand more
comfortabé interactingwith ASD peergAlkhaldil et al., 2019)there idittl e evidence to
explain this occurrenc&uch resarchsuggestshatthere are distinatharacteristics and
mechanisms shared by individuals with ASD which help thaderstad the world and
connectwith otherssimilar to themselvesGreaterawarenessf social experiencemay help
researcheranderstandhe reasons fahe mutual misunderstandingdten experienced
between ASD and typically developed individualutual misunderstandings will continue
to be problematiandhindered by negative perceptgumnitil a greater awareness is achieved

within society

Individuals with ASDcanoften exhibit difficulties in their social skills knowledge
and performance which also frequently eiciegative judgments by others (Merrell &
Gimpel, 1998)Social skills are defined as the verbal and-werbal behaviours which are
necessary for effective social interactions (Rao, Beidel, & Murray, 20i8).the

appropriate education and skills training, individuals with ASD can learn to integrate
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meaningflly into the community (Wehman, 2006) and work competitively amongst their

peers (Gerhardt & Holmes, 2005; Hurlbutt & Chalmers, 2004 Wehman et al., 2014).

However, he specific mechanissmesponsible for changes in sodihaviour in an ASD
population areot fully understoodSocial skills interventions which have been shown to be

the most efficacioubavefollowedbehavioural and social learning principles. The key

elements of evidence based social skills interventigpisally include both behaviouraind

social learning techniques which have been regularly used for the teaching and reinforcement
of skills (Miller et al., 2014).

With the exception of a limited few (e,&pp, 2008; Hillier et al, 2012), the majority
of social skills interventionsreftet a oO0def i ci t mo d edrepopdarin ASD. D ¢
the field of clinical psychologgndview psychopathology as the result of distress or
dysfunctiosat t ri but ed t o mpairmentdnghni& falaadeRomans oc i al
2017).Deficit modelinterventionsaretypically more directiveand aimto improve
underlinng socialimpairmenta s opposed to a Osaegearatowarmsdel 6
empowermenand seldirected choicélLornec et al., 2017). Traditional social skills
interventionshavetypically adopted dehaviourabpproache.g, Applied Behavioural
Analysis or Cognitive Behavioural Therapy) within a clinical or educational setting (Rao et
al., 2008). However, sociakills interventions can differ in terms of content and assessment
depending on the individuals age and level of functioning (McMahon, Vismara, & Solomon,
2013; Rao et al., 2008).

Social skills nterventionsvhich includedirective instructions andehavoural
componentdiave thestrongesevidencebasefor adolescents and adults with ASKe(et al,
2018;Lornac et al., 2017). Social skills interventions which utilise a behavioural approach
attempt to target either specific or generalised skills defleiisexample, theEERS
programme (Laugeson & Frankel, 2010) is a comprehensive group treatment manual which
targes improvements in a generalised set of social skills which relate to social fungtion
Othershaveused validated assessment instrumerdgdrpatment to identify specific target

skills for participants and then incorporated these into treatment(Matekell et al., 2010)

The most commodeliveryapproachefor social skills interventions for individuals
with ASD can be broadly categceidin three ways: Adulinediated, peemediated and

adultandpeer mediated (Reichow & Volkmar, 2010). Adoiediated approaches are
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facilitated by a teacher or clinicigBrady, Maccarrone, Holloway, Gunning, & Pacia, 2020)
whereas peemediated approaels incorporate peer models or men{@bkang & Locke,
2018) Adult-andpeer mediated is simply a combination of these two approagtete

these approaches have a substantial evidease amongst children and adolescents with
ASD, their impact on adultarenot as wellestablished.

Delivery strategies and techniques vary between interventions, but many have
been found to be promising for the teaching of social sKilie. most effective techniques
used in group social skills interventmior adolescents have been reported to be corrective
and positive feedback, skills modelling, behavioural shaping, and scaffolding (Miller et al.,
2014).0Otherevidencebased interventions which have focus on behaviour changealsave
included: video moding and video feedback (Apple et al., 2005; Ozonoff & Miller, 1995;
Simpson et al., 2004), satfianagement skills (e.g., Morrison et al., 2001), behaviour
modelling (Laugeson et al., 2012), group discussions (MacKay, 808I7), script writing
(Krantz& McClannahan, 1993, 1998), social stories (Broderick et al., 2002; Thiemann &
Goldstein, 2004), skills rehearsal (Minihan et al., 2011), pivotal response training (Pierce &
Schreibman, 1995), rolelay activities(Tse et al., 2007), peer support (Whitelk, 2013)
and incentive systems (Mitchell et al., 2010)hernon-behaviourainterventionmethods
have also been identifiesich agnterpersonal therapy (Mishna & Muskat, 1998), art therapy
(Epp, 2008) and music therapy (Hillier et al., 2Q1®)weve the evidencédase foithese

interventiors arelimited.

Given that individuals with ASD often display difficulties with adaptive functioning,
cognitive flexibility and generalisation of skills (Brunsdon & Happé, 2&kahne et al.,
2011;Wilson et al., P14), individualised social skills training alone may not easily translate
to social functioning in realorld situations. Social skills groups for individuals with ASD
have been shown to have letegm positive effects on an individual's social develogmen
which can extend to reaforld social functioning (Karst et al., 2014; Laugeson eall5;
Mandelberg et al., 2014). A naturalistjoupsetting, where social interaction is encouraged
in a safe environmentill better promote appropriate social matetions outside the confines
of the clinical settingdBarry et al., 2003). This may be due to a number of factors in the
utility of groupinterventiors. One suchactor is that the facilitators of social skills groups are
given the opportunity to providastructions to group members on specific social skills,

which allows for immediate rehearsal and practice of skills between group members. The
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social skilk group setting alsprovidesan opportunity for facilitators tdeliverimmediage
reinforcement wh positive and corrective feedbadkusincreaingthe probability of the

skill being practiseavith corrections

In the past, social skills interventions have been a populaaragifiective
interventionmodality for some adultsvith ASD (Lornec etl., 2017). A great deal of support
is offered to children and adolescents with AgBtappropriategroup based social skills
interventions for adults with ASD are few (Roux et al., 2015). Despite a growing need,
gaining access to effective eviderz@sedyroup social skillsnterventionsvhich are
delivered in clinical and community settingsn be extremely difficufior many(Howlin,

2014; Taylor & Seltzer, 2011; Thompson, Bolte, Falkmer, & Girdler, 2018). In order to
increase access snipportand impove the lives of those adults which struggle due to their
social impairments, it is important to develop tailored emhprehensiveocial skills

interventions in the future.
2.1Research Aims&nd Objectives

Studyobjectivel: Develop a cognitive behawioal social competence intervention and create
the CBSCTIASD manual for use with young adults with ASD without ID.

Study objective 2: @ establish the feasibility afeliveringCBSCTFASD to young adults
with ASD without ID.

Quialitative aims: To explore young adults with ASD without ID and their parents experience
of receiving CBSCTIASD. To explore the CBT therapists experience of delivering CBSCTI
ASD.

Quantitative aims: To investigate the feasibility and potential effichGBSCTFASD.
2.2 ResearchQuestiors
Q1: Whatwere theexperiences aheyoung adultghatreceived CBSCTFASD?

Q2 What were the views and opinions of the parent whadhan activénvolvementin
CBSCTFASD
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Q3: What were the CBT therapigexperiences of delivering CBSCTASD to young adult
with ASD without ID.

2.3 Hypotheses
H1: Participants in the treatment group will find the intervention acceptable.

H2: As a result othe interventionthe participants will demonstrate a significendrease in
scores from preest to postest as measured by the Interaction Rating Scale Advanced
(IRSA; Anme et al., 2014) and the Multidimensional Social Competence Scale (MSCS;
Yager & Larocci, 2013).

3. Method

3.1 Design

A case study design which adegta pragmatic mixechethods approach was used to

evaluate the feasibility f CBSCASD. Quanti tative data were us
satisfaction and capture behavioural changes in social competence. There were three strands

of qualitative data dtection; semistructured interviews of participants wieceived

CBSCTFASD, semistructured interviews of parents involved in CBS@BD and a focus

group with the CBT therapists whielivered CBSCTASD. The aim was to explore

subjective experiences relating to participant satisfaction and the effectiveness of the

intervention.

Quastexperimental design: Quantitative analysis was used only to explore the
preliminary effects of CBSTU-ASD and was not intended to prove or validate the efficacy of
the intervention. As such, in chapter four only descriptive analyses and repeated measures
analysis were conducte@ihe independent variable was CBSEN3D, and the dependent
variables wereres from the Interaction Rating Scale Advanced (IRSA; Anme et al., 2014),
and the Multidimensional Social Competence Scale (MSCS; Yager & Larocci, 2013).
Analysis were preformed using the Statistical Package for Social Sciences (SPSS, v24.0).

Qualitativedata analysis: This case study had a qualitative, exploratory and
descriptive design. A qualitative inquiry using single person-stémctured interviews were
selected to explore the experiences of five young adults with ASD which received GBSCTI

ASD andtheir parents. Two parents which had an active involvement in the CBS®D |
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individual sessions were also interviewed and their views and opinions of CBXSDT |

were exploredA focus group was used to achieve a group discussion between the CBT
therapiss so they could express their opinions and experiences of CBSEIT delivery.

The interview was naturally a social experience which fostered a collaborative discussion

where the therapists could build upon their comments (Krueger & Casey, 2009).

Forstu¢ 1 an inductive or fAbottom upo appr oc¢
used to describe or understand the human experience, context or phenomenon (Polit & Beck,
2014). Boyatzis (1998) describes TA as bringing together the language of qualitative research
and quantitative research. TA is a useful and flexible method which has been used regularly
in recent cognitive behavioural intervention research to explore the experiences and views of
the therapists (van Rooij, Zinn, Schoenmakers, & Van de Mheen, 2ehdesusers
(Dittmann, & Jensen 2014; Stawarz, Preist, Tallon, Wiles, & Coyle, 2018) and parents of
service user§ShahnavazRutley, Larsson, & Dahllof, 2015). TA can be used to explore a
range of epistemologies and is a valid method for identifyindysing, organising,
describing, and reporting themes in qualitative research (Braun & Clarke Na®@éll,

Norris, White, & Moules, 2017).

3.2 Participants

3.2.1 Intervention group participant characteristics

Four maleparticipantsand one female pactpant witha diaghosis ofASD were
recruited to take part in thetervention (see Tabl@. Two parentsboth mothers,
volunteered to take part in the study with their adult child. The participants age range was
between 189 years with a mean age of 22.2 and standard deviation of 4.1. All participants
were classified as White British. Four of the participants reportesbdmd diagnosis of a
mental health disorder. Mood disorders were the most common with four participants
identifying a depre$ge disorder.Combined axiety anddepressive digderswere reported
in three participastand while only one participant repattao comorbid mental health
disorders, hself-identified social anxiety as an undiagnosed issue. Selective serotonin
reuptake inhibitors (Fluoxetine aisertraling were the only medications reportaad 3

doses remained stable over the course of tleeviention.
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Inclusion and exclusion criteria weiratially assessed during an initial telephone
interview (seéAppendixF). Screening was further carried out durthg intake assessment
interviewwhich took placeat the University of Salfordpproximaté/ two weeksafter the
telephone interviewinclusion criteriagor entering the interventiorequired participants to be
between the ages of I3 years and be proficient in the English language. Participants were
required to have had a past clinical diagis of ASD without ID from a reliable health
professional. Additionally, diagnosis had to be supported by -@eg®ift score 082 or
greater on the Autism Spectrum Quotient (Ba@whenet al.,2001) which was administered
during the intake interview. &pacity to provide informed consent was established through
clinical observations at the time of gaining consent in accordance with the British
Psychological Society (BPS) guidelines (Assessment of Capacity in Adults: Interim Guidance

for Psychologists, 1b).

Only participants that did not report a comorbid intellectual disability at the time of
the telephone interview were included in the study. Participants were excluded if they
reported the presence of a medical condition which may affect their abilitynjolete the
full study or a history of neurological injury such as. head trauma, seizure disorder (i.e.,
seizure within the precedirgix-monthperiod), stroke, prior neurosurgery, or were under the
care of a neurologist or neurosurgelm addition partiagpants were excluded if they reported
a primary (most severe) mental health disorder (e.g., panic disorder or OCD) or were
experiencing significant drug or alcohol intoxication at the timgneintakeinterview as

assessed by seléport or interviewer laservation
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Participant Age Gender Occupation or Co-morbid Diagnosis Psychotropic Medications 1Q AQ
Pseudonym Education Status scores  scores
Rick 22 Male University student Depressionanxiety, OCD, IBS Fluoxetine 122.00 41
20mg*
Clare 21 Female Unemployed Depression, anxiety, PTSD, None 107.00 41
hypermobile, Irene Rett
syndrome
Jim 21 Male University student Depression Fluoxetine 40mg* & 103.00 38
Sertraline 100mg*
Ken 29 Male Part time Depression, anxiety, dyspraxi: Sertraline 100mg* 91.00 38
employment
Alex 18 Male University student None None 124.00 32

Note: Taken once daily*; OCBbobsessive compulsive disorder; PTSposttraumatic stress disorder
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3.2.2 CBT therapist characteristics

There were two therapists whielsisted the researcher in the delivery of CBSCTI
ASD. Both were qualified as CBfherapists aged i n t h-graduate306s, wi th
educations. The pseudonyms Sandy and Alan were used to identify the therapist in the
current study. At the time of the study, Alan was working as a CBT Therapist in a busy
community clinic and primarily widked with individuals with common mental health
disordes. Alan had no prior experience of working with individuals with ASD. Sandy was
working in the volunteer sector as a CBT therapist, and had prior experience of working with
young adults with ASD.

3.3 Materials

3.3.1 Screening Instruments

Autism Spectrum Quotient (AQ; BaronCohen, Wheelwright, Skinner, Martin, &
Clubley, 2001)The AQ (BaronCohen, Wheelwright, Skinner, Martin, & Clubley, 2001)
instrument is a sekvaluation scale that measures stigitraits across five subscales: social
skills, attention shifting, attention to detail, communication and imagination. Participants
respond to statements such as dl prefer to d
definitely agree, slightly agredjghtly disagree, or definitely disagree as response options.
Responses marked on the scoring key are given one point and responses which are not
mar ked receive a score of zero. fnDefinitely
point, on the followng items: 1, 2, 4,5, 6, 7, 9, 12, 13, 16, 18, 19, 20, 21, 22, 23, 26, 33, 35,
39, 41, 42, 43, 45, 46. ADefinitely disagree
on the following items: 3, 8, 10, 11, 14, 15, 17, 24, 25, 27, 28, 29, 30, 34,33, 37, 38,
40, 44, 47, 48, 49, 50. To acquire a total score, the sum of all items are calculated to provide a
level of symptom severity. Higher scores represent more ASD related traits. Adolescents and
adults with ASD and typically developed parteips reported good internal consistency (.82)
and tedtretest reliability (.70) in a validation study (Bar@ohen et al., 2001). The AQ has
good discriminative validity and screening properties for ASD in clinical samples with a
minimumthreshold scoerangingbetween 262 have been found tsupport the presence of
ASD (WoodburySmith et al., 2005). This instrument was administered to participants with
ASD at baseline to support the sedported clinical diagnosis.
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Wide Range Intelligence Tes{WRIT; Glutting, Adams, & Sheslow, 2000Jhe
WRIT (Glutting, Adams, & Sheslow, 2000) is an individually administered test of ability
designed for use with individuals between the ages of 4 and 85 years. The WRIT can be
administered in less than 30 minutes andsisia of four subtests (Verbal Analogies,
Vocabulary, Matrices, and Diamonds). These subsets can be combined to form three 1Q
scores which include Verbal 1Q, Visual IQ and General 1IQs (M= 100, SD = 15). Scores
below 70 may indicate an intellectual disapiliCanivez, Konold, Collins, & Wilson, 2009)
and as such a cuff score of 70 was used in the current study. As noted in the technical
manual, the WRIT's standardisation dessgumered the variables of age, gender, race /
ethnicity, parent/individual eaation level and region of residence. The technical manual
provides reliability estimates (e.g., internal consistency andaetest reliability) for each of
the scales for the WRIT (Glutting et al., 2000). Internal consistency estimates (alpha
coefficierts) ranged from .76 to .97 across all age levels for the WRIT's subtests. Reliability
estimates were found to be higher for General 1Q with a range of .93 to .97efEsst
stability ranged from .70 for the Matrices subtest to 1.0 for Verbal Analogiddr@m .63
for Matrices to .90 for Verbal Analogies (uncorrected for attenuation). Convergent validity
and construct validity has also been reported to be high for the WRIT (Canivez, Konold,
Collins, & Wilson, 2009).

3.3.2 Feasibility Measures

Client Satisfaction Questionnaire(CSQ8; Larsen Attkisson, Hargreaves, &
Nguyen,1979) The CSQ@8 (Larsen Attkisson, Hargreaves, & NguyetQ79)is a field
standard measure of treatment satisfaction that has been widely employed to assess the
acceptabity of psychotherapy programs. This measure consists of 8 items rated between 1
(66quite dissatisfieddd) -reporekdsatisfachoowitar vy sati s
treatment programs. Initially item were drawn from a pool of 81 statements dedétop
address nine hypothesized aspects or component dimensions of satisfaction. Upon reviews by
panels of experts the pool of 81 items was reduced to 31. The remaining items were tested on
248 mental health clients and from these the final eight itemes sedected based on their
factor loadings. Predictive validity has been hypothesised and demonstrated by the presence
of higher satisfaction scores for service completers as compared-tomgheters. The
internal consistency of the CS&) as measured lopefficient alpha, ranges from .83 to .93,

with values of .86 and .87 being reported in the two largest st{Atissson & Greenfield
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1995). The CSEB is scored by calculating scores from individual items which produces a
range of 8 to 32. The higher ses indicating greater client satisfaction rates. Means, modes,
medians, and standard deviations involving a variety of approximately 8,000 clients have
been reported between 26.35 and 27.80Asesson & Greenfield, 2004). As no set @ft
scores haveeen distinguished for specific boundary levels of satisfaction, the current study

used a cubff score of 28 to represent high satisfaction rates.

Fidelity check lists.Fidelity check lists were developed by the researdeh item
on the checklistorresponded to the components being delivered within each session. A
yes/no response option was provided for each check list item based on the following: Yes (if
activity was performed and for the time allocated); No (if activity is not performed or not
within the time allocated). In additionbservationsvere notd if the programme format was

not adhered.

3.3.3 Social Competence Measures

Interaction Rating Scale AdvancedIRSA; Anme et al., 2014)The IRSA (Anme et
al., 2014)is a 92item instrumentesigned as a brief but comprehensive observation measure
that assesses basic social competence for individuals over the age of 15. Social competence is
examined through fiveninute observations of a social interaction. The advantage of the
IRSA is that ewluations of interactions can be completed in a short period within a
naturalistic environment. The | RSA has demon
moderately high correlation (r = 0.58) betwe
evaluaion. The IRSA includes a behavioural score and six subscales scores that combined
provide an i mpcesasiroh, écderpréssel ity, o fisen
Aresponsiveness, 0 and Aregul ationand Two di ff
impression. For the behaviour variable, items are assessed in terms of the presence of a
behaviour (0 = no, 1 = yes), and the sum of all subscale items provides the overall score. The
total score can range from 0 to @hme et al., 2014)As for theimpression, each observed

behaviourisratedonafiygoi nt scale where 1 is Anot evi de
evident, 0 3 is fAneutral,o 4 is fAevident, 0 an
follows: the evaluator completesthechledkst , f ocusing on the part.i

expressing his/her own feelings to the partner). A second observer provides a separate
impression score for each observed behaviour. Higher scores represent greater levels of social

competence. While ¢hauthors of this measure have already started to employ the IRSA for
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assessinghildrenwith ASD with ID, no normative scores fadultsASD without ID have

been reported.

Multidimensional Social Competence Scal@MSCS; Yager & Larocci, 2013 he
MSCS ({rager & Larocci, 2013js a measure administered to primary caregivers or as-a self
report. The scale includes 77 items rated on
never trueo) to 5 (fAivery true thathighéretorast al wa
reflected higher levels of social competence. Internal consistency has been supported with
coefficient alpha reliabilities for domain, subscale, and total scores being reported above
0.84. Convergent validity has been reported with ficanit large correlation being reported
between the MSCS total score and the SRS (Constantino & Gruber, 2005) in a total sample of
typically developed and ASD demp«aGODhantd ed a c
in the ASD s axmB7pe0.00k). Mean scOres0r8the MSCS were compared
for the individually matched ASD and typically developed populations ugigsjs.
Significant group differences were found for all MSCS domains, subscaldotal scores
with higher levels of social competence reported in a typically developed population
compared with an ASD population. The mean score for an ASD population has been reported
for total MSCS scores at 216.23 with a standard deviation 8 3Blean scores found in a

typically developed population were reported at 317.31 with a standard deviation of 30.06.

3.3.4CBSCTI-ASD Manual

CBSCTFASD is a manuabased prograr(seefull description inAppendix K)which
is deliveredoversix weeks (1%ourg throughtwo therapymodalities: individual therapy
(CBT sessions), and group therapy (social sgiitaup. Individual and groupessions were
deliveredeach.Individual sessiositook place48 hoursprior tothedelivery ofgroup
sessionsindividual therapy sessions were approximately 30 minutes in length, with the
optional inclusion of parents toward the end of each session for approximately 10 minutes.
The group therapy sessions each lasted approximatelyduswith a 10-minutebreak
Commoninterventiontechniqueemployedncluded behaviour modelling, roleplay

problemsolvingand psychoeducation.

CBSCTFASD psychoeducation curriculum includes only the operational definitions
of social skills (verbal and newverbal)found in the literaturgvith an evidencdaseThe

curriculum combines a number of rearbal and verbal communication skills which have
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been shown to increase the chances of successfully starting and maintaining a conversation.
Psychoeducation lessonsveo six social interaction topics which include: starting a
conversation and exchanging information, making a request, active listening, sharing a

conversation, entering a conversatetgood sportsmanship.
34 Intervention development

The development of CBSC-ASD is outlined using the logag¢model for program
development (Savaya & Waysman, 2005) which acts to communicate and support the actions
that where required to achieve the intervention objectivedHgae= 3). The process of the
logical model development consisted of four segeputs, activities, outputs and outcomes.

The first stage was exploratory with the objective of assessing existing data sources and
collecting input through consultations witie ASD community. At this stage the main
objectives wereo: identify and define specific evidenbtased strategies, techniques, and
topics adapted for ASBnd tocollect project feedback frothe ASD community



Figure 3 Logical model for program development
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3.4.1 Autism Community Involvement

OnDecembeB™, 2017 the Autism@Manchester expert by experieteeringgroup
were consultedn the design and appropriateness of the research pidjece were
approximatelyl8 membersn attendancancluding the Chairperson of the grodphe
members of the group includediirectorof alocal autismcharity,anexpertin ASD, adult
groupmembersvith ASD andseveralkaregivergo individualswith ASD. At this meeting a
30-minute presentation was delivered covering the research project and an outline of the
intervention manuabpics Followingthe presentationthe groupdiscussedhe
rationaldjustificationfor why thestudywas importantthefeasibility of theresearh
methodologes the interventiorandtherecruitmentorocessThe researcher took notes
during the discussioandcollectedrecommendationfom severalgroupmembergsee

appendix M for impact statement)

The group were also provided with a copytteg PIS and consent fori@negroup
membeffelt thatsensory issuewhich may arise during assessmeaéded to benoreclearly
stated witin the PIS Minor amendments to the wording in the PIS were made to ensure it
was very clear that the assessment afégctsensory issues arlde studywould stop if any
discomfort or distress was experienced by particip@uice on the languagesed in the
PISaroundASD was mixed e.g., some preferred AutiSpectrumCondition, while othess
felt that Autism Spectrum Borderwasamoreaccuratedescriptor As there was naolear
consensusn terminologythe original languagesed to describe participam&s not
changedRecently, bespractiseguidelines were published by the B2921)which
discusssthe use ofdérminologywhen working with people with ASCsimilar to the
feedback from thdanchester expert by experiergr@up, hetre still appearsd be mixel
viewsandno universally acceptelnguage for this populatiang.,BPSGuidanceor

working with autisnstates:

fiTerminologyis widely debated in the autism field. There is no single universal way
for practitionersto describe autism, apart from reference to the diagnostic criteria.
Commonly used terms includetism, autism spectrum disorder and autism spectrum
condition. Some autistic people objecbte i ng ref erred to as o6di sor
a different way of being, while others feel thatism seriously challenges théires and
wish to retain the ternm &do @ mirffoesbide, #utesmt hat t

is a core part of their 1 dentity and they se
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autismé. Other i ndi vi du altogheivderdity prefer theotdrm s ee a u
Owi t ho@rRSt2024 p9.)

Intervention bpics preselected by the researcher vaégediscussed with thgroup
The aim was t@nsureopicswithin the intervention manual were viewedagepropriate and
relevant to youngdultswith ASD transitionng into adulthoodNo objectionsvere raisedor
the inclusionof thechosersocial skillstopics howeverseveral adults with ASD shared their
positive and negativexperiencs of receivingbothstandardCBT treatment andASD
specificCBT treatmers. Thesegroup members were provided with a feedback form asking
guestionsabout receiving CBT interventisitbased ortheirknowledge and personal
experiene. Severamembers othe groupresponded anckturned their formso the
researchetUnfortunately, none of the group members had experience of receiving CBT for
socialskills developmentAll responses werdiscussed witim the research team afhgther
consideredluring the intervemn manual development stagsse AppendiN for table of

responses)

3.4.2 Autism Related Adaptations

Past reviews have suggested thhenadapted, Cognitive Behavioural Therapy
(CBT), can be efficacious in reducing mental health problems and improving challenging
behaviours in an ASD population (e.g. Weston, Hodgekins, & Langdon, 2016). The Five
Areas CBT model (Williams, 2001a) formulatiaras adapted to fit within the remit of the
CBSCTFASD multi-modal programme (i.e. focus on ASD related proble®isce
individuals with ASD have often been described as visual learners (Rao, & Gagie, 2006;
Scattone & Mong, 2013)hanges to the model ilucled providing a visual representation of
issues related to social impairment (see Figdr&he pie chart provides a visual
representation which should, theoretically, be more helpful for fostering greater

comprehension between clients with ASD andrttierapist.
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Figure 4 Pie chart of socialmpairmentdeveloped by the researcher
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In addition, the length of each session was adapted to be only 30 minutes, include
structured worksheets (see Appendix K) &mdted to six weekly sessions. Generally, brief
and intensive CBT interventions have been modified for those with ASD by reducing the
number of sessions/the time period over which the sessions are delivered, include visual aids
and provided structured wksheets (Ost and Ollendick 2017; Scattone & Mong, 20t3).
addition, a guidance protocol for communicating with adults with ASD was devdimpts:
CBT therapistgsee Appendix G)The guidance protocol for communication was developed
in-part based oresponses collected off 6f December 2017 during the meeting with the
Autism@Manchester expert by experience advisory grAdgitional considerationsere
taken fromexisting ecommendations frorie followingrecognised national guidance
documens:theAdvocat ebs Gateway (2016) tool kit for
West Midlands Police Federation (n.d.) interview guidance notes for people with ASD and

the National Autistic Society (2017) guidance for recruiting an autistic employee.

To help enste the appropriateness and utility of the CBSBED intervention
manual, improvements were also made to the CBSXSD trainingactivitiesthat were
delivered to the CBT therapists involved in the study. During the CB®GD training the
therapists werasked to provide feedback on the delivery and formulation of the intervention
manual Discussions anceedback wreprovidedby the therapists following each of the 10
training sessions. The therapists highlighted issues with some of the language lised in t
sessions and suggested a more simplified delivery formulatithe ABC assessment model
(see AppendiM). A number of the questions were adapted to focus on thoughts instead of
feelings and some language was simplified to make the task instructions clearer. It was also

agreed that in order to scaffold skills development through specific example® possitd
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modelling of social skills should be combined to run alongside psychoeducation lessons. All

changedo improve the original manual were made before the start of the intervention.
3.5 Procedure

3.5.1 Participant Recruitment and Screening

Ethical approviewas granted before participant recruitment (see AppdadiXo
developinterest in participation in the studgcruitment materials were provided to ASD
groups in the North West of England. The University of Salford, University of Manchester,
Axia-ASD, SalfordAutismcharity group Greater Manchester Autism Consortium and the
National Autism Society (NAS) were primary collaborators in the recruitment process. There
were a total of nine respondents that met the initial phone screening criteria. Tws parent
made opening contact with the researcher to express interest on behalf of the potential
participans. The other seven respondents wereisfdrred and made directneail contact
with the researcher.

All respondents were contacted to arrange a telephwaeting within two days of
their initial email. During the telephone meetings, the researcher followed an interview script
which focused on a number of screening questions (see Apdendespite meeting the
initial inclusion criteria, one responderdactwo telephoneonversations with the researcher
before deciding not to participate. Operticipantfailed to attend the intake interview and
did not respond to emails until after the close of intake. One respondent had scheduling
conflicts with employrent which resulted in héneligibility . Anotherrespondent was
excluded due ttogisticalproblemsof attendingwice a week for the intervention sessions.
Individualswiower e excluded based on a failure to m
offeredan optional referral to Salford Autism and the Together Trust, North West. Salford
Autism provide social support for individuals with ASD and offer an open contactdine 2
hours, 7 days a week, including all holidays. Together Trust is a charity that offers care,
support and special education to children, adults and families with ASD. Their services are
based in the North West of England and they accept referrals. Nodesp@hose to accept
the referral offer. The final five participants that met the initial inclusion criteria volunteered

to take part in the study.



s

The fiverespondentthat declared interest in participation in the study and met initial
inclusion critera were sent an invitation letter and an information sheet via email. The
information sheet outlined the purpose of t
and the ethical rights of participation in resegs#e Appendik). Intake interviewsvere
held with the researcher in the Allerton Building on the University of Salford campus. The
information sheet was handed out again in person during the intake interview. Participants
were told by the researcher that they had a minimum of 24 hourasimeowhether they
wished to take part in the study following the intake interview. The researcher gained consent
following a guidance protocol for obtaining informed consent of someone with ASD (see
AppendixG). Participants were ensured in the inforroatsheet and also the consent form
that they had the right to withdraw at any time and that all data that they have given up until
the point of withdrawal will be used in analysis and will be securely stored for a minimum of
five years. Before screeningsassment commenced participants were again provided the
opportunity to ask any questions and/or request further details of the study. Once all
guestions had been addressed to the satisfaction of each participant, the researcher then began

the screening asssment.

The screening assessment began by conducting a medical history interview on general
and specific health issues (e.g., current ASD diagnosis, other diagnoses, physical health and
medication use). To screen tte presence ASD, the AQ was administered tsupport
participantlinical diagnosis of ASD. The AQ isammmonly usedelfreportscreening
instrumentwhich only took the participants approximately3® minutes to complet®ueto
minor visual impairment,ree participant requested that the redearadministering the
assessment assist with reading the questions and recording responses. Before marking the
answer on the questionnaire, the researcher repeated the answer back to the participant in an
attempt to ensure that the correct Likert respapg®n was chosen. All other individuals
assessed answered the questionnaire independently. Partisithami®t the inclusion

criteria were required to score ab@®@&on the AQ.

The Wide Range Intelligence Test (WRIT; Glutting, Adams, & Sheslow, 2000) was
administered to establish an IQ score. The WRIT required the participants to answer
guestions based on verbal and visual 1Q. The WRIT manual was adhered to by the researcher
and the test took approximately-30 minutes for participants to complete. Aremall 1Q

score equal to or above 70 was the threshold score to eliminate the presence of a comorbid
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ID. Verbal and visual 1Q were measured and no participant with ASD scored below an 80 on
combined verbal and visual 1Q, nor did any participant score beho80 on verbal 1Q. It
must be noted that one participant scored a 69 on visual 1Q but verbal IQ was within the

normal range and when verbal and visual IQ were combined, the overall score exceeded 80.

3.5.2 ResearchAssistantRecruitment

To complete thistudy a total of six volunteer research assistants were recruited from
the University of Salford. Volunteer research assistant positions were advertised to
undergraduate and postgraduate psychology students. Recruitment for the research assistant
positionsbegan immediately upon ethical approval. Psychology program leaders were
approached and asked to recommend suitable candidateohalkedriteria of each role.

With the permission of psychology program leaders, students were also directly approached
by the researcher in lecture and seminar settings. All recommendations from psychology
program leaders were considered. However, recruitment was aimed at individuals who had
studied to a minimum of"@year undergraduate level, demonstrated a high level of
engagement on the course (e.g., high registered attendance) and had some knowledge of
ASD.

Four research assistants were recruited to help facilitate the social interaction tasks.
Each of the research assistants were required to devote approximatélgumiof
assistance over two days of assessments. As the task was developed to asstgga first
interaction (interaction with a person they did not know) the research assistants were required
to participate in only the prest condition or either theopttest condition. The role of the
research assistant was to participate in two social interaction tasks during the assessments.
Two research assistants were recruited to complete obsatedrassessment following the
IRSA manual. Researchassistantsiewed a total of 10 video recordings (pre/post; 5/5) of a
five-minute dyad interaction task. Both research assistants were blind to the condition
(pre/post)f the test. Ratingwere compared and disagreements were discussed until 100%

agreement was e$tisshed.

3.5.3CBT Therapist Recruitment

Only gpplicants that had experience of working with individuals with ASD or that had
worked in a clinical setting wernsideredTwo research assistants (one male and one

female) recruited to help deliver the muitodal CBSCTHASD interventionDue to budget
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constraintgi.e., no funding was providefbr this PhD project)the CBT therapists who took

part in this study were volunteers and received no financial compensation for their
participation. The CBT therapssrecruited for this study had previous experience as research
assistants, but only one had experience of working with an ASD without ID adult population.
However, both therapists reported to have had success of working with individuals with

social anxigf, a condition which is often comorbid to ASD.

3.5.4 CBT Therapist Training

The two CBT therapists vardelivered CBSCTIASD were provided with a copy of
the intervention manual arséverakraining workshops advance of deliveryTraining was
conducted on a weekly basis and workshops were approximately an hour long. Training
workshops were broken down into two phases of delivery: individual CBT session delivery
and groupherapy deliveryThe first phase of training included tar@orkshop sessions
which focused solely on the delivery of individual CBT sessions. These training session
workshops included an overview of the five areas CBT modletplay, mock formulatios,
and a final session focusimgmmunicationThere were s@&n training session workshops

which focused on delivering of group sessions and adhering to the CBSIDIinanual.
Workshops 1-3

Training sessioswere delivered using PowerPoint presentations and supplementary
materias from theCBSCTFASD manual. The fist session provided an overview of the Five
Areas CBT model and formulatioBoth CBT herapists werprovidedresearch literature on
the Five Areas Model, reviesddiagrams of the model aneereprovided examples of the
possible utility of the model. Ithe second session, the CBT therapists were provided with a
hypothetical case study and were asked to formulate treatment using the Five Areas Model.
This task was followed by a group discussion on the possible strengths and limitations of the
model and bw challenges may be addressed (¢imge limited sessions). In the third and
final session the focus was on effective communicafibis session included providing
psychoeducation on being aware of some ASD features which may be misinterpreted by the
therapist (e.g., a lack of eye contact does not always suggest avoidance), along with
addressingnow to adaptommunicatiortowards individuals with AS[fe.g., avoid the use of
nortliteral terms and metaphonghich are commonly used in CBT therapy)
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Workshops 410

Each of the training workshops for the group social skills sessions were delivered
using PowerPoint presentations and practical skills activities such as behavioural skills
modelling. Training wdkshop 4 was an introduction session to the CBS&ESD
intervention manual. The topic focus of workshop 4 covered: intervention preparation, how to
follow and use the CBSCIASD intervention manual (e.g., understanding ri@ualkey)
and a brief overviewfdhe curriculum, strategies and techniques covered in the CBSCTI
ASD manual. The subsequent two workshops (5 and 6) aimed to provide a comprehensive
review of the phases and content of each group therapy session according to the intervention
manual. Thedcus of workshops-I0 were to provide training on key strategies (e.g.,
problem solving) and techniques (e.g., providing didactic instruction) used in the intervention
manual. The final workshop involved a summary of training and a group discussiongo Voi
concerns and ask any questions. In total, the CBT therapists completed approximately 10

hours of training before the commencement of the intervention.

3.5.5 Sociallnteraction Task

As part of participation in this study, and for the purpose sféssnent, the
participants were asked to complete two brief,-fii@ute social interaction tasks. The social
interaction tasks were administered in an observation suite at the University of Salford
campus. One of the tasks was video recorded for the grigfmbserverated assessments.
This task was developed specifically for use with the IRSA obseated assessment
instrument manual. Participants waskedo start a conversation while playing a classic

game of Tumble Towem(ich issimilar tothe gane Jenga).

Tumble Tower consists of 54 precistorafted hard wooehblocks (see FigurB).
Players take turns removing one block at a time from the tatvieh is followed byplacing
that block on the top of the tower. Before participants begagaime, the researcher
provided detailed instructions on how to set up the tower and play the game. During this task
the participants had five minutes to play the game and converse. If the game ended (the tower
falls) before the five minutes were over, papants were instructed to simply reset the
blocks and play again until the remaining time expired. The researcher provided instructions
on when to begin and end the task ovlEualspeakefrom the control room of the
observation su#t The social inter@ion during the task was video recorded with four video

cameras and timing for each video were predefined and automatically stopped recording after
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a fiveeminute duration. All video recordings were stored on a secure password encrypted

computer.

Figure 5 Image oftumble tower gamasedduring observer rated assessment
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3.56 Parent Participation

Parents/Caretakers were invited to attend the individual CBT sessions but only two
parents volunteered to take part in the study. The parents mitirezlend of each individual
session and were asked to plagsupportive roleof social coah (e.g., encourage homework
completion or help towards achieving predefined SMART goals). Parents were also asked to
complete the Multidimensional Social Competence Scale questionnaire (MSCS: Yager &

Larocci, 2013) as a thirdarty assessment.

3.5.7 Setting

The University of Salforddéds psychology de
conducting the intervention and all assessments. The therapy room which was used to

facilitate the intervention was a large open space equipped with a white board, a computer
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and a projector screen. In the middle of the room eight chairs formed a circle in which the
whole group joined. This area of the room did not change over the course of the intervention
and was used to facilitate group discussions and psychoeducatiooh lcogaer of the room
chairs were strategically placed so they could be easily accessed feobtegkup

activities. The breakut areas of the room were changed weekly in order to adapt to the

needs of a task or group activity.

The observation suiteas used to conduct all assessments. The suite was complete
with a comfortable testing laboratory and a control room with medtording video from
controllable cameras and a microphone to communicate with participants in the testing lab
from the controloom. The control room also included a emay mirror for observation
based investigations in the testing laboratory. The testing lab was furnished with a soft
armchair a couch and a small table with four chairs. The suite was secured with a
combination dor lock and the testing lab and the control room required an electronic key for

entry.
3.6 Data Collectionand Analysis

3.6.1 Participant Semi-Structured Interviews

All interviews were recorded using an Olympus \853 digital recorder deoe.
Semistrudured interviews were transcribed by the researcher using intelligent verbatim and
the analysis process involved typical strategies such as coding, categorising chunks of data
and making sense of the essential meanings of the phenomenon (Berna@&0&8)alThe
transcripts were analysed using thematic analysis. The stages of the analysis involved
familiarisation of the data, initial code generations, searching for themes, reviewing themes,
defining and naming themes, and generating the final reportr{iBratiark 2006). An
inductive approach to thematic analysis aimed to keep emerging themes grounded to the
original data and to help reduce the influen
preconceptions.

Coding and analysis were conducted prinyasih a semtic level. The study adopted
a pragmatic mixed methods approach as the aim of the research was to capture lived
experiences. Appose to adopting ppssitivism or constructivism in two different
ontological and epistemological camps, pragmatskithe researcher to focus on the two
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different approaches to inquiry (Morgan, 2014b). The foundations behind pragmatist

epi stemology is that knowledge is al ways bas
perceptions of the world are shaped by social egpees (Kaushik & Walsh, 2019).

Pragmatist epistemology views knowledge as constructed with a purpose to better manage
oneds existence and to take part in the worl
rhetoric (Creswell & Clark, 2011).

3.6.2 Feasibility

Feasibility was assessed by monitoring fidelity, recording attendance and analysing
participant satisfaction. In order to record intervention adherence rates the researcher kept an
attendance lofpr all individual CBT sessions and group socills training sessions. For
data to be included in the study analysis, participants had to maintain a minimum of 80%
overall adherence rate (a minimum of 12 out of 15 hours of therapy). Upon the completion of
treatment, the participants were administexesthort client satisfaction questionnaire (CSQ;

Larsen et al., 1979). THeSQwas a selreport instrumenbnly takes about five minutes to

complete. Four out of the five participants also agreed to take part in-ajgeogention

interview. The semstructured interviews were scripted with several questionsAppendix

J which concentrated on the parti CBpCAht 0s p¢

ASD. All interviews were audio recorded and transatifoe analysis.

To ensure rigor ofheintervention adherence to the CBSCGASD manual was
monitored byasingleobserveusing a fidelity checklist (see Appendix I). Case notes were
taken for both the individual CBT therapy sessions and group therapy sessions (see Appendix
H). Individual CBTcase notes included the follow criteria: an attendance log, wpbdate
progress reviewesponse tbhomework, preparati@session notesn formulationsfuture
actions (e.g.newhomework) and supervisor consultation (issue to bring to supervision).
Similarly, the group session case notes criteria included: the group agenda, notes on
individual contributions, a group behavioural rating and a weekly evaluation rating. Group
behaviour ratings were provided on a fpeint scale (1=low and 5=high). Weekly
evaluations were provided at the end of each group session. Raimng discussed and
agreed upon bthetherapiss at the end of each group sessibime scores were not used for
data analysis but rath&ar the therapists tmonitor progressioandhighlightany

engagement issues
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3.6.3 Efficacy

The MSCSand the IRSAassessment meassmerecarried outapproximatelyone
week before andne weelafter thedelivery of CBSTIASD. Reliable change indices (RCI;
Jacobson & Truax, 1991) were computed to determine whether chad@CiA andIRSA
scores from préreatment to podreatment were significant for each of the participaRGls
are usually regarded as standardized scordghanefore, an RCI larger than 1.96 will occur
in less than 5% of cas€8ahra & Hedge, 2010Therefore RCI values greater than 1.96
indicate statistically significant and clinically meaningful change. Advantages chfe@hat
scores can be calculatéat individuals without reference to control group datathey
account for test reliability at both baseline and foHowassessmentghich meansdss
reliable test will demonstrata largertestretest difference scote require a significant
changgZahra & Hedge, 2010Related-tests were conducted on the pre and post
intervention scoresf the MSCS and IRS#0 determineehangesta grouplevel were

statistically significant.

4. Case $udy Analysis

To protect the anonymity of those involvedie interventionpseudonynmames
wereused to identify participants and CBT therapist

4.1Case 1Jim

4.1.1CaseHistory

Jimis a 22yearold male. Jimvasattending universityndertaking a undergraduate
degreeandlivedli ndependently. Jim presented to thera
syndromeand depressive disorder. Jim had previously received counsellidggdagssion,
but he had never received specialist treatment foh8B symptomsTheAs per ger 6 s
syndromediagnosis was supported bgores on thAQ. Intelligence assessments suggested
that Jim hd an above average verbal and visual 1Q. During the six weeks of CBT therapy,

Jim failed to attend two individual CBT sessions and one groupphesession. He also did

not respond ta request to atteral postinterventioninterview. Reasons for missing sessions
were due to a period of social isolation caused by symptoms of his comorbid depressive
disorder. Jim did not have a parent with actrweolvement in the intervention and was solely

responsible for adhering the intervention sessionBuring participation in the intervention,
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Jim was receiving Fluoxetine and Sertraline to reduce symptoms of depression. Medication
dose and treatment wemganaged by his General Practitioner (GP). In total, Jim recéned

hours of individual CBT and 10 hours of group therapy as part of the intervention.

4.1.2SystematicAssessment

Jim presented with difficulties demonstrating empathy, understanding social
inferences, and emotional regulation. &rpressed motivaion to achieve more fulfilling
relationships with others which included, entering romantic relationshipexfirassed
interests in music and instruments which he dféen used as a coping mechanisndeal
with problemsin the past. However, this copinghaeiour was often nesocial and did not
help with his ASD symptoms. Jisaid herecognised social motivation issugerea barrier
to practising social skills. In the past he had quit several choirs and instrument groups do to
ASD symptoms leaving him féeg exhausted. Physical travelling, sensory overload and
difficulties accepting others were all noted as barriers to proficiently navigating social
situations. Jimdéds CBT therapist noted freque

conversation (e.gonly responds, does not initiate), and flat affect in tone.
4.3Case2- Clare

4.3.1CaseHistory

Clare was a 2yearold female. Clare lived with her parents and receives a
considerabl e amount of support from her moth
intervention and took on a supportive role. Clare presented to therapy with a diagnosis of
ASD, general anxiety disorder, PoBtaumaticStressDisorder (PTSD), and depressive
disorder. The ASD diagnosis wegnsistent with her score on tA€ and Clare received an
IQ score within the average range. Clare had received talking therapy for mentaisseakh
in the past, but she had never received treatment for ASD. Clare was not receiving any
pharmacological treatments for any of her diagnosed disorders before or during the
intervention. Clare ttha 100% attendance rate, completing the entire cofitbempy.

4.3.2SystematicAssessment

During the initial case formulation Clare reported issues with traumatic thoughts,
sensory overload, independence, shame, and socialising with others. Clare suffered from a

germ phobia and sensory overload whicheverb ar r i er s t o soci al engac
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issue was that she suffered from distorted thought which have manifested from negative
school experiences during childhood and adolescents. She expressed feelings of shame and
low seltesteem for having ASBnd worried about judgment from others. The therapist noted
that Clare was engaged and expressed a motivation to change which became greater over
time. Eye contact and body postures were attentive and diecCBT therapishoted sme
immature mannerissnduring therapyand she had a clear difficulty in managing vocal tone

and pitch in conversations.
4.2 Case3- Rick

4.2.1 Case History

Rick is a 21yearold male attending university and living independently. Rick
presented to therapy with a past diagnos o f  Sysdooeneg dgpeessive, anxiety, and
obsessive ompul si ve disorders. His diagnosis of
the AQ screening tool and his 1Q assessment scored within the average range. Rick had
received some CBT for aiety and depression in the past and reported to have found it
helpful. Rick had not received any past treatment for ASD, however during the intervention
he was assigned an autism mentor by a separate support provider. During participation in the
interventon Rick was receiving Fluoxetine for the treatment of a depressive disorder.
Medication dose and treatment were managed by his GP. Rick had 100% adherence to the
intervention and received the full course of therapy. Rick did not have a parent with active

involvement in the intervention.

4.2.2 Systematic Assessment

Case formulation revealed that Rick was experiencing intrusive dark thoughts which
caused low mood and high levels of anxiety. Rick would often experience ruminating
negative thoughts of the wdrhfter reading/listening/watching stories in the media. In
addition, large group social situations were particularly difficult, and he would avoid them
whenever possible. Rick expressed feelings of shame and reported that his lack of daily
structure exagbated his negative thought patterns. The therapist noted that motivation was
not an issue and nonverbal communication difficulties were limited to occasional evasive eye

contact.
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4.5Case4- Ken

4.5.1CaseHistory

Ken was a 28earold male. Ken lived at home with his parents and held down a part
time job. Ken pr esentsmromeanxiethdsordéepaynd wi t h Aspe
depressive disordeBcores from the AQ were consistent with an ASD diagraosi4Q
assesment scores for verbal 1Q were within the average range, hohiewesual IQ score
were below average. In the past, Ken had received talking tegfapmental health, but he
had never received treatment for ASD. Ken wascribedSertraline for théreatment of
depression and anxiety symptoms. Medication dose and management was handled by his
psychiatri st. Kenbés mother had an active inv
supporting role. Ken and his mother had 100% attendance and compldidtiaberse of

therapy.

4.5.1SystematicAssessment

Early case formulation uncovered Kenbs i s
significant amounts of frustration and high levels of stress. Ken acknowledged that his
primary problem was work relatestress and a lack of goal achievement. Ken struggled with
social interactions and he often found it difficult to see problems within his own behaviour.
The therapist used a SMART goal formulation with Ken to develop realistictenorigoals.
In the shor-term, Ken wanted to improve workplace issues causing stress. Ken also said he
wanted to move to Rome so he could see his family and attend universifyskerC B T
therapist noted that teruggled to control his tone and he showed signs of stimming
behaviair in conversationg.g, nodding his head in a rapid manner wherefisty to a

responsg
4.4 Cases- Alex

4.4.1 Case History

Alex was an 18/earold male. Alex attended university and lived independently in
student accommodation. Alex peeded to therapy with ASD. No other-oworbid conditions
or pharmacological treatments were reported. Scores from the AQ were consistent with an
ASD diagnosis and IQ scores demonstrated an above average intelligence. Alex has a family
history of ASD and reeived diagnosis in childhood. He was provided a place at a special
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boarding school which provided him with social skills training and specialised support for
ASD. Alex attended all sessions and completed the entire course of therapy. He did not have

a paent with active involvement in the intervention.

4.4.2 Systematic Assessment

Alex was very clear from the start that he wanted to work on his social anxiety. The
therapist started carrying out a formulation based on a recent event in which Alex had
suffered from high levels of anxiety. Alex suffered symptoms of anxiety since childhood but
recently these symptoms have worsened since starting university. As a result of his anxiety,
Alex suffered from sleep disturbance and at times social isolation. Therypgwoe of
therapy was to reduce levels of social anxiety relating to his university experiences and
improve social interactions when in social situations with new people. Alex made proficient
eye contact when in a single conversation, but he would afténdown in group
discussions. He would also exhibit stimming behaviour when talking in the group (e.g.,

sketching on paper) to help his concentration.

5. Quantitative Results

5.1 Feasibility Analysis

Feasibility of theCBSCTFASD program was supported withthree fields as shown
in Figure6. Fidelity to the intervention manual objectives for each session ranged from ~86%
to 100% over the six group therapy sessions. Overall, client satisfaction rates were very high
based orscores from the CS® (mean scor80.20 / standard deviation 1.09). For all five
participants, overall satisfaction was calculated at 94% post intervention. Adherence rates
were also high with four of the five participants attending ~100% of all the intervention
sessions. One participdiailed to attend two individual CBT sessions and one group session
which accounted for missing 3 out of 15 hours of therapy. For all five participants, overall

adherenceateswere recorded at 90%.
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Figure 6 Feasibility assessment as measured from fidelity, adherence and participant
satisfactiorrates
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5.2 Data Screening andAnalysis

5.2.1Relatedt-Test Analysis of MSCSSelf-Report

The mean and standard deviation for the MSCS total scores asétssipres were

calculatedand areshown in Table3 (see Appendix A for raw data).



Table 8 The mean and standard deviation of MSCS scores
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Mean (Standard Deviation)

MSCS Domains Pretest Romsst
Social Motivation 31.40 (10.62) 36.20 (8.79)
Social Inferencing 35.40 (8.33) 37.20 (7.89)
Empathy 38.20 (8.29) 41.40 (4.72)
Social Knowledge 40.60 (8.68) 42.80 (3.90)
Verbal Conversation 35.00 (7.28) 34.80 (1.10)
Non-Verbal Conversation 39.40 (3.21) 42.20 (3.83)
Emotional Regulation 29.00 (9.41) 34.40 (10.41)

Total MSCS scores 249.00(34.02) 269.00 (19.01)

Inspection of the mean total MSCS scores of both conditions-(geere 7) suggests that

there were linier increases in social competence. Inspection of tisetsdbmain scores also
suggest that the group increased nms&anres across all domains with the exception of verbal
conversation. The standard deviation values suggest that the group had a greater spread of

scores at pretest compared to scaealculated at podest.
Figure 7 Mean increae of total MSCS scores

Mean increase of total MSCS scores
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In order to check whether the data met the assumptions for parametric attadysis
level of measurement of dependant variablesewonsidered, the shape of frequency of
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histograms and the standard deviations were compared jipemdix B). The data was the

analysed by a relatdetest (sed able9) which demonstrated thparticipants significantly

increased total MSCS scores from-pest to postestt(4)=-2.85,p = 0.02. On the subscale

domains participants demonstrated significantly higher scores frotegire postest in
social motivatiort(4)=-0.73, p = 0.02, emotional regulaticdi4)=-. -2.43, p = 0.04., and

nonverbal conversatiot(4)=-2.06,p = 0.05.

Table 9 Related #test analysis results of MSCS total and subset domains

Variable t-values Effect size Significance
Social Motivation -2.848 0.49 .02
Social Inferencing -.726 0.22 .25
Empathy -1.573 0.47 10
Social Knowledge -.736 0.25 .25
Verbal Conversation .058 0.03 .48
Non-Verbal Conversation -2.064 0.79 .05
Emotional Regulation -2.425 0.54 .04
Total MSCS -.545 0.72 .02

Note. bases on-tailedt-t e s t

anal ysi s.

Ef fectd size measured using

Cohend
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5.2.2Relatedt-Test Analysis of IRSA ObserverRated

The median and interquartile ranfpe IRSA total scores and stdet scores were

calculated and are shown in Tali®(see AppendiA for raw data).

Table 10 The median and interquartile range of the IRSA scores

Variable PreTest Posttest Pretest Posttest
Median Median Interquartile Range Interquartile Range
Expressivity 7 8 6 3
Assertiveness 4 8 5 3
Sensitivity 4 6 3 4
Acceptance 8 8 3 3
Interpersonal 8 12 1 2
Relationship
Self-control 15 18 6 2
Total IRSA 47 56 12 10

Inspection of IRSA median values suggest that total IRSA scores increased from pre
test toposttest. Inspection of the stdet domain median values suggest that there was an
increase in all domains with the expectation of the Acceptance domain. The interquartile
range values suggest that the spread of scores was similar betweenrttsé gmeposttest
conditions. In order to check whether the data met the assumptions for parametric analysis
the level of measurement of dependant variabk®eonsideredandthe shape of frequency
of histogramsawvere visually inspecte@see Appendix B). As theormality assumption
appeared to beiolated on a number of stdet scores, a nguarametric test was carried out
(see Tabldl).

A Wilcoxon SignedRank Test indicates that the median gtest rank IRSA total
scores were statistically significantly hightban the media priest rank scored= 15p =
0.02. Analysis of subscale scores indicate that there was a statistically significant increase
from pretest to post test in domains of Assertiveri&gs4d5p = 0.02, Interpersonal
RelationshipZ= 15p = 0.0], SeltcontrolZ= 10p = 0.03andsensitivityZ= 6 p = 0.05.
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Table 11 Results of the pre/pestst Wilcoxon SigneRank Test

Pre/Postest variables Z statistic Significance
Expressivity 5 0.14
Assertiveness 15 0.02
Sensitivity 6 0.05
Acceptance 2 0.29
Interpersonal Relationship 15 0.01
Self-control 10 0.03
Total IRSA Pretest 15 0.02

Note. bases on-tailed analysis

5.2.3Reliable ChangeAnalysis

Reliable changéor the MSCSand IRSAprepost interventiorscoresare reportedh
Table12 For MSCS selfreportassessmenanly Jim, Clare, and Rick demonstrated
significant pre/post intervention improvements when calculating total MSCS scores. Clare
demonstrated the greatest improvements du&&1=4.11), however significant
improvements on sulomains were limited to social knowledge (RCI=2.65) and verbal
conversation (RCI=2.57). Jim demonstrated improvements in empathy (RCI=2.70) and
emotional regulation (RCI=3.17). Rick showed improvemémsocial inference (RCI1=2.59)
and norverbal conversation (RCI=2.05). Ken also demonstrated significant improvements in
nonverbal conversation (RCI=3.59). Alex did not demonstrate any significant

improvements.

For the IRSA observamted assessment Jim, Rick, Ken and Alex all demonstrated
significant improvements on IRSA total scores. Ken demonstrated the greatest overall
improvements (RCI=5.83) and was the only participant to have significant improvements in
expressivity (RCI=3.82). For assertiveness Jim and Ken showed significant improvements
(RCI=2.22). The largest significant gains for Ken (RCI=8.73), Jim, Clare, Alex and Rick
(RCI=6.55) were in the sutbomain of interpersonal relationships. Ken (RC1=4.0@),and
Clare (RCI=2.03) all showed significant improvements in sensitivity. Only Ken demonstrated
significant improvements in acceptance however Jim showed significant declines in the
acceptance suttomain (RCI=3.90). Rick was the only participant to shonprovements in
self-control (RCI=2.53).



Table 12 RCI values of prgost intervention for each MS@8d IRSAdomain
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MSCSRCI values

IRSA RCI values
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Jim 1.30 0.24 2.70* 0.408 -1.07 0.51 3.17* 3.16* 1.53 2.22* 2.03* -3.90* 6.55* 0.84 2.38*
Clare 1.48 -094 135 2.65* 257 154 0.45 4.11* 0.00 1.48 2.03* 0.00 6.55* 0.00 1.85
Rick 1.30 259 -054 -1.02 -0.21 2.05* 1.13 2.00* 0.00 0.74 0.00 -1.30 6.55* 2.53* 2.38*
Ken -0.19 0.00 0.27 041 0.21 3.59* 091 148 3.82* 2.22* 4.06* 2.60* 8.73* 1.69 5.83*
Alex 056 024 054 -020 -1.71 -051 045 -0.21 -0.76 3.70* 0.00 0.00 6.55* 0.42 2.12*

Note. RCI = reliable change indices; RCI > 1.96*
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6. Qualitative Findings 1: Participants Response

Thematic analysis identified the following four overarching themes from the
interview data: 1satisfaction withtCBSCTFASD, 2. important componentsf CBSCT}H

ASD, 3. challenges and critique4. recommendations. These themes and combined sub

themes geeTable13) are set out in the following section.

Table 13 Study lthemes and subthemes

Themes

Subthemes

Satisfaction wittCBSCTFASD

Important componenisf CBSCTFASD

Challenges and critiques

Recommendations

Enjoyed the intervention

Intervention was helpful

Would recommend to others

Parent involvement

Group discussions

Individual sessions

Felt individual sessions were less helpful

Improvements seen in individual therapy
were not longterm.

Some group sessions weaesshelpful.
Include new topic

Should include more girls

More oneto-one support

Change phone roster task.

6.1 Theme 1. Satisfaction witBSCTI-ASD

Enjoyed the interventiorexperiences of the intervention which were discussed by the

participantsvere mostly positive. Many comments provide a description which elucidated

specific aspects of what they enjoyed most about the intervention. Making friends and

socialising were discussed by both Ken and Clare.

Al enjoyed t lalengssde ltavirg lvarioaid weekly goals.
We became a good group and we
Al made friends that | woul d

not

have

h a
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Rick and Alex separately expressed their satisfaction of working in a group and

learning about other people in the group.

Al t was gr enmandedauistimpeoplé whb i caul really get
to know over a number of sessions. It was very hgarmmingto see

how everyone progressed over the number of weeks. It was also
interesting to learn more about autistic people and what they struggle
with.o (Rick)

fil liked meeting the group. It was good talking and listening to other

and hearing about theirexathpe s i n t he group di scu:¢

Kenés mother, Anne, recalled seeing good

attitude towards thetherpeople in the intervention.

A Wel | |l was glad that it was done,
with the other people that were there, he was just so positive about the

people who he was with. o (Anne)

Intervention was helpfuEveryone interviewed descritdeome part of the intervention as
helpful. Rick describ@éfinding the individual CBT sessions as thest helpful part of the

intervention.

AThere was | ots that was hel pful ab
counselling sessiSamygeduatedene abousthe h el p
world of OCD, which is something | suffer from. We worked together

over a numbeof weeks to build understanding of the condition and

what | can do to prevent such frust

Ken believed that the intervention helped him accept his condition and increase his

social motivation.

Al woul d sagnntoreaptr d nth aazkeo bt having
and | have also noticed that | have made more of an effort in social

situations, especially at wor k. o (K
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Ken6s ,Mme,dlse expressed positive changes in his behaviour since the

intervention.

A Y e a h trying ® do nore than | think ever before. He is trying so
hard to move on and be fulfilled. See there were times when he would
be down for months. He is doing better since being with you. He is
trying to get paid work and doing more. We have opened ka ban

account now for him and he has his own maney.

While Anne believes other factors are likely to also play a role in his behaviour

change, she thinks that the intervention was helpful.

fiHe has turn 30 and it is probably a number of things, but it has

defni tely helped him coming to you ai

Alex also describes no longer avoiding social situations and having increased

motivation for social interactions since the intervention.

Al do more socialising suswhenas eat.
others are around. Before the intervention | would avoid the kitchen if

others were around and wai't to eat

Alex continued to describd@aving increased motivation for social interactions and

more control of negativdnbughts since completing the intervention.

fil have more motivation to be around others and | try not to think

negatively about what they may thin

Clare reported that she had started dating since completing the intervention, however

she didnote that she did not know if it was the intervention which motivated such behaviour.

ASo, friendship wise not much has c
really understood the whole process of it but | am getting better at it
somehow. | becausedof thesngervention buti itdas been

since the intervention.o (Clare)
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However, Clare later described how she would have likely not started dating if it were
not for the intervention and that her most recent experience was unpleasantfelitisae

shecoped better than she would have before the intervention.

Al wo uhhvd beenable to sit there and be awkward, | would of

actually ended up screaming at them, and then crying and shoving

them out the door. Pl us, the thing
place. | have been trying to go out of my comfort zone whichwwas

he was invited back to my house for the Doctor Who date. He asked for
the second date and normally | woul
or Al donét know what we are going
over was a big foutuseniyhauseismpsaifteor t z

space, but | wasndét going to go ove

Clare expanded on what she found helpful and she highlighted a specific session
which seems to have had leteym effects. Clare response below was in reference to a group

session where strategies were taught for making a polite successful request.

Al couldndét do i1t the entire sessio
me, but it did. For example, when you sent me that email the other day

asking if we could move it, | weto write a response and when | was
writing it at the end | thought abo

|l i ke you taught wus. o (Clare)

ClaMebber Sam reported that the intervent
polite communication. Sam also believed that

when communicating with other people.

AShe became more conf i deconfident, s he def
and as | said before, her niceties came out. She started to use her

pl ease and thank you. She now says,
And definitely she is better at talking to other people once she is used

to their faces and the environnmien 6 ( S a m)
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Would recommend to othewll of the participants interviewed said that they would
recommend the intervention to others. Rick expressed his reasons for why he would

recommend the intervention to other autistic people.

Al woul d d anend this intervegtionrtceother autistic

people. It builds confidence but also polished my social skills. You are
a very knowledgeable practitioner and it was good to get to know you.
Sandy and Alan were also a delight to get to know and their

counselingnas most wuseful o (Rick)
6.2 Theme 2. ImportanComponentof CBSCTFASD

Parent involvemeniThere were benefits to having a parent involved in the intervention
which were highlighted in the interviews with Sam and Anne. Both parents played a
supportive rad for their children during the intervention. Anne believes that without her

support, Clare would not have attended the group component Haeataxiety.

AFor me i tClavetoget therd, ghe wogld not have gone to
the group session unlessddtaken her in, and | had been in the

building. She needs to know | was i

Al had to always ask him, and | wou

was more about what you did and the

Group sessiongsroup sessions agant for approximately 80% of the intervention. The
group sessions were a key component for learning and practising new social skills. Each

comment highlights the participants perception of the group

Al pr ef er Kdéarming difeererg teahnigpesere quite
useful .o (Ken)

Aét he group sessions | et me practis
used to help be more soci al in the
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AWhilst | would I|Iike to think | am
interaction, the intervention was reassuring and polished up my

communication skills. o (Rick)

While Clare had apprehensions and anxiety when starting the group sessions, by the

end of thestudythey were her favouritenodality of the intervention.

Al always | i ked the groups sessions
talking in the group setting rather than doing activities that were not

natural to us. | think it was always easier in the greefting too

because it wasno6t al ways pressured
yourself, because there is only two of you, instead there are a bunch of

you, and you can take your go when you were ready to talk, or you

have something Cdamportant to say. o (

Individual CBT sessionsindividual sessions were reported to be helpful for setting targets

and working on anxiety. Most notably, some participants expressed feeling less anxiety

because of thimodality.

AThe i1individual eddosssetiametssandwerkan r e al |
my anxiety and the group session let me practise social skills, which |

eventually used to help be more soc

(Alex)

Rick found the individual CBT sessishelpful for working on his anxiety. In

paticular, he highlights psychoeducation and finding the therapist helpful in his response.

Al t hink the counsel |l i Sagdyedecatsdi ons w
me about the world of OCD, which is something | suffer from. We
worked together over a numberwéeks to build understanding of the

condition and what | can do to prevent such frustration. She was very

helpfuld ( Ri ¢ k)
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6.3Theme 3. Challenges an@ritiques

Individual sessions were less helpign expressed mixed feeligtpr individual

CBT sessionsHe found a goal orientated approach more helpful than psychoeducation.

AnYes, I kind of felt that Al an was
focusing on individual issues. Like the one week that Sandy took over

she told me about Improv Comedy Workshops bedssemed to be

more goal orientated in her approach, rather than just, here are some

sheets on thishavearead ( Ke n)

Kenhighlights the importance of building a strong therapeutic alliancéadileved that
individual CBT sessions would have been more helpful with a different thendmdietter

understood his needs

Al think | would have | wdeleshdtaok hav e
over because Al an wasndét in, she ha
things in Manchester that | wasnoét
socially. o (Ken)

K e nMosher expressed a similar opinion in her separate interview. She was upset that he did

not benefit more from the individual CBT therapy sessions

ANo disrespect to the other chap,
would have done better with Sandy. | was a little sad about that to be

honest, see beenneedsto® ne. 0 ( Anne)
Clare expressedadislike for the individual sessions because of the CBT approach.

Al didndét | i ke it because the type

face everything di(Claeegtl y, that sort

Improvementseenin individual therapy were not longerm. Clare felt that while she did
improve when attending sessions, these improvements were not long lasting. Clare believed

that the root of the problem thaot changed. However, Clare also acknowleldbat she did

I,.
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not continue the gradual exposure exercse the intervention endeaid sinceahenthe

anxiety hal returned.

Al had to go stand outside my old s
that even though I did get better at doing it over time and | did do it a

lot, it is not like the reason for not wimg to do it disappeared. So

now that | have stopped doing it daily, the anxiety is back every time

we pass the school. So, nothing has changed like that, and | still try to
dodge teenagers, |l still dono6t 11 ke
wasndaty ptetheof counselling that worke:q

Some group sessions wégsshelpful. Rick reportedhat hefelt some parts of the

intervention were repetitive arido basic for hidevel ofsocial skills ability.

ATher e may hrmomentsbwiregthe iaternferion where it
was a little repetitive and a little basic. However, | appreciate why this
was r e gThe skilés tradning was interesting, but slightly
repetitive as | am well practised at this and feel assured in this

settingo (Rick)

Claresaid shesnjoyed the group sessionsmadhan the individual sessions. However,
she highlighedher preference for the group discussioasmponent of the group sessions

because shielt less comfortable participating the practicakocialskills activities.

Al't was easier sitting and talking

activities that were not naturaltoids ( Cl ar e)

Ken reported enjapg the final session, however he found it the least helpful part of

the intervention because ffelt the group did not learn anything new.

AThe | ast one was the | east hel pful
many techniques, but it was also very fun because it was more

informal.0 (Ken)
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6.4Theme 4. Recommendations

Include new topie During her interview, Clare discussed her experienstasfing
to dake and she expressdidiat the topiof romantic relationshipgas veryimportant and

reportechow little sheunderstanslaboutdating behaviours

Al't 1 s a big pagetlessonsonitifsehochnd y o
and for an autistic person that
in the first place, well then it

just dondét wunderstand how to do

Cl ar e 6 s Miloatedh eerfeellhgs mbout how baiaging dating can be for her

autistic daughteiSam describes tl@motional impacof watching her daughter struggle.

Aébut her biggest challenge i s t
this is where we are struggling. It is heart breaking to a parent
to watch your daughter go, oh | want a boyfriend, | want to get

married and have children. o0 (San

Should include more girlSam believed thahore girls were needed in the social

skills group. Sam felt that having more girls would have helped Clare feel more comfortable.

~

Al would say there was Camly one
was the only girl. I know you had problems getting girls inlbut

think, we both thought, it would have been good for her to have
another girl. She would have felt more comfortable quicker and

settled. 0 (Sam)

More oneto-one supportK e nhosher, Anne,felt hewould benefit from an

intervention with more individualisesupport.

~

Al think Ken could have done wit
saw that chap and that | ady once

would have been good. o (Anne)
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Change phone roster tasRick found the phone roster task anxiety provoking and he

believed providing a topic to discuss each week could have made the task easier.

AThe request to O6speak on the ph
subjects to talk about. It was a little too broad, which | think

created anxi et(Rickf or participants

7. Qualitative Findings 2: Therapist Response

Rich qualitative data was gathered to ref
the intervention manual. The patterns which emerged from the data include three themes:
Training and delivery, successes and challengdglaerapist recommendations.

7.1 Theme 1 Training and Delivery

Sandy and Alan both expressed satisfaction with training and delivery of the
CBSCTLFASD intervention. Alan felt the training made it easier to understand and follow the

manual during group ssions.

AWi t hout the training we did bef
would have had the knowledge or the confidence to facilitate

the group sessiors(Alan)
Alan describd how he found it helpful to used what he learned from training.

AYou taught me to focus more on thoughts than emotions which

was really helpful when working with AlexAlan)
Sandy remarked about the bersdit reading the manual in advance of delivery.

Al found that reading the manual before we started was

helpfuld (Sandy)

Sandy also found the training sessions helpful for discussing the content of the

manual and asking questions.
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fiThe meetings we had were also really good to discuss what
was in themanual and | thought you did well to answer our

guestions (Sandy)

Both therapists found the intervention manual clear and easy to deliver. Sandy also

expressed that sheleved others wouldlsofind the manual easy to deliver.

Al t hought asttléaeandrcanciseand arwone can
follow it, and not just myself. But any person could pick it up
without prior experience could still understand it and follow

through with implementing @.(Sandy)

il felt t he manual wase wel | stru

anything difficult about it (Alan)

Sandy dscusseder satisfactionvith using the five areas formulation as a visual

approach tadentifying symptoms in individuaCBT therapy.

Al used i1t at first as an initi a
visualrepresentation of the issues we would work with to start.

It allowed us to go straight into the assessment and discussing

i nt er v éheywere quckat catching on because it was

more of a visual thing. | like to use visual notes when working
withpeopl e with auti sm. |l t6s the di
information that makes it work. Visual representation as well

and verbal is really important b

follow just verbal instruction ¢gSandy)
Alan describd the formulation model as helpful for keeping formulation simple.

Al did find it helpful, i1t |let n
(Alan)

Sandy and Alan shadle¢he opinion that adherence to time was sometimes difficult
during group session activities agbupd i scussi ons. Sandy ahso bel

activityo could have taken a more directive
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AThe only one thing is possibly time keeping, there can be a lot
of push and pull between the therapist and the clients and this
can malk it difficult to cover everything without being time

rigid. | feel because our group jelled really well, they wanted to
express a lot about their life, but this may not always be the
case. | also think that che@k sometime could have been more

specificr at her than a general discus:s

fil agree about the time issue, some of the discussions could
have been longer after completing an actiagity ( Al an)

Alan recalled some resistance during the phone roster homework task andesliggest
that it be modified.

Al would change the phone roster
phone calls are less common with young people but no one in

the group constantly engaged with it and they all ended up
communicating on a Facebook group. Maybe suggest alsoci

media group or text messages ( Al an)

Alan describd how he believed that individual and group sesswere both

important for achieving change in Alex.

AYes, with Alex he showed more c
progressed and | believe that was moreaaese of the group

work. While he had a great understanding and-aelareness

it was the behavioural aspect that he needs to work on. It was

good because we would talk about change in the individual

sessions and | could see changes occur in later group

sessionsd0 ( Al an)

Sandy believed there was a benefit to having group therapy alongside indivigiDal
therapy.

AEspecially those that found it difficult to verbalise for long

periods of time. The group setting allowed everyone to share,
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so the focus was halways just on one person, unlike the

individual sessiorns

Alan and Sandpothexpressed satisfaction with the group therapy curriculum and

believed keepinghings simple wasf benefitto the group

fifwe covered a | ot , blikeless he sKki

work. | had no issues with the curriculum at@ll ( Al an)

Al agree, dondét under edti mat e
(Sandy)

7.2Theme 2 Successes an@hallenges

Alan and Sandy discussed working with participants during individual £&8%ios
and the successes and challenges they experiehleedliscussed thehallengs Alex faced
with his anxietysymptoms. Helescribe working collaboratively with the social anxiety

modelandhow Alex had a positive responsetherapy.

A Wi Aleixthe main aim was to reduce his social anxiety and
face some issues he was apprehensive about. From the start of
therapy to the finish | noticed, and he reported less anxiety in
social situationsAlexsaid in the closing session that he felt he
had achievd the goals set out in therapy. We explored the
social anxiety model and we collaboratively identified
behaviours which he was reinforcing with ruminating
thoughts. o (Al an)

Alan describd using miniexposuregasks to help Alex reduce his social anxiety.

AA prominent social situation that was very anxiety provoking
for Alexwas socialising in the university halls of residence.
Before the start of therapddexwould wait to enter the kitchen
until it was empty and would avoid eating a times when other
werearound. After a few weeks of rationalising and exploring
different perspectives he started to see the benefit to meeting

others in the halls. After the8miniexposurdasks, he started

t

h
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sitting and eating with other residence in the halls with limited

anxietyo ( Al an)

Alan discussed how the work in individual therapy had a positive impact on group

therapy.

A F cAlex it was a combination of rationalising amctposure
which helped to overcome some of the earlier anxiety. It was
also evident in the group sessions that his anxiety had reduced,

and he was seeking more social interaction with others in the

groupo ( Al an)

Alan alsobelieved the group sessions were helphd provided Alex with more

confidence.

AYes, with Al ex he showed more c
progressed and | believe that was more because of the group

wor k.o (Al an)

While challenges were few when working with Alex, Alan described working with

Kento be more challengindn the early stages of individual therapy, Alan experienced some

difficulties collaborating and communicating with Ken.

AA challenge | had was due to co
particular, at times felt that |
therapist, | was aware of the time focused aspect and that we

only had time to work on shetérm goals. There were issues

that the clent wanted to focus on that were beyond the scope of

realistic achievements. o (Al an)

Alan reported difficultiesns et t i ng real i stic goal s, even
Mother.

AKen had a | ot of goals at the s

reach. | used SMARgoals and invited his mum into the
session to help set his goals. Unfortunately, Ken was not very
flexible, however he did acknowledge that some of his goals

seem a bit wild.o (Al an)
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Alan described how he worked with the challenges experienced withrhethere

wassome noticeable resistance at the start

fiWe tried breaking the goals down into; short, medium, and
long term. Ken wanted to learn to control his anger and deal
with conflict in a better way. We implemented the STOPP
technique, but he wastteer resistant at the stadt. ( Al an)

Alan explairedt hat havi ng t he Mothevimtheinéeermentiohwas f K e n ¢

helpful.

AOvertime he engaged more, and h
and | felt having his mother involved was very helpful. By the

endof therapy Ken had memorised the techniques and was

using it frequently at work. Other techniques we used involved

funny i magery. o (Al an)

Alan described thaken reportedbelieving thathe had reached some of his goals in

individual therapy.

AKen did say he f-ahdtimeduetermc hi eved
goals. He had started to join new social groups and at the end
Ken also anecdotally reported feeling better mentally and

emotionlan)l yo. (A

Sandy did not experience communication issues when working with Clare, however

she did report that progress was at a slow rate.

ANow with Madison | found her <ch
progress was a little slower, but her goals were defined and

clearWe wor ked on fear and soci al

Sandy describes the problems Clare faced, her motivation for change, and the

interventions usewhich aimed tdelp reduce symptoms of anxiety.

ARShe responde dxposwdwe explooediger a d u al
behaviairal activations and her motivations. She wanted to see
her friends more and the reward of dealing with these issues
would be that she could see them more in person. She had
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agoraphobia and PTSD from past experiences in school, she
receivedalotofbullyig. 6 ( Sandy)

Sandy explains the process of the gradual exgastervention and how Clare
completed the task.

AShe woul dndét even drive past th
just up the road, the homework tasks progress so one week she
was to walk past thechool on the weekend, then on a weekday,

she eventual stood outside whil e

Sandy also described her work with Rick and how he eventually reached his primary

goal of reducing his anxiety.

AHe wanted to wor k sdynrunsinatmgne and
thoughts, or intrusive thoughts which he could not stop thinking
about. We worked on his feeling about the thoughts and by

removing the strong emotion, so taking the heat out of the

thoughts which were quite shocking and triggering, anbdemat

taboo. We talked through this issue and Rick said in the final
session, that from the start till the end, intrusive thought and

negative emotions have reduce by

Both therapists discussed challenges keeping the group focusedgagecetnAlan

suggested more scaffolding for thagkich struggleto hold attention or stay on topic

~

Al dondt think it was necessaril
were harder than otherg. someone like Ken, that is so likely

to go off and have diffidty focusing, sometimes made it

di fficult.o (Sandy)

AYes, | agree and possibly more

i ndi vidual s that need more gui de

Sandy believed that some tasks ewdifficult and created anxiety for those which felt

uncomfortablecompleting a task.

~

il donot think it was necessari.l

were harder than othersé I n the
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group conversation, Rick was nervous and appreheésive
think that the more out of the comfort zone yaketa client the
harder it is to get them to enga

7.3Theme 3 TherapistsRecommendatioa

Both therapiss also made several recommendations based on their experience of
intervention delivery. Adapting communication style was highlighted as an important factor
for effective intervention delivery. Alan believed that it was important to have clear

communicatiorand ensure discussions are appropriately paced.

Al t & enpoktantitd seek constant clarification with an
Adutistic client and allow time to respond or take rbireako

(Alan)

Sandy descrilzehow she used specific probing questions to help her quickly identify

problems during formulation.

Al f ound midentifyinghproblgmsaouvork on quit
quickly and easily because | was very direct with my probing
guestioning. It was important to be very specific and avoid
being general. You let them connect the dots to make their own

general conclusionso. (Sandy)

During the group sessions some individuals struggled to stay focused on tlse topic
Sandy suggested that it may be helpful to introduce some grounding exercises to refocus

those with attention difficulties.

Al think there were 8Bvwhadan wher e
impact on Ken in particular. May some grounding exercises

woul d have helped with this. 1120
like Ken that is so likely to go off and have difficulty focusing

someti me made it difficultod. (Sa

In addition, Sandyecommendd expanding the intervention to includemponents

which focus more oemotional awareness and recognition
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AThere could have been more focu
understanding expressions and identifying emotions in others.
Although we did dsome work on newerbal behaviour, we

really didnét discussed expressi

inwell, Ithinkb ( Sandy)

Alan foundbenefits toadapting formulatiosin orderto place greater emphasis on

identifying thoughts andnderstanding the peeptions of others

AYes, it was mainly thoughts t ha
think this approach was particularly useful waexwhen we
were discussing what it would be like for other. | asked what he

thought it would be like for othetss ( Al an)

Sandy also descrilothow she adapted formulations to focus more on thoughts and

behaviourshowever at times emotions were still an important part of the discussion.

Al agree, there was way more foc
and a lot less oemotion. | found the only time that emotions
were really discussed were to assess how they were feeling in
relation to a specific anxiety provoking activity or situations
which made them depressed. Often emotions were discussed in
terms of a contrast of bare and after a situation to encourage
that they can complete an activity that was anxiety provoking.
Also, when discussing emotions, | found this to be done by
highlighting examples of behaviour and assessing what
emotion were felt, so if they describargy out a lot in the

week, | would link this to feelings such as being motivated,

happy or in just in a good moad(Sandy)

Alan did not have experience of working wah ASD populationbefore the
intervention and he provided some recommendations loastée challenges he faced. Alan
believes knowledge AASD and working with an experienced supervisor is important. He
also recommended that a collaborative understanding should be established andwtrified

the individual with ASDbefore progressingtnew discussions.
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AThey should | earn about auti sm.
have been understood and that you understand them before

moving forward. It is also helpful to have a supervisor with

experience of working with autism to be as effective as

possibled  ( Al an)

Alan struggled to set goals with Ken, and he believed that more time spent on

visualising SMART goa could be helpful to challenge unrealistic targets.

fAln hindsight, | would have spent more time on SMART goals
as a visually demonstratiasf the challenges of unrealistic

targetso (Alan

Sandy has worked with ASD individuals in the past and draws upon her experience
delivering the current and past intervention. Sandy points out the importance of clear

communication and building a strong theutic relationship early in thleerapeutigrocess.

Al also advise to establish a st
early and set clear goal at the start. When communicating, be

clear with speech and avoid using metapbor ( Sandy)

Sandyalsobelieved hat it may be beneficial to have a less intensive intervention. She
suggested that shorter sessions over a longer time period may reduce fatigue and increase

engagement.

AYes definitely, and maybe even
longer time framel.think i t 6s a demanding i nt
some may be more disengaging if the task or discussion is too

long. Many said they were tired at the end of the sessions, and

so was | .0 (Sandy)

In their final remarks, Sandy and Alan both expressed that they would recahihe

intervention to others.
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Al have actually informed my workplace that | have worked on
this project and that we could possibly use it for our service
userswith ASD ( Al an)

AAfter the i mprovements that I

definitely adviceotherstouseid ( Sandy)

8. Discussion

The primary objectiveof this studywere twofold: 1.To develop the CBSCTASD
manual.2. To assess the feasibility of delivering CBSEA$D to young adults with ASD
without ID. The participant satisfaction rates and adherence to treatment were recorded at
94% and 90%, respectively. High attendance rates were particularly promising as most of the
participantsn the sample lived independently or sendependently and were responsible
for their ownattendanceln addition to participant seteportquestionnairegvhich
demonstrated very high treatment satisfaction, stractured interviews revesl thatthe
participants would recommend the program to other young adults with ASD withoit 1D.
participants interviewed (includintgvo parentshelieved the intervention or parts of the
intervention were helpfuln addition, therapist fidelity to aéne to the CBSCTASD
objectives within group sessions were calculated to bedtigb%.Additionally, the CBT
therapistsvho delivered the intervention reported that they would recommend CBASDI

to other professionals.

A separate objective of thiudy was to investigate thefficacy of the CBSCTIASD
program on social competencies in an adults ASD without ID popul#&tgsessment of
individual improvementgrom pre-post interventionwereanalysedising RCI Only Jim,
Clare, and Ricknadesignificart pre/post interventiosocial competendenprovements
basedn total MSCS score€lare demonstrated the greatmatrallimprovementsWith the
exceptionof Alex, all participants demonstrated significant improvements on atdeasif
thesubdomain scale Claresignificanty improvel scoresn social knowledge and verbal
conversation. Jimlso improved scores empathy and emotional regulatisabdomains
Rick showed improvements in social inference andverbal conversation. Keonly
demonstrated significant improvements in +v@nbal conversation. Alex did not demonstrate
any significant improvementsor group changestestanalysisndicated thatthere were

significant increasein overallsocial competencas measured by the3C€S total change
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scoresHowever, only the sudomains okocial motivation, nonverbal conversatioand
emotionalregulation reached levels of statistical significacenediumto large effect

(C o h edhvaasfoundfor total MSCScoresandthe subdomainnonverbal conversatiariA
small size effect was seen the sub-domainof social motivation and medium effect was
reported foremotional regulatioriverbal conversationgsocial knowledge andocial

inferenceglid notreach significant levelof change.

The IRSA observerated assessmeshiowed thafdim, Rick, Ken and Alex all
individually demonstrated significant improvements on IRSA total scores. Ken demonstrated
the greatest overall improvemeimsobserved social competence and he thhaonly
participant to have significagtimproved in the subdomain ofexpressivity. Jim and Ken
bothdemonstrateé significant improvementi assertivenes#crossparticipantgherewere
significant improvements the subdomain of interpersonal reélanships.Rick was the only
participant to showignificantimprovements irthe subdomain ofself-control.Ken, Jim and
Claredemonstratedignificant improvements in sensitivitiien was the only participant to
demonstrate significant improvements iceguatane. UnexpectedlyJim demonstrated a
significant declinen the subdomain ofacceptanceAs a grouptotal IRSA scores
demonstrated significant increases fromgs to postest in all participants. Statistically
significant increases wefeund from pre to pogieston IRSA subscales in Assertiveness,
Interpersonal Relationships, SelintrolandSengivity. However, the sutscale scores of

Expressivity and Acceptanckd notreach significancas a group

There are a number of possible explanations for the findings. First, it is possible that
the process of being taught social skills may have agtoalised the participants to reflect
on their difficulties and become more aware of their symptoms atggistSince the
intervention was somewhat brief (only 6 weeks of sessions) and the assessment was
conducted in a relatively short time period, aftexr completion of the intervention there may
have been a delay in perceived improvements. Laugeson and colleagues (2015) found that
while most improvements in their sample were maintained atvee®& followup
assessment, over time new improvements &ks@ observed (e.g., additional treatment gains
were reported in the domains of problem behaviours, externalising behavicegreedi
and social awarenes3)he results found in thstudy areconsistentvith previousresearch.
Manualised groupaxial skills interventions for adultsave beerfiound to improe overall

social skills (Ashman et aR017; Gantman et aR014; Laugeson et ak015), social
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motivation, assertion (Laugeson et aD15), empathy (Ganman et,&014; McVay et al.
2016), s#-control (Gantman et al2014) and social communication (Laugeson eRall5;

Turnerbrown et al.2008).

Anecdotal dad alsorevealed some support fimterventionfeasibility. CBSCTFASD
wasseenby participantsas abonding experience whidosteredrriendships During the
intervention participants even took it upon themselves to meet up socially outside the
confines of therapyAlex, Clare, Rick and Ken all exprestsatisfaction wittthe
interventionand allrepored feeling the intervention was loénefit.Notably, in relation to
the group modality,@ive listeningskills and conversation skills were highlighted as areas
which participants felt improvements were madllex and Rick botHfound the individual
sessios helped to set targets and worksgmptoms ofanxiety, while the group sessions
encouraged the practise of social skiB®me participants also said they felt more motivated
to engage in social interactions as a result of the interventions. Reduicteonxiety were
also reported, however Clare did not bedi¢chather improvements her anxiety levelsvere
long lasting During their separate interviews, both par€Aisne and Sain believed that
improvements were made as a result of CBSESD. Theirsubjective evaluations weng-
line with thefinding from the @gantitativearm of this studyParents reporting that they
noticed increased social motivation, acceptance, independence and improved social etiquette
after completing CBSCTASD. Overall, firdings support the feasibility and efficacy of
CBSCTLFASD for improving social competencies in young adults with ASD without ID.

8.1 Recommendations and Remediatidns CBSCTI-ASD

Some intervention preferences were expressed by the participants sefieeate
interviews. Rick found the individual CBT sessions to be most helpful for his problems
because some of the skills taught in group sessvere seen as remedial for his level of
social competencdlthough feeling the groups sessions were lefflile he did express
enjoying the social aspexatf these sessionSocial competence can often vary significantly
between individuals with ASD (Howlin & Moss, 2012; Rattaz, et al., 2018)Rackd s
experiencesighlightoneofthed i f f i cul ti es of dewywredpopi ng a fo

curriculumfor improving social competeresin an ASD population

In its current form the CBSCTHASD manualdid not includea peermediated social

skills approach in any of the componerAspeermediated approach is where individuals
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with greater social abilities help teach social skills to their socially impaired peers (Chang, &
Locke, 2016). hisapproachmay have been beneficial for those individubke Rick, that
have a higher level of masyein some social skilldyutstill take great benefit from the group
social interactionsRecently,a small pilot study deliveredmeermediated intervention to
four adults withcomorbid Down Syndrome am&SD with ID (Davis, Spriggs, Rodgers, &
Campbell,2018). Peer mediators inishnterventionstudyhad a diagnosis of Down
Syndromewith ID andwere able to reliably deliver the pemediatedsocial skills
interventionto those with comorbid ASD/ Down Syndrome with MWhen further
developinghe CBSCTFASD manua] inclusion of gpeermediated approach deserves
further considerationncluding more peemediated activities (e.goehaviour modelling or
useof video feedback to examirsecial interactiog) could increase levels of engagement
especiallyattimes when individuals fe@horecompetent with a particular skill or skill set

being taught

Rick alsofelt that the phoneosterhomeworktask caused anxiety and would be
improved by providing a predefined topic to discuss each vitagling the groupherapy
sessions, group members all expressed feeling uncomfortable with the phone roster task and
reported taking it upon themselves to set up a Facebook group for their communication. The
group was set up by one group member and included only those tagn@IBSCT}ASD.

As the Facebook group was not part of CBS@¥D, group facilitators did not have any
involvement.Further consideration should be given to making adapttimoine phone roster
task to reduce the anxiety of engaging with others. Stricdua fundamental concept in
teaching individua with ASD (Mesibov et al., 2004) and as such, the CBS&3ID manual
could be adapted to provide more structorthe phone rosteask by including a list of

specific topis to discuss on the phone eachelkiée.g, my hobby, favourite music). In

addition, internet access has provided a new format for social support groups and recently
there has been a significant swing in the ASD community towards conrijaged Facebook
social support groups (Mustafa, Sh&rFan, 2015; Roffeei, Abdullah, & Basar, 2015).

A significant amount ofonsideration wuld be needed tensure safety and
appropriategroup behaviourazhen developing aternetmediated social interaction group
activity forthe CBSCTIASD manual However, once includedfuture participantsnay find
the interaction less stressful, leading to nfoequentsocialcontact. An internetmediated

socialinteractiongroup could also be us@d aspringboardo address the topic ohline
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behavioursnore brodly (e.g, online dating. Online traininginterventiongprovidedto
children with A® and their parents are becoming increasingly more popuahool
settinggGood & Fang, 2015)etinterventions such as these #&atults with ASD are stiin
their infancy (Backman et al., 2018herealsoappeas to be only a limited fevevidence
based social skills intervention fadultswith ASD which address the top(e.g, Laugeson,
et al., 2015).

It is believed that symptosmassociated with ASD place adults at a high risk for
victimization from othersEldeson, 2010; Hannah & Stagg, 2DIBven in other knical
populations characterized by social skills impairméatg, AttentionDeficit/Hyperactivity
Disorder),the sympbms specific to ASRppear to increasesk of victimisation(Ohlsson
Gotby, Lichtenstein, Langstrom, & Pettersson, 20l8particular,impairments inverbal
(e.g., pragmatic language) and nonverbal (@derstandingocial cues) social
communicatiorcanlead to difficuliesinterpreting social cuesnd differentiatindbetween
safeandunsafeindividuals (Hannah & Stagg, 2016; Sevlever, Roth, & Gillis, 2013).
Addition risk factordor victimization inASD populationsarealack of independence (e.g.
reliance on othejssocial isolationpbedienttompliance, antimited sex educatio(Eldeson,
2010; Sevlever et al., 2013 addition, both male and femaldudts with ASDhave been
foundbemore likely to experience unwantedxual contact, sexual coercion, aage when
compared to a typically develeg adult§Brown-Lavoie et al., 2014). It is apparent that there
is a need to helpupportindividuals with ASDto safely navigate social interaction on the
internet and avoidchie dangers of either being a victim or euamtentionallyvictimising
others using online platforsn

It has also been argued thlhical factors associated with ASEanimpact on
culpability whencommittingcrimessuch a®onlinesexual offensefAllely, Kennedy &
Warren, 2019)While less is known about how ASD symptoms manifest into offending
behavioursarecentstudy conductethterviews onnine sexual offenders with ASand
finding suggest thatocial difficulties, misunderstandigdimited experience of sexual
relationshig and inadequate setntrolpossibly contributed toffendingbehaviours
(Payne, Maras, Russell, & Brosn&020) Intervention has been shown to reduce the risk of
individuals with ASD reoffendingRailey, Love & Campbell, 2020and early intervention
during the transition into adulthood may reduce the risk of an offence being committed.

Expanding CBSCTHASD to includea componenaddressingnternet safety andsk of
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victimisationmay go some way to reducing vulneralilithis topic could either be
developed as a singular component or be interwoven throughout the different GRS TI
components, complimenting a variety of social competence tapiparticular, romantic

relationships and sexual behaviours.

The only fenale participantwhich received CBSCTASD believed it was important
to include acomponent on relationships and datiAger completion of CBSCFASD, Clare
had a motivation to begin dating but strugbiégth the actual experiencResearch has
shown thatoncerns for social and romantic relationships are common for individuals with
ASD. For example, a large study which included 232 individuals diagnosed with ASD found
that while there were similar levels of interest in relationships between both typically
developed and ASD populations, individuals with ASD reported less opportunities to engage
in romantic relationships, more shdisted relationships, and greater concern for loggn
relationshipgHancock, Stokes, & Mesibov, 202®)is likely these redtiorshipdifficulties
are due to several factors. For exampleemwcompared tatypically developed population,
individuals withASD have been shown to have less understajdf sexualbehaviour and
rely moreonsex education from nesocial sourcesuch asbrowsing the interneandless
sexeducatiorfrom social sourcesuch ageachers and parer(télogavero, 2016).
Developing a&componentvithin CBSCTFASD which addressappropriate and
inappropriatébehaviouregardingriendshipsdating sexuality and longeterm relationships

could be helpfufor improvingdating experiences amelationship outcomes.

Clarealsoexpressed a preference for the group sessions because she did not like the
individual CBTapproach. She did highlighiatthe collaborativediscussions and listening to
ot her 6 s werepherfavoarite@spsct of the group sessiGlare reported that the
ff ace ever y tndturerofCBT is whatshe Hislikied the m&ite foundhatthe
gradualexposureactivitiesdid help hemwith handling stressfudventsduring therapy
howeverCBT strategiesvere notmaintainedandsocial distress returned after therapy
endedln the futuremodifications toveekly review formulationduring theCBSCTFASD
individual sessionsnay help to bettedentify strategies which anenlikely to be maintained
Explicitly addressng satisfactiorof a given intervention approach or activity could help the
therapistcollaboratively identifyalternativeCBT interventionssuch asreadingself-help

CBT literaturejnternetbasedCBT, psychoeducation or mindfulneS8T (BennettLevy et
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al., 2010).This minor modification coulgossiblyimprovecommunicatiorand increase

maintenance strategies

Kenalso expressed a preference forghaup sessianbecausie found it difficult to
work with his CBT therapist during individual sessioise n 6 s t her api st Al an
experience of working with individuals with ASD awndhile Alan completed all CBSCTI
ASD training, his lack of experienceay have affectedommunicabn with Ken. The
therapeutic relationship has been shown to be an important predictor of the development of
social skills in children with ASD, most notably, commization and language (Mossler et
al., 2019).However, clinicians with less experience of working with ASD may
miscommunicate or even overstimulate an individual with ASD and therefore risk inhibiting
thetherapeutiaelationship which fosters change (Lerretal. 2012) While thereare
advantagefor clinicianswith less experience foarticipag in training workshopsit is clear
thatclinical experiencsignificantly improves theiability to yieldmorepositive treatment
outcomesn an ASD populatioriBennettLevy, McManus, Westling, & Fennell 2009;
Kuyken & Tsivrikos, 2009Mannix et al., 2006; Westbrook, Sedgwithlylor, Bennett
Levy, Butler & McManus, 2008. For best outcome results, it has been highly recommended
to provide clinicians with a thedreal understanding of an intervention, combined with

applied experiential activities (Beidas & Kendall, 2010).

The CBSCTIASD training for the CBT therapsincluded many of the strategies
discussed in the literatureoweverthe remit of trainingprimaily focused on delivery and
learningthe CBSCTIASD manual contenRemediations to the training workshops should
include a greater emphasis on supervision, reflective practices and barriers to building a
therapeutic relationshipn addition, thetraining workshops for CBSCIASD are not
currently provided in the CBSCHASD manualIncluding these workshops within the
current CBSCTASD manuabr develojng aseparatéraining manual will be key for
ensuringhigh fidelity and the best possible outcomdafortunately, there isttle guidance
for cliniciansabout the implmentation (e.g., feasibility, effectiveness) of evidehased
interventiondor adults with ASD(Wainer et al., 201)7andthere are no universal guidelines
for the training and supervisiai CBT therapistslelivering ASDinterventiongWood,
McLeod, Klelanoff, & BrookmanrFrazee, 2016 Ensuring effective delivery is an imperative

factor to consider when evaluating the efficacy of CBSE&3D. As there are no known
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studies which systematically compahetraining strategieprovided tocliniciansdelivering

CBT interventions for adultwith ASD, furtherinvestigationsare greatly needed
8.2 ResearchLimitations

There are several potential limitations that warrant considerdtanfirstnotable
limitation of this study ishesmall sample sizéimiting the certainty with whiclguantitative
results can be interprete@lthough thesmall sample sizmmay havdimited the power to
detect potentially meaningfalinical effects the primary objecive of this study was to assess
feasibility before conducting larger trials test efficacyA furtherlimitation isthe non
normal distribution of outcome variable data on the IRG&ution should be taken in
comparing effect sizes directly to effect sibesn other samples. It is also worth
highlighting that all participants opted into the study by-efiérral and as a result may
likely represent a subset of adults with ASD who haeeeintrinsic motivatiors for
sociabilityand areable to better copeithh group situations withouhe need focaregiver

support.

Limitations of the study also include the quasperimental nature of the research
design. A general issue with a case study design is that the results are difficult to generalise to
the widerpopulation.In addition, the IRSA outcome measure was designed to be used by a
range of professionals as a practical assessment of social competence and was not specifically
developed for blinded assessments of individuals with ASD. As the IRSA is alao not
standardised measure for use within an ASD population, findings should be interpreted with
caution.While the IRSA subscales do appear to cover some of the most common social
competence components addressed in pre@studies, the measure does not
comprehensively represent all dimensions of social competence (Anme et al., 2014). In
addition, sensitivity to change has yet to be established for the IRSA. Although, change was
found in this study, largecale clinical studies are needed to demonst@taative change
scores for an adulkSD without ID population. As mentioned earlier, the IRSA instrument
has only been previously used in one clinical trial with ASD patrticipants and they all had
comorbid ID (Munesue et al., 2016).

It should also beoted that the researcher had direct involvement in the intervention
which may have caused subjective feelings which could have influence the case study (e.qg.,
researcher bias). In additioryelto the firstime delivery of CBSCTFASD manual, there
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were ®me notablalifficultiesin delivering the intervention as intendaccording tahe
manual Difficulties were primarily caused by the need to adjusttmeunt oftime for
participants to complete a specific task or discuss a particulardopity groupsessions
Despite this limitation, all of the content from each session were delivered by the group
facilitators and all tasks were completed by the group members.

It is possiblehat difficulties in adhering to thaterventionmanual were dut® the
characteristics of the participarfesg, longer processingtime¢)at her t han t he t he
ability to follow the protocol structurdt is apparenthat theresearchr failed to account for
thevariability of theparticipants social competencigsringCBSCTFASD development
Finally, the CBSCTASD manuakannot be recommended for use across all cultures since
much of the skills conter$ based omsocial behaviour norms westerncultures For
example Chinese international studersisidyingat univesity in theUS have been found to
beless comfortable witlbvert social behaviouryén & Berliner, 2011)andsocial protocols
such as maintaining ey®ntact during conversatisror negotiationscan be viewed as
inappropriae in other culires(\Woo &P r u d 6 h1®99)ne

8.3 Future ResearchDirection

Moving towardsrobustlargescaletrials will be necessarpeforeconclusionsof
efficacy can be establishdtlis important to implemer@BSCTFASD in different setting
with more diverg samples. A true randomised control design withitiple control
conditions(e.g. TAU control group, intervention control group and wait list control group)
would be the most rigorous way to test the efficac BECTFASD. To establish the
broader utilityof CBSCTFASD, researcimeed to move beyond clical setting. Delivery of
CBSCTFASD in community and educational settinghereyoung adultare more likely to
be preparingfor thetransition into adulthoodill be important in future studiefunding ad
policies play a significant role inany educational and communggttings so it is important
to be able taeliverinterventiors within a reasonable budgd&turther investigations should
investigate the feasibility of parents and caretakeher leading orhelping to facilitate the
group sessiong’ast research has shown that the utility of a manualised feadrgocial
skills intervention is feasible for improving social interactstails in children and youths
with ASD (Pugliese et al., 2020; Radley, Jenson, C&i®'Neill, 2014). Adapting the
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CBSCTLFASD group sessions to be delivered by trained parentsmoesaising the utility of
CBSCTFASD while also reducing the cost of delivesthin community setting

It is also important to includemoredivers participantpopulation(e.g, include
morefemales with ASD) in futurestudiesIn the study presented in this chaptbhere was
only one female with ASD which limited any investigatinto gender differenseain
response t€BSCTFASD. Additionally, it may be worth investigating if a mixed gender
group provides an added component for social change. Males and females alike may benefit
from learning about the shared experiences exgddsg each other, which could possibly
improve confidence and social motivation for those interested in establishing future

relationshipswith the opposite sex

Validated asessment aterialswhich measure behavioural changeadiults with
ASD arealso greatly needeg@rugha et al., 2015Future studies shouldm to adapt
existingyouthinstruments or develop new instruments for assessingl#d@vioural
outcomesspecifically foradults with ASD. Costly ASD screening instruments have been
usal in past social skills intervention (e.d\shman et al., 2017; McVay et al., 2016; White et
al., 2015) butmany ofsuch instrumestwere not designed to be sensitive to change
Additionally, only social competencies outcome measures were used to detefoany ef
and it is possibl€BSCTFASD impact maybe further reachip Research has shown that
group CBThas the potential to redustresdan individuals with ASD(McGillivray & Evert,
2014 Weston et al., 20)6Further investigabns on theimpad of CBSCTFASD on mental
health symptomeay further support the anecdotal data which suggest anxiety reduction

were experienced

Assessment dheefficacy of CBSCTFASD was also limited t@re/posttesting
alone.lt is importantfor future studieso condut follow-up assessmentis measure the
longerterm impact of CBSCTFASD. However, followup assessmensfiould not be limited
to experimental methodQualitative investigationsf the experiences gained sirtbe
delivery of CBSCTFASD may help to providenore specifidetailsof why the intervention
either did or did not have long lasting effefdisa specific individual Future research could
alsobenefit from providing anore robust assessment of treninggivento theCBT
therapst deliveiing CBSCTFASD. Interviewresponseby the CBT therapist provide some



124

anecdotatlataabout the trainingxperience bututure researckhouldalsoinvestigateif

differert trainingapproachegnpact onintervention delivery

Further investigations &EBSCTFASD should also include the addition of multiple
control groups (e.g., more than one intervention group and a no treatment control)
Comparing different groupsay help to determine if improvementerespecific to the
components of th&€BSCTFASD program or to other factofs.g, selfmotivatedsocial
interactions external to the interventjoAshman and colleagues (2017) utilised an
intervention control group and found no benefits to a structured manualised group social
skills interventionwhencompared to a nespecific social interactiomterventiongroup. It
possible that social skills can be improved by simply increasing the number of social
interactions experiencell is possiblethatfor some adults with ASOhenature of social
interactiongncludesworking components whictanimprove social competene@thoutthe
need to beompletelydirected

9. Conclusion

There are very fewvidencebased sociatompetencénterventionswith a group
componentvhich have been developsgecificallyfor adults with ASD Most intervention
efforts have focused on youth populas@gGates et al., 2017yet many individuals with
ASD encounter significant challenges in adulthood. Unemploynratiffizulties at work
poor academic performance, limited social interactionpamterquality of life arenot
uncommon factors for those with ASithich are struggling to cope with the demands of
adulthood(Miller et al., 2014) It is imperative thagvidence baseddult ASD interventios
are highly accessible and cost effeebefore they can be considered for use within
community and clinical settings. This study provides both qualitative and quantitative
evidence to support the use dEBSCTFASD within an adults ASD populatio®€BSCTF
ASD was found to be acceptable and beneficial for those with difficulties in social
functioning and may have the potential to improve the outcafiss increasingly

recognised population



125

Chapter 4: Study 2: Neuroplasticity of the Social Brain Following
CBSCTI-ASD

1. Introduction

The study within this chapter was primarily interested in investigating the neuroplasticity of
CBSCTFASD. A simplesocialconversatiortaskwhich resemble a reailife two-way
conversitionwas developed for this studyaturalness of the conversations were an
important element to consider for ecological validitying norinvasive optical imaging of

the brainParticipants in the ASD intervention group dhd typically developed com

group completed theonversationtask while having theiprain scanned using a novel
neuroimaging techniqué&indings from brain scans during the conversation task were used to
identify neurdogical biomarkersvhich serveal asregional brairtargets forassessing changes

in neurological function over tim&inding patterns linking to neurological biomarkers using
brain scanning technology could be effective in identifying specific pathways width

serve as objective theragnostic tools alonggmld standardASD assessmeimstruments

(Yang et al., 2017)

1.1Background

One possible explanation for the core ASD symptoms associated with social and
communication impairment is the social brain hypothesis (Dunbar, 1998). The social brain
hypothess is a strongly supported theory which suggest the social brain is responsible for the
mediation of social cognitive functionsoweverthe exact relationship betwegnpaired
social cognitiorand impaired brain function remains somewhat ung¢feang etl., 2020).
Social cognitionganinclude; identifying and perceiving emotions, understanding the
viewpoint of others, demonstnag) joint attention, face perception and understanding and
responding to other autonomous agents (Patriquin et al., 201&) fdne been attempts to
map the social brain using neuroimaging technologies and the medial prefrontal cortex
(MPFC) has been shown to play a significant role in social brain function (Di Martino et al.
2009) More specifically, theMPFCappears t@lay a role duringhe naturakocial

interactionsof having aconversation with othe(Suda et al., 2011).

It has beeshownthatindividuals with ASD can havstructural and functionddrain

differencesvhen compare to typically developpdrticipantgNickl-Jockschat et gl2012;
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Patriquin et al., 2016). A great deal of focus has been given towards investigating social
cognitive processes related to potential functional neuroendophenotypes in ASdquiiPatr

al., 2016; Phillip et al., 2012 clinical research biomarkeefers toobjectivebiological
signswhich can beaccuratelyneasured andhay influence and predict the incidence and
outcome (Uddin, Dajani,Voorhies, Bednarz, & K&t 7).Neuroantomical and
neurofunctionabiomarkers provide a visual map of the social brain in ASD and some
biomarkers are essentfar thefunction of the social brain networks (Pelphr2914).These
networks can include function in the MPFC, orbitofrontal coréeterior cingulate cortex,
amygdala, temporoparietal junction, inferior frontal gyrus, superior temporal sulcus (STS),
and the fusiform gyrus (Blakemore et al., 2007; Easton & Emery, 2004; Frith & Frith, 2008;
Kennedy & Adolphs, 2012; Nomi & Uddin 2015; &welland et al., 2017; Pelphrey &
Carter, 2008).

The utility of biomarkers has been gaining interest in recens yeal researchsr
have even demonstrated a map of functional connectivity within the ToM network of
individuals with ASD (Deshpande et &013).Additionally, a study byKana and colleagues
(2017) uilised Functional Magnetic Resonance Imaging (fM®l)examine the role of social
brain networks in selbtheis processing in young adults with ASD. Participantthe study
completed ataskvehr e t hey were asked to make fAyeso or
visual adjective described themselves (self) or their favourite teachersjoiring self
and other processing both the ASD group and the typically developed control group
demonstrated significant increase in activity in théPFC.Contrary to past research
findings (e.g.Di Martino et al., 2009Sugranyes et al., 20}, functional differences in the
MPFC were not significant between grou@soup differencewerefound in other social
brain regionsBetween groupsralysis showed significantly reduced activitytlie left
inferior frontal gyrus and left inferior paratlobe in the ASD groupvhencompared to the
typically developed control group. Additionally, while processingsaited words, the
ASD group demonstrated significantly weaker functional connectivity of the anterior
cingulate cortexAlthough findingswere somewhat mixethis study help furthedentify
importart functioral frontal lobe regiongssociated with the social bramindividuals with
ASD.

Despitesomemixed findings amongst the researcmetaanalysegindings on the

social brain in ASD ave consistently shown that MPFC is typically less active across a
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variety of social task demands when compared to typically developed individuals (Di Martino
et al, 2009; Sugranyes et al., 2011). Individuals with ASD have demonstrate hypoactivation
in the MPFC in response to social cognitive task demands when compared to typically
developed controls a number of studig®.g, Sugranyes et al., 201Reng et aJ 2020.

However, group differences in MPFC activation may relate more to specific saoiali sti

and it is possible that the MPR€a less reliable marker for measuring social impairment
under certain conditiorthan previously believe(Kanna et al., 2017). It is apparent more
evidence is needed to support the MPFC as a viable targatefmuring the eftts of

interventions on social cognition.
1.2 Neuroimagingand Social Skills hterventiors

Understandinghe brains responge psychological interventi@is an important
advancemen clinical researcliFaja et al., 2012; McPartladPelphrey, 2012; Van Hecke
et al., 2015; Yang et al., 2017) améy contributé¢o understanding a causal chain for ASD
The model in Figur® describes a causal chain, which in its simplest form, involves the
influence of environmental and genetic faston three levels of interaction: biology,
cognition and behavioural. Measuring activity of the nehiadogical markers potentially
associated with ASD, may provide convergent validity between biological and behavioural
assessments. A multiple assessnag@proach may provide a more accurate indication that the
intervention is acting on brain mechanisms associated with social cognition and social
behaviour. To date, only a select few psysbaial intervention studies have attempted to

measure brain plastig leaving low external clinical validity.
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Figure 8 Causal model of ASD
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There has been some ASD social skills intervention research which has revealed that
there maybe a significant degree of plasticity in the neural systems associated with social
impairments (Van Hecke et al., 2015; Yang et al., 2017). In a study by Yang and colleagues
(2017), fMRI was used to successfully identifypreatment neurological biomagis which
accurately forecasted the response to Virtual Re8litgial Cognition Training (VFSCT) in
a sample of young adslvith ASD. The VRSCT was a novel fivaveek intervention which
totalled 10 hours of computerised social cognitive training. kamedtconnectivity analyses
revealed that within the adults with ASD which improved performance on social cognitive

tasks, the general increase in connectivity was found in the right STS and the MPFC.

The onlyevidenceebased comprehensive manualisedugreocial skillgprogramto
measue neurological change in response to intervention comes from a randomised controlled
trial of thePEERYLaugeson & Frankel, 201®tervention(Van Hecke et al., 2015)
Assessment usingEG providel instantaneous feedbdaof brain activity while adolescent
with ASD focused on a fixation point displayed on a computer monitor. Researchers found
that adolescentsith ASD who completed th& EERSntervention demonstrated a shift from
right hemisphere to left hemisphere dominant EEG asymmetry (Van Hecke et al., 2015).
Findings show the magnitude of left dominant EEG asymmetry was related to fewer reported
ASD symptoms, increased social contact medeased knowledge of social skills. The
authors also reported that EEG data for adolescents with ASD no longer significantly differed
from that of the typically developed controls following successful completion of the
intervention. Unfortunately, theamn disadvantage of EEG recordings are they produce poor
spatial resolution, limiting the identity ekactly which aream the lefthemisphere of the

brainwere most active.



129

Interventions which specifically target the neural mechanisms associate@evéh s
competencies adults with ASD may greatly improve intervention outcordesresearch
advances and neuroimaging techniques improve, it is possible that neuroimaging assessment
methods may provide greater accuracym@asuring symptonmend treatmendutcomes for
individuals withASD (Ansel et al., 201 B0dlte et al., 2015)Although neuroimaging studies
have shed light on potential neuroendophenotypes of ASD, it has been argued that they have
not yet established sufficient validity to translate irgliable biomarkers that can be used in

clinical practice (Goldani, Downs, Widjaja, Lawton, & Hendren, 2014).

The emerging evidence from a range of current neuroimaging studies indicate several
areas of the social brain to be potential nebi@markersof ASD. Across the studies
published on the social brain of individuals with ASD, there is a lack of consensus on a
specific region or network that may serve as neurobiological indicators. Identifying neural
markers is essential to understanding the bio&ginderpinnings between both typically
developed and ASD individuals alike. It is possible that reliable biomarkers can support a
diagnosis of ASOEcker & Murphy, 2014; Ecker, Bookheimer, & Murphy, 2015), and
improve the assessment and design of tacgiterventions which aim to enhance social
competence, more specifically, the social cognisibilitiesneeded to be socially proficient

when interacting with othe ®atriquinet al., 2016).
1.3 Objective Assessments of Neural Function in ASD

Assessrants of adult ASD interventions can often be diffichkcauserery few
objectivemethods exist for reliably measuring ASD related outcomes. For instance, a recent
review of outcome measures in intervention trials for adults with ASD found that the current
data on the validity or reliability of ASD instruments to assess charagpiult populationss
limited (Brugha et al., 2015). In addition, most assessment methods used in the ASD
intervention research rely on the subjective perceptions of change by (@lter caretaker,
clinician or teachers). This brings further consa&imceresearch has shown that many
individuals who ardéess knowledgeable about ASD will often overestintagperformance
of individuals, while those who are actually most knowledgeable aboutoiSD
underestimatperformancelicMahona, Stolla, & Linthicum, 2020As such, leved of
knowledge could have a significant impact on-sefforted assessments whicmigs further

concerns for use as a single proxy for outcome assessments.
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To reducelterelianceand limitatiors of subjective assessments of ASD, more
objectivemeasurearegreatlyneededBiomarkers have the potential to increase our
pathological underanhding of ASD by highlighting the processes behind this heterogenous
disorder (Di Martino et al., 2017; Hiremath et al., 2021; McPartland, 2016). In intervention
research, validation of biomarkers to measure change provides researchers with the ability to
avoid reporting biases and distinguish between actual change or placebo effects (Masi et al.,
2017). Learning the differeesin brain function between individuals with ASD and typically
developed controls can aid researchers in the development of bnoadkes of ASD,
provide an objective measuiereducediagnosisvaiting timesand help further validate

intervention outcomassessmen{§&recucci, Siugzdaite & Job 2017).

Using advanced technologies with innovative neuroimaging protocols may one day
help clinicians to accurately detect and clearly characterise features of ASD. In a recent
review (Hiremath et al., 2021) of emerging behavioural and neuroimaging biomarkers related
to ASDrevealed that neuroimaging research can play a crucial role @éatlyedetection and
accurate characterisationiafegularbrainfunctioning However this research is still in its
infancy asmany of the studies included in the review rely on very small ASD saniies.
conclusiongrom the reviewwere heavily based oRSD relatedoehavioural impairments
associated with structures of the brain, brain volume and functional brain connectivity using
Magnetic Resonance Imagitechnology Due toassessmermhallenges specific to
individualswith ASD (eg., sensory issuesit isimportant to ensure that neuroimaging
assessmentwe feasibldor this populationfMRI is a noninvasive neuroimaging technique
that uses a strong magnetic field to measure hemodynamic change and provide high
resolution imagesf brain activity. Data from fMRI studies has aldentifiedfunctional
brain patterns in ASD which can be distinguish from typically developed individuals.
However, there continues to be soguestionon thefeasibility of using fMRI within the
literature, thuslimiting the reliability of fMRI for identifying specific biomarkers for ASD

assessment (McPartland et al., 2021).

There areseveral limitatios which need to be noteghenconsidering theise of
fMRI assessmentwithin ASD research and clinical practigerecentstudyinvestigated the
feasibility of usingfMRI scanning in a clinical trial for children with ASD aged fromi3
yeargDeMayo et al 2021). Children were reported to have no functioning constraints for
partidpation at the start of the research, however only 24 children out of 71 recruited
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successfully completed both 8YRI scan and other assessments at basédigé. volume

noise during scanningnd feeling of confinementvereissues reportedthich couldhave
possiblyaffected the brains response to assessriRenthose who did complete the
assessment it was important to have flexibility and tailor the experience foofetheh
participans. Dependenbn the paradigm used during assessitarg may be mar difficult

for researchers to achiewwhile fMRI does provide a tool for gathering objective assessment
data,it does not appedeasiblefor use with childrer{fMcPartland et a] 2021)and feasibility

for use withadolescentand adults with ASD has y#t be established

In recent years, electroencephalogram (EEG) has been a popular objective
neuroimaging assessment used in ASD research (Brihadiswaran, Haputhanthri, Gunathilaka,
Meedeniya, & Jayarathna, 2019). EEE& safe notinvasive direct method of measuring
neural atvity by strategically placing electrodes which measure electrical activity of the
brain on the scallEEGhas recently been used to identify ASD characteristics and help to
predict appropriate treatments. For instamcescent study used EEG and ¢ngeking
technologies to assess both typically developed and ASD children (Kang2éea). For all
97 children, their resting state EEG data was recorded, and they also perforrradieng
tests individually on stimuli of ownace and otherace strangr faces. Findings revealed that

combining the two types of data, the accuracy to classify groups reached approximately 85%.

Similarly, a very recent study combined EEG and facial thermographic data into
several computerised learning models in an autahegiproach to ASD classification. The
integration of EEG and thermographic data achieved approximately 94% accuracy when
classifying individuals with ASD from control subjects (Haputhanthri e28R0). EEG has
also been used to assess improvementsilidreh with ASD after receiving intervention
Pivotal Response Treatment (PRI pASD intervention based on applied behaviour
analysis (Lei & Ventola, 201@ndhas growing empirical support for producing therapeutic
gains in social communication skillKoegel, Ashbaugh, & Koegel, 2016; Verschuur et al
2014)A recent pilot study (Hegarty et al ., 201
response to a PRT prograihe esearchers observed associations between baseline
structural propertiem languageegionsof the brainand improvements in language abilities
following PRT (Hegarty et al., 2019). Unfortunately, due to the limitation of EEG, the precise

mechanism behind neurological change could not be established in this study.
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Compared t6MRI, EEGappears to be a more feasible objective ASD assessment
sinceit does nohavethe limitations of loud noise and contaiantduring neuroimaging
(Amaral et al., 201.8D 6 C tBaran, Baker, Michel, & Karp, 2019%1owever, the low spatial
resolution of EEG mew® data is not useful for pinpointing exact locagiohbrain activity,
and it does not allow researchers to distinguish between sources of activities which are
closely related. Functional neimfrared spectroscopy (fNIRS) is also a riowasive, optical
neuroimaging devise which looks similar to EEG in its applicabanit provides better
spatial resolution by ass@sg hemodynamic changsimilar to fMRI. An additional benefit
to fINIRS over EEG s that itrequiredesssetuptime andincludes alessintrusiveapplication

process.g., eliminated the need for cream scrub an@ygelication to the scalp

There have been two systematic reviews which have reported on the feasibility of
using fNIRS as an objective assessment within an ASD popugg@utler, Kiran, & Tager
Flusberg, 2020; Zhang & Roeyers, 201&)ross the studies inothreviews methods
included a variety of tasks which aim to assess features such as executive functioning,
language and speech, and social perceptions. Resultieghgatf cortical level activity in
individuals with ASD have been similar across several cognitive, social, and language
assessmestSimilar to other neuroimaging researdie turrentNIRS findingssuggests that
there is reduced activity in the MPF@ferior frontal gyrus, and/or STS activationbath
children and adults with ASD when compared to closely mattpechlly developed
controls Butler et al., 2020Su et al. 2020; Yeung et al. 20hang & Roeyers, 20)9It
appears that similar to EE®IRS is more feasible to use with an ASD population than

fMRI but also benefits frormroviding more location accuradhanEEG.

Currently, there appears to be no one assessment measure or set of assessment
methods or instruments that can be considered a standardised measure for outcome
evaluations in adult ASD intervention trials. Developing studies that can measure both
biomarkerand behavioural change in response to psychological interventions has become an
important goal in recent ASD research (Faja et al., 2012; McPartland & Pelphrey, 2012; Van
Hecke et al., 2015; Yang et al., 201X)multiple assessment approavclay provide amore
accurate indication that the intervention is acting on brain mechanisms associated with social
cognition and social behaviour. To date, only a select few psy@tial intervention studies
have attempted tobjectivelymeasurehe brains response tatervention It is importantfor

researchert provideevidence towards tHeasibility and validityof neuroimaging
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techniquedefore they can beegularly used toobjectivelyassess and evaluatieange in
ASD.

1.4 Aims andObjectives

Aim 1. To measure the neurological activity of participants duarapnversatiotaskin
order to identify viable neurological biomarkers of the social brain

Aim 2. Investigate the utility of Functional Nebrfrared Spectroscopy (fNIR$) measure

changes imeul function over time.

Objective: The primary objective of the study is to measure the brains response to €BSCTI
ASD.

1.5 Hypotheses

H1: Demand from the conversation task will significantly increaseHByactivation in the

MPFC, an area implicated in thsocial brain and the pathology of ASD.

H2: During task demand, the intervention group will demonstrate decreased activation in the

MPFC when compared to the typically developed control group.

H3: As a resulbf completingCBSCTFASD, over timethe intervention group will
demonstrate greatercreases in oxyHb concentration during task demaindhe MPFC
when compared to the control group

1 Method

3.1 Design

A quastexperimental design was used in an attempt to quantify the neurological retgponse
CBSCTLFASD. Functional Near Inferred Spectroscopy (fNIRS) assessed social brain function
in the ASD intervention group (participants from study 1) and a typically developed control
group. During the conversation task there were three scanning conditiétesting brain 2.
Entering a conversation 3. Maintaining a conversation. The fNIRS devise us@sfrazad

light to measure associated changes in hemodynamic responses related to the neural activity
in cortical regions of the brain. More importantidIRS is a validated instrument for

measuring hemodynamic response in human brain imaging research during naturalistic tasks
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(Noah et al., 2015)'he oxyhemoglobin (oxyHb) signal was selected as the signal source
due to superior sensitivity in detectitagkrelated changes, along with a high correlation
with oxy-Hb leveldependent signals in fMRT¢ronov,Zhang, & Webb, 2007).

The brains response to stimuli within the three conditions during the conversation task
were measured for associated incredseels of local oxygen consumption which increases
cerebral blood flow and blood volume in the brain. Measurements eflibxyere taken
during a simple conversation task at pre and post intervention testing. Pre atedipiastk
activation oxyHb estim#es were calculated and converted to change values. Multivariate
analysis of variance (MANOVA) were run to measure betwgrenp differences in oxyb
change values. Post hbtests analysis were run to measure wiipioup differences.

MANOVA analysis wee performed with group (intervention group vs typically developed
control group) as the independent variable andidlyconcentration task activation change
values were the dependent variables. In addition, to investigate differences in social
competencdetween groups, pitest and postest social competence assessment scores were

converted to change values and analysed with MANOVA.
3.2 Participants
SeeChapter3, Section 2 for intervention group characteristics

3.2.1Inclusion Criteria for the Control Group.

Inclusion criteria for the control groupquired that participants were typically
developed and between the ages of 18 and 30 years. During the intake interview participants
reported no presence of a current medical or mental health condition that could impact their
ability to be involved in thetudy. Participants were administered the MSCS (Yager &
Larocci, 2013) selfeport questionnaire artdle IRSA(Anme et al., 20149bserver rated
assessment. Atontrol participantssocial competence scores fell within the range found in a
typically devebped sample. To control for basic demographic differences, control
participants with a close match of age and gender to that oftéreentiongroup were

selected

3.2.2 Control Group Characteristics.

Participants were recruited from an undergradpatehology cohort. The researcher

advertisedy strategically placingosteraround the university campusour typically
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developed males and one typically developed femesigondents/ho were closely matched
in agewere recruited to take part in the cohgooup.The age range between control group
participants were 180 years with a mean age of 21.4 and a standard deviation of 4.8.
Control group participants weBgitish second year undergraduate psychology students
recruited from a University in the NbrWest of England.

3.3 Materials

3.3.1 Functional Near Infrared Spectroscopy (fNIRS)

EEGand fMRIhave beenpopular neuroimaging techniquesich haze been widely
used for decades, however advancesiartechnology have led to the development of
several other neuroimaging techniquasch includedNIRS (Liu et al., 2017)In recent
years, EEG and fMRI have been vital for investigabragn function however there are
several disadvantages when conggiatio fNIRS techniques. For instance, fNIRS provide
superior spatial resolution compdte EEG, and is more accurate at locating the signal
source from the brairL{u et al., 20%). Thebenefit of theNIRS deviceis itscompact,
mobile and demonstratenore tolerance of movement than fMRIhich allows researchers
to create tasks with more ecological validigyg, Suda et al., 2011; Liu et al., 2016)
Furthermore, fNIRS is more cesffective than using fMRImaking it moreaccessibléo use

for interventions which may involve several scanning sessions.

Changes in oxygenated haemoglobin were measured usingCa&2nels (Chs)
NIRSport dewte and NIRStar program (NIRx Medical Technologies, 2015). As a region of
the brain becomes functionally active, thetabolic activity of neurons increases and
cerebral blood flow to that region increases (Attwell & ladecola, 2002). In addition, cerebral
blood volume, oxygen metabolic rate, ang-Hb will increase (Liu et al., 2017). Near
infrared light is moderateliransparent to biological tissues. fNIRS requires-iotgnsity
nearinfrared light in the range between 650 nm and 950 nm to penetrate the skull. Released
infrared light passes through the scalp tissue and the skull to a maximum depth of
approximately 3 m which is detected by a light receptor that measures the intensity of
relative changes (Gratton et al., 2010; Noah et al., 20%8nty channels cover the
prefrontal cortex. The souraketectos were set up at distance of 3 centimetres apad.
fNIRS probes useth the study were placed in accordance to tH@0nternational system
for EEG recording (Liu et al., 20175ource emitters were positiedion F3, AF7, AF3, Fz,
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Fpz, AF4, F4, AF8detectorsverepositiored onF5, F1, Fpl, AFz, F2, Fp2, ané ee
Figure9).

Figure 9 Probe positioning used to scan the prefrontal cortex.
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This study focuses on the results based on theHixghromophoreA couple of
factors were considered for the selection of-bityas representative of brain activity: Firstly,
there are some researchers which suggest thatibxg the most sensitive panater of task
related hemodynamic response (Doi, Nishitani, & Shinohara, 2013; Hoshi, Kobayashi, &
Tamura, 2001; Strangman et al., 2002). Secondly, another factor for choosiHp ovas
due to the data analysis approach used. A correlation betweendbdekimenrlevel

dependent signal and oyb in the PFC has been shown during cognitive tasks using
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Statistical Parametric Mapping (SPMpweverthe effects have been shown to be stronger
for oxy-Hb (Cui, Bray, Bryant, Glover, & Reiss, 2011). Since the @iithis study was to
investigate the bragresponse to CBSCIASD, the selection of ox{Hb was more idine

with the research aisof this study.

3.3.2 Social Competence Measures

See chapter,4ection 3.4or full detailsof theMSCS and the IRSA
3.4 Procedure

3.4.1Social competence assessments

One week before the commencement of the intervention betimtervention group
and the control group were asked to complete the MSCS questionnaire, take part in the IRSA
observerrated social interactiotask(see chapter,4ection 3.50r task details) and complete
afive-minuteconversation task with brain monitoringing fNIRS Posttestingassessmest
were alsacompleted approximatelyne weelaftertheinterventionwas completedlhe
social interaction task was administered in an observation suite at the University of Salford
campus. In order to improve ecological validity, the experimental suite was designed as a
small lounge with an adjacent chair and sofa for participantsve dnaomfortable
conversation. The observation area was equippegthanulti-recording video from
controllable CCTV cameras and a emay mirror for observatioiased investigationsge
Figure 10). The aim of the conversation task was to provide an ssees of brain function
during a naturalistic conversation. The intervention and control groups completed the task
one weelbefore the start of the interventigoré-tes) and once again at the end of the
intervention posttes). All participants completed the taaktwo separate time points which
wereapproximately eight weeks apart. During the eight weeks between testing, the control
group were provided no intervention or training and reported no change to their normal

routines.
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Figure 10 Image of University of Salford observation suite

Image taken from the University of Salford websitgs://www.salford.ac.uk/healaind

society/facilitiesandservices/psychologiaboratories

The task aimed to replicate a natunedt-time conversation between the participant
and a person unfamiliar to them (a confederate). During this conversation task participants
were required to wear tHBIRS device for approximatelfive minutes. The fNIRS is a small
norrinvasive dewe thatwas simply placed on the head of each participant similar to a
swimmer 6s cdadlp (see Figure

Figure 11 The fNIRS cap with probs and sensaitached.



https://www.salford.ac.uk/health-and-society/facilities-and-services/psychology-laboratories
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There were only three instructions to follow for t@versation taskl. thetopic was
to be chosen by the prior to the start of the conversatieaich person was to speak in turns
during the conversatioB. participants were instructed to attempt to stay on tdpie.
confederate was instructed to atfrto facilitate a balanced conversation by keeping their
responses to within approximately 30 seco@mditiors were monitored and time markers
were used to separate each condition. Time markers to measure brain function were taken at
three intervals @eFigure12). Participand were aware of the resting brain condition
interval, however, to increase the ecological validity of producing a natural conversation,

they were blind to the specific time intervals of the other two data measurement points.

Figure 12 Image of event file for three conditions: resting brain, entering the
conversation and maintaining the conversation
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3.4.2Data analysis

SPM analysis was used to statistigalssess the study hypothesis about regionally
specific effects in the functional brain. Analysis of fNIRS data was conducted using the SPM
approach. SPM is a standard technique for the analysis of functional brain images (Penny,
Friston, Ashburner, Kiebe& Nichols, 2011). In addition, SPM has been considered a gold
standard technique for the analysis of fMRI data (Friston, 2007) which is comparable to
fNIRS data (Cui et al., 2011)he dataanalysis portal functions in the SPM package were

used to includstatistical analysis of hemodynanstate time serie® compute the time
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series of O, tissue blood volume, and &¥y2 saturationfrom the filtered data produced by
the preprocessing utility (Xu, Graber, & Barbour, 2016).

To preprocess fNIRS measurement data, the nirsLAB toolboxes were used to exclude
data channels having excessive noise, delete experimentally irrelevant time intervals, remove
any artefacts from the data (artificial spikes) and filter data to exclude memeally
irrelevant frequency bands (séigure 13). Discontinuities were removed from the filtered
data and Chs that clearly contained artefacts were excluded from further analyses. The
waveforms of haemoglobin concentration changes for all 52 Chs colegrsation and
control conditions were calculated for all participants. Data quality was checked with 15%
confidence intervals andhta was filtered with a band pass filter (lpass filter and a high
pass filter combined into a single operation) witaepling rate of 7.81 (Hz) and low ewif
frequency of 0.0033 (Hz) and a high-ait frequency of 0.2Bad channelgffected by noise
wereidentify and excluded.

Figure 13 Data Quality Checking Tool
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