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Popular science summary

Autism spectrundisorder(ASD) is characterized by challenges in social interpdaiapting

to new situations, anaver and undessensitivity to sensory impressiorsutistic individuals

are oftenstressed, depressed or anxious and have poor, sedjng every day a struggle
andreducinglife quality. However, mental healtheatmentssuited for autistic individuals

are few. Acceptance and commitment therapy (ACT) is a psychotheragyl fietchronic

or complex problems but is not evaluatedautism. Questionnaires assessing ACT, such as
Action and Acceptance Questionnaire (AAQ) and Cognitive Fusion Questionnaire (CFQ),
measuring flexibility andheability to handle disturbing thoughts, are aesessed in autism.
Therefore, this thesis evaluated ACT, AAQ, and CFQ in autistic individuals.

In Study|, 28 autistic students (131 years)eceivedgroupbased ACT adapted to
autism (NeuroACT) or teaching as usual. The NeuroACT program worked veeighool
environment and improved stress, anger, depression, prosocial behavior, and
hyperactivity/inattention compared to teaching as usual. However, the program did not
improve conduct problems, peer relasbip problems, or anxiety.

In Study I, tenautistic adults (255 years) with mental health problems received 12
NeuroACT groupsessionsThe program seemed logical and reasonable to the participants,
and 90 % completed iTheparticipants experienced improved stress, life quality, depression,
soaal ability, flexibility, and ability to handle disturbing thoughts directly after or after three
months compared to before the program. However, anxiety or work and -fataiigd
disability did not improve

In Study I, 39 autistic adults (265 yearswith mental health problems received 14
NeuroACT groupsession®r standard care. NeuroACT seemed logical and reasonable to the
participants, and 85 % completed the program. NeuroACT participants perceived improved
stress, life quality, sleep quality, addpressiomirectly after or after six monthsompared
to the standard care participantdso, they were more flexible, could handle disturbing
thoughts better, did not avoid stressful situations as much, and were more motivated to
participate in sociakvents compared to before the program. Participants in both NeuroACT
and standardcare were less anxious. No group difference was found in awakening
difficulties, daytime tiredness, breathing problems, awareness of others, communication, or
everyday functning.

In Study|lV, 54 autistic adults (2¥2 years) with mental health problems completed
AAQ and CFQ questionnaires. The questionnaires were related to psychological distress,
guality of life, and autispnand adequately measurdtexibility and the ability to handle
disturbing thought@ autistic adults

In conclusion ACT adapted to autisis appropriateandappeargo improve stress and
mental health imutisticadolescents and adulfdso, it may help overcome aspects of autistic
core challengesHowever, nore research is needed to further evaluate ACT in autistic
individuals.






Abstract

Background: Autism spectrum disorder (ASD) is neurodevelopmental condition,
characterized bghallenges in reciprocal social behavior, restricted and repetitive behaviors
and interests, and sensory hypand hyposensitivity. ASD is associated with executive
dysfunction, perceived stress, and psychiatric symptoms, reducing quality of life and
adapive functioning. Acceptance and commitment therapy (ACT) has been proven effective
for complex and chronic conditions, although not evaluated in ASD. -éd@iBistent
instruments, such as Action and Acceptance Questionnaire (AAQ) and Cognitive Fusion
Questonnaire (CFQ), measing psychological inflexibility and cognitive fusion, have not
been assessed in autistic individuals. Hence, evaluating ACT and the psychometric properties
of AAQ and CFQ in autistic individuals is paramount.

Aims: The overarching ainwasto evaluate the feasibilifypreliminary efectiveness and
validity of ACT adapted tcASD. Specifically, the aims were to evaluéi9 the feasibility
and preliminary etctivenesof groupdelivered ACT forautistic adolescents and young
adults in aspecial school setting (Study, [2) the feasibility and preliminargffectiveness

of groupdelivered ACT forautisticadults in a psychiatric outpatient setting (Study Il and
), and (3) the psychometric properties of AAQ and CFQ@utisticadults (Study 1V).

Methods: An adapted ACT protocol (NeuroACTyas evaluated in a quagxperimental
randomized tria(Study 1) an openpilot trial (Study II), and a randomized controlled trial
(Study I1I).

Study lincluded 28 ASD adolescents and yoaaglts (1321 years) utilizing waitist
controls having school classes as usual. Assessments were done at pre, post, and two months
follow-up, evaluating selland teacherated stress, sefferceived depression, anxiety, angetr,
hyperactivity/inattention prosociality, and conduct and peer problems, analyzed using
rmANOVA.

Study Ilincluded 10 ASD adults (265 years)assessingreatment credibility, self
perceived stresandquality of life (primary outcomes)yymptoms of depression and anxiety,
disablity (social; vocational; family), psychological inflexibility, and cognitive fusion at pre,
post, and three months follewp. Data were analyzed using paitddsts.

Study Il included 39 ASD adults (242 years) randomized to NeuroACT or treatment
as usual (TAU), evaluating treatment credibility, qefceived stress and quality of life
(primary outcomes), symptoms of depression and anxiety, sleep problems, gisdidl;
vocational; family), cognitive and behavioral avoidance, psychological inflexibility,
cognitive fusion autistic core challengesnd executive dysfunctionat pre, post, and six
months followup, compared to TAU. Data were analyzed using rmAMRGCWd clinically
significant change.

Study IV evaluated the construct (convergent and divergent) validity and reliability of
AAQ and CFQ in 54autisticadults(21-72 years)n a psychiatric outpatient settingsing
explorative factor analysis and Pearsarorrelation coefficient.



Results: In Study |, all participants completed NeuroACT, and treatment satisfaction was
high. Overall (prepost2-month) statistically significant improvemenisere foundin self

and teacherated stress, overalpsychiatric symptoms, anger, prosocial behavior, and
hyperactivity/inattentiorfd = 0.70-0.81, 95% Cl)and a statistical trend for depressidr=(

0.67, 95% C), in NeuroACT compared to wdlist. No statistically significant interaction
effect or statistal trend was found in conduct problems, peer relation problems, or anxiety
symptoms.

In Study Il, 90 % completed NeuroACT, and treatment credibility was high (M=7.7/10,
SD = .8). Statistically significant improvementy statistical trends were found égpost or
pre3-month) in perceived stresand quality of life (primary outcomes) depressive
symptoms, social disability, psychological inflexibility, and cognitive fugtbs 0.270.92,

95% CI) Anxiety or work and familyrelated disabilitywere not statistically significantly
improved.

In Study 111,85 % completetNeuroACTand teatmentredibility was high (M=7.3/10,

SD = 2.5). Overall (prepost6-month followup) statistically significant improvements or
statistical trendsvere observedn perceived stress and quality of life (primary outcomes),
depressive symptoms, sleep quality, cognitive and behavioral avoidance, psychological
inflexibility, cognitive fusion, and autistic core challenges related to autistic mannerism (i.e.,
cognitive anl behavioral inflexibility) and social motivatiofd = 0.571.24, 95% CI) in
NeuroACTcompared to TAUBetween grouplmically significant changes were in favor of
NeuroACT. No statisticallypbetween groupignificant change or statistical trends wienend

in breathing problems, fatigue during daytime, awakening difficulsesjal, work, or
family-related disability social awareness, social cognition, communicat@nexecutive
dysfunction Dropoutrates werehigher in NeuroACTcompared to TAU.

In study IV, @rallel analysis indicated a offi@éctor solution for AAQ and CF(@Both
instruments showed oneEDFWRU VROXWLRQ H[SODLQLQJ Rl1 $$4 YDU
R1 &)4 YDULD Q FSstatisticaly significant positive correlations were found between
AAQ and CFQ, andneasures of psychiatric symptoms and autistic traisgptsocial
awarenesssupporting convergent validityStatistically significant negative correlations
were observed between tBAQ and the CFQ, and quality of lifessupporting divergent
validity.

Conclusion: ACT adapted to autism is feasible in autistic adolescents and adults and appears
to improve stress and mental healtiso, it may help overcome aspects of autistic core
challenges. Common instruments to assess ACT are preliminarily valid and reliable for
autistic adults. However, oneextensivaesearch is neededfiarther evaluaté&CT in ASD.

This thesis adds to the growing awareness and empirical support of conbettasioral
modelsfor autistic individuals.
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Terminology

Terminology

Acceptance

Antecedent
Behavior-goal
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Evaluated by its reinforcing consequences
Perceiving something inside the body
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Foreword

After more than 20 years of experience in the 'autism field', | am still as fascinated, curious,
and thankful as when | once started. My professional journey began as a school assistant using
the ABA methodology of ...rjan Swahn. | later continued as a GBITABA supervisor
inspired by Olle WadstrSm, Gunilla Gerland, Tony Attwood, and Temple Grandin, to name a
few. Finally, | have become a clinical neuropsychologist, seeing patients with
neurodevelopmental conditions. | drappyto have the opportunity toke part in the many
personal and professional experiences related to autism.

A neurodevelopmental condition suchaagism has several facets, both strengths and
difficulties. Also, whether it manifests as a strength or a difficulty may depend on what an
autistic individual sees him or herself as part-ahe mainstream society, the autistic
community, or both. Moreover, it depends on whether society perceives autistic individuals as
assets or liabilities.

The common ground shared &tisticindividualsis the experience to deviate from how
the majority of society's members perceive things and relate to the world around them; what
captures one's interest, how sounds present, the tactile experience of objects, how people smell,
the reflection of light on asurface, memories from one's childhood, -begraphical
perspectives of the future, food's texture and taste, how things are organized into categories,
perception of time, space and order, the registration of one's body signals, other people's facial
expressions, voice tone, and gestures, what people mean by what they say, which events are
stressful, andvhat activities are vital.

Finally, helping develop coping skills, alongside creating a more afiisnaly society
to meet autisaspecific challengescan be essential to improving mental health and everyday
life in autistic individuals.

StockholmApril 2022



Chapter 1

Introduction

This doctoral thesis's overarching aim was to evaluate the feasibility and preliminary
effectiveness of a contextual behavioral therapy, acceptance and commitment therapy (ACT)
in improving stress and mental health and overcoming autistic core challerayggddscents

and adults with autism spectrum disorder (ASD). Notably, the overall objective was not to
obtain changes in autistic presentatiper se(i.e., objective dservation of reduced core
symptoms). Furthermore, aiming to change autistic sgrepbmsis not desired from an

ethical perspective. Instead, we hypothesized that ACT would facilitate disengagement from
(and willingness to experience) obstructive thoughts, emotions, sensory experiences, and body
sensations. We anticipated that this wouldate a more psychologically flexible behavior
repertoire and improve stress and quality of life.

In line with these hypotheses, we evaluated if ACT would be feasible and positively
affect stress and mental health in autistic adolescents and youngradistshool setting and
autistic adults in a psychiatric outpatient clinic. Moreover,ewaluatedf ACT would help
overcome autistic core challenges in these individuals. FinaMglidate the evaluation of key
ACT constructsye assessedtandard insuments measuring psychological inflexibility and
cognitive fusion in autistic adults.

Before presenting and discussing the details of the specific studies, | will give a
background to ASD, st clinical features, epidemiology, consequences and treatment
challenges, and the conceptual, clinical, and empirical underpinnings of interventions for

autistic individuals in general and ACT for ASD in patrticular.






Chapter 2

Background

Perspectives and definitions of what are 'disabilities' have shifted along the historical and
cultural horizon. From thesito the &' century CE, the Moche people were one of the pre
Columbian's most prosperous civilizations that flourisinettié Peruvian Andes until defeated
by the Spanish conquistadors. In the Moche culture, persons born with disabilities were
believed to have been touched by the hands of the Gods and blessed with special powers
(Julien, 2009) In Ancient Greece, people wighysical or mental disabilities (the/ * . 2)
were considered inferioand excluded from military, political, and religious ro(@enrose,
2015) Among the Chagga in East Africa, physicatlysabled children and adults are
traditionallyperceived as pacifiers of evil spir{moak, 1975)while 16thcentury Calvinism
viewedpersons with disabilitieaspossessed by evil spiriiBarker, 1953)

In Western history,he Enlightenment marked the first positive shift in attitudes and
treatment towardsdividuals withneurodevelopmentalisabilities as proponents advocated
for removinginhumane institutional conditior{§hoychet, 2021)n 1911 the first concept of
autism was coined by the German psychiatrist Eugen Bleuler to describe a symptom of the
most seere cases of schizophrer(avans, 2013)Some decades later, the Austrian born
psychiatrist Leo Kanner (infamous for his notion of ‘refrigerator mothers’) was one of the first
to more objectively classify 'autism’, using the word 'autistic’ (also labeled Kanner's Syndrome)
to describe a subgroup of children appearing not to be engéthatieir external environment
(Kanner, 1943) However, fran being associated with schizophrenia in adults and
psychoanalytic styles of reasoning, in the 1960s and 1®iter, 1968)autism’ began to be
used as a clinical category to reconceptualize psychological development in infants and
children along with epidemiological studies and the development oDthgnostic and
Statistical Manua] DSM (Grob, 1991) The extensive work of Austrian pediatrician and
medical professor Hans Asperger was in the 1980s taken further by the English psychiatrist

and researcher Lorna Wing, who coined the term Asperger Syndrome.



2.1 AUTISM =CLINICAL FEATURES AND EPIDEMIOLOGY

In contemporary psychiatry, ASD is an eaglyerging neurodevelopmental condition
characterized byreciprocal social interaction impairment alongside restricted, repetitive
behavios and interes, and sensory hypeand hyposensitivitfAPA, 2013; Lai & Baron
Cohen, 2015; Lord, Elsabbagh, Baird, & Veendtemderweele, 201&jor diagnostic criteria,

see Table 1). The prevalence of ASD in children is about {GH¥stensen et al., 201&hd

in adults, at least 1.7 {Brugha et al., 2016; Idring et al., 2014&th a maleto-female ratio of

3:1 (Loomes,Hull, & Mandy, 2017) Historically, the heterogeneity in the categorizing of
autism spectrum disorders has comprised several distinct disorders, such as autistic disorder,
Asperger's disorder; pervasive developmental disorder not otherwise specifiddpazh
disintegrative disorder, and Rett's disordérprd & Jones, 2012)However, with the
development of DSMb, these previous diagnoses were merged into a single condition, Autism
Spectrum Disordemfte:the Swedish version of DS uses the term Autism), categorizing
the level of functioning into three class@SPA, 2013) Furthermore, the term Autism
Spectrum Conditions (ASC) is sometimes used to redigmatand signal the diagnosis'
heterogenetic character, as discusséddarman and Kaufmann (2020)

ASD has a strong genetic etiolo@obinson et al., 20163haped by gerenvironment
inter-play (Mandy & Lai, 2016) causing functional impairments in a large number of life areas,
such as social relationships, vocational areas, and independentHivintin & Magiati, 2017;
Howlin, Moss, Savage, & Rutter, 2013; Steinhausen, Mohr Jensen, & Lauritsen,|&Ghé)
general population, characteristics associated aitism range on a spectrum from clinical
autism to dimensional autistic traits, both influenced by polygeneticdanabvovariation
(Weiner et al., 2017ASD is associated with a specific cognitive style (e.g., attention to detalil,
preference for samenegBemetriou et al., 2018alongside prefrontal deficiendexecutive
dysfunction Executive dysfunction implies difficulties with, for exammegnitive flexibility,
organization and planning, metacognition, wogkimemory, and inhibition, impairing the
ability to cope with daily hassles and reach loeign goal{Bednarz, Trapani, & Kana, 2020;
Zhang, Peng, & Zhang, 2020Moreover, ASD is associated with neuragsgtric and
psychiatric comorbidities (e.g., ADHD; anxiety; depression; sleep diso(leist al., 2019;
Lord et al., 2018and somatic health issu@Sroen et al., 2015; Davignon, Qian, Massolo, &
Croen, 2018)More han 70 % percent of individuals with ASD have concurrent conditions,
with depression and anxiety being the most freqelailocks, Lerh, Magiati, Meiser
Stedman, & Brugha, 2019)



Table 1. Diagnostic criteria oASD*

A. Persistent deficits in social communication and social B. Restricted, repetitive patterrs of behavior, interests,
interaction acrossmultiple contexts, as manifested by the or activities, as manifested by at least two of the
following, currently or by history. following, currently or by history.
1. Deficits in sociatemotional reciprocity, ranging, for 1. Stereotyped or repetitive motor movements,
example, from abnormal social approach and failure use of objects, or speecte.g., simple motor
of normal backandforth conversation; to reduced stereotypes, lining up toys or flipping objects,
sharing of interests, estions, or affect; to failure to echdalia, idiosyncratic phrases).

initiate or respond to social interactions.
2. Insistence on sameness, inflexible adherence to

2.  Deficits in nonverbal communicative behaviors routines, or ritualized patterns of verbal or
used for social interaction ranging, for example, nonverbal behavior(e.g., extreme distress at
from poorly integrated verbal and nonverbal small changes, difficulties with transitions, rigid
communication; to abnormalities in egentact and thinking patterns, greeting ritlsa need to take
body language or deficits in understanding and use of same route or eat same food every day).
gestures; to a total lack of facial expressions and
nonverbal communication. 3. Highly restricted, fixated interests that are

abnormal in intensity or focus(e.g., strong

3. Deficits in developing, maintaining, and attachment to or preoccupation with unusual
understand relationships ranging, for example, from objects, excessively circumscribed or
difficulties adjusing behavior to suit various social perseverative interests).
contexts; to difficulties in sharing imaginative play or
in making friends; to absence of interest in peers. 4. Hyper- or hyporeactivity to sensory input or

unusual interest in sensory aspects of the
environment (e.g, apparent indifference to
pain/temperature, adverse response to specific

x  Categorized in three levels depending on severity anc sounds or textures, excessive smelling or touching
level of functioning. of objects, visual fascitian with lights or
movement).

2.1.1 Adolescents and young adults
As noted above, autistic adults are at risk of comorbid mental health concerns. Regarding
adolescents with ASD, the transition from childhood to adulthood is challenging for young
people in general and autistic adolescents and young adults in paitiayette & Bond,
2018; Hendricks & Wehman, 2009; Rydzewska, 20TRgre are high rates of bullying and
victimization (Cappadocia, Weiss, & Pepler, 2012; Fisher & Taylor, 2@d)gside a low
percentage of employment and secondary educ#&fonerson, Butt, & Sarsony, 2021;
Crabtree & Demchick, 2017; Shattuck et al., 20E2ythermore, quality of life is lower, and
comorbid psychiatric symptoms and other health concerns are more frequent in young autistic
individuals than in norautistic people (e.g., physical health; psychological-eihg; social
support;peers)Biggs & Carter, 2016; Gotham et al., 2015)

In sum, interventions that address mental health concerns in adolescents and adults with
an ASD diagnosis are paramoy@tane, Adams, Harper, Welch, & Pellicano, 2019; Lewis &
van Schalkwyk, 2020)



2.2 CLINICAL GUIDELINES

2.2.1 Theoretical perspectives

The complexity of ASD necessitates a range of interventions on different levels, including
educational and societal services, adapted treatment programs, and medical(&neere&

Garg, 2018)Moreover, autism (as a general term and not necessarily a disorder) can be viewed
as a medical condition that gives rise to disability and an example of human variation
characterized by neurological and coyeitdifferencegSameroff & Mackenzie, 2003Dn

the one hand, autism is a condition that requires treatment or interventiome(iwal view).

On the other hand, autism is part of human variation, with strengths, weaknesses, differences,
and disabilities that might fit more or less comfortably with a particular environment (the
neurodiversity view). However, the duality of autismaymnot be viewed as opposing
perspectives (i.e., a disorder to be treated or a variant of human nature to be cherished).
Polarizing the medical and neurodiversity views may hold back progress both scientifically and
clinically, given the complexity of hawg autism(Pellicano, Dinsmore, & Charman, 2014)
Whenboth identityand disability are recognized, enhancing adaptation andlveatig is the

ultimate goal for any support and intervent{gnazier et al., 2018)

2.2.2 Practical recommendations

According to general clinical guidelines and recommendations of children and adults with
ASD, developed by governmental or professional organizations and based on reviews and
expert panel discussions, service providers should (1) receive training in autism awareness and
management, (2) ensure access to adapted educational, behavioral, andopsychos
interventions (for children and adolescents) or vocational support (for adults), (3) ensure access
to behavioral, psychosocial and pharmacological treatment optionsdocuaaing challenges

such as anxiety, depression, ADHD or sleep disturbandgsfacilitate the persoto-
environment fit to meet individual needs (5) support families and caregivers and maintain an
active role in longterm support, including life transition issues, (6) involve autistic individuals
and families in the planning amdganization of their support and treatment progré@newe

& Salt, 2015; Pilling, BarotCohen, MegnirViggars, Lee, & Taylor, 2012)

According to clinical guidelines and professional recommendations for targeted
behavioral and psychosocial treatmpnbgrams for coexisting psychiatric disorders, these
interventions should (1) use a concrete and structured approach with greater use of written and
visual information (e.g., worksheets, thought bubbles, and images) adapted to individual needs,
(2) place geater emphasis on changing behavior, (3) contain psychoeducational components,
and (4) use a grotgelivered format which is supportiyeICE, 2012)



The overall goal of evidendeased interventions and support for autistic individuals is:
(1) maximizing potential2) minimizing obstaclesand (3)increasing the perseanvironment
fit (Lai, Anagnostou, Wiznitzer, Allison, & Bare@ohen, 2020)

2.2.3 Maximizing potential

Maximizing the autistic individual's potential implies selecting interventions appropriate to the
age, developmental level, and so@ablogical context to facilitate development and build
skills (Odam, Hume, Boyd, & Stabel, 2012; Wong et al., 20Ngturalistic early interventions
(e.g., JASPER, ESDM, EIB[Kasari, Freeman, & Paparella, 20@&rformed with an active
caregiver, alongside targeted interventions (e.g., social skills training, PEERS,
psychoeducation), can play a crucial role in the autistic child's develogReohow et al.,
2014 Spain & Blainey, 2015; Wolstencroft et al., 2018)

2.2.4 Minimizing obstacles

Minimizing obstacles implies identifying and counteracting barriers that impede development
and adaptatiofLord, 2020) Critical of many early interventions is to enhance verbahand

verbal communication. Communication programs, such as the Picture Exchange
Communication System (PECS), which trains using specific pictures to facilitate functional
communication, are essent{@l-Batayneh, Nazer, Khader, & Owais, 2020; Brigretlial.,

2018) Further, intervetions targeting sensory hypersensitivifMazurek et al., 2013;
8OMDUHYLU HW DO "HLWODXI 6 Dahd<répetitivie Dehiauiby H U V
(Boyd, McDonough, & Bodfish, 2012; Harrop, 2015; Kose, Fox, & Storch, 2@l@&)gside
pharmacological interventions for comorbid psychiatric symptoms (e.g., depression; anxiety;
sleep disorderg)Croen et al., 2015; Howes et al., 2018; Muskens, Velders, & Staal,,2017)
may facilitate everyday functioning in ASD.

2.2.5 Optimizing person -environment fit

Optimizing the persoenvironment fit(Lai & Szatmari, 2019)mplies addressing socio
ecological factors, which enhance adaptation and resilience in ASD. Support should be
collaborative with autistic individuals, their families, and service providers taking a shared
decisionmaking approach to optimize the persmvironment fit(Elwyn et al., 2012)
Designing autisniriendly contexts, including classrooms, work environments, and public
spacegSchopler, Mesibov, & Hearsey; Spain et al., 2021; Tola, Talu, Congiu, Bain, & Lindert,
2021)might enhance adaptive functioning and minimize barriers in individuals with ASD.



2.3 LEVELS OF ANALYSIS

Autistic core and comorbid challenges, including interventions related to those challenges,
require multiple layers of comprehensi@e Rubeis & Buxbaum, 2015\s shown in Figure

1, ASD can be categorized into three levels of analysis,cemttibuting to the complexity of

ASD: 1) the neurobiological level?) the neuropsychological levednd 3)the psychosocial

level (Lai et al., 202Q) The biological underpinnings such as etiology and brain structure and
function are analyzed at the neurobiological level. The psychological basis, such as executive
function and autistic core symptoms, are studied at the neuropsychological level, Eieally
effects of biological and neuropsychological core challenges concerning social and vocational

demands are analyzed at the psychosocial level.

Social, familial, and
vocational disabilities

Psychosocial

Stress, psychiatric
comorbidity, and reduced
quality of life

Anomalies in social,
perceptual, behavioral, and
executive function

Intervention Neuropsychological

~ Challenges in social
interaction, communication,
flexibility, and sensory stimuli

Brain structure and function

Neurobiological

Genetics

Figure 1. Levels of analysig autism
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2.4 NEUROBIOLOGICAL LEVEL

2.4.1 Genetics

Twin studies have shown high heritability (> 80 %) in autism, although occurring in the context
of environmental risks and geeavironment interplayKu et al., 2013; Ronald & Hoekstra,
2011) Some of the autistic phenotypes can be attributed to distinct etiological factors, such as
Mendelian singlegere and de novo mutations {salled syndromic autism, with a prevalence

of about 5 % of all individuals with autisrfipssifov et al., 2014; Krumm et al., 2015; Rao &
Nelson, 2018)

The genetic architecture of autism has proven to be complex and heterogeneous, as
shown by studies of cytogenetics, genetic linkage, association, -g#otene linkage or
association, and, more recently, whgkEnome or exome sequergitknown as nexgere
sequencingfChan et al.2021; Li et al., 2021)Further, autistic genetic variants have a high
degreeof pleiotropy (i.e., one gene affects more than one phenotype), explaining overlapping
phenotypes, such as schizophrenia, ADHD, or bipolar digdageoch & State, 2013; State
& Levitt, 2011) Interestingly, genetic biomarkers, such as rare number copy vartzdiom
been associated with intervention outcomes, such as in social skills group {fBammgimies
et al., 2019)

2.4.2 Structural and functional neuroimaging

Over the last decade,-invo magnetic resonance imaging (MRI) and positron emission
tomography (PET) studies have providedesial findings on the neural substrates underlying
ASD, associated with neurodevelopmental variations in brain anatomy, functioning, and
connectivity(Ecker, Bookheimer, & Murphy, 2015However, some research indicates low
neural onnectivity(Just, Keller, Malavea, Kana, & Varma, 2012; Koshino e28D7; MY ller

et al., 2011)while other reports higher connectivity in A$Belmonte et al., 2004; Keown et

al., 2013; Wass, 2011)

There is no complete comprehension of the exact way in which autistic connectivity
deviates from the naral population. Hypotheses vary from decreased frpogterior and
enhanced parietalccipital connectivity, reduced longnge and increased shoahge
connectivity, to temporal binding defici(8rock, Brown, Boucher, & Rippon, 2002; Just et
al.,2012; Minshew & Keller, 2010}urther, the neurobiological development in ASD differs
across the lifespan, implying different cortical abnormalities in autistic children compared to
autistic adolescents and adu(tSourchesne, Campbell, & Solso, 201As an example,
toddlers with ASD (age 2 years) have, on average, a larger brain volume than typically

developing childrenCourchesne, 2002However, this increased brain volume seems to
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disappear around 8 years (Courchesne et al., 2001)Moreover, the altered
neurodevelopmental trajectory of the autistic brain appears to vary across different brain
regions with the frontal and temporal lobes being affected more than the parietal and occipital
lobes(Cai, Wang, Yang, Chen, & Huang, 2021; Carper & Courchesne, 2005; He et al., 2020)
Cortical thickness and surface area are suggested to be determined by different types of
progenitor cells, which divide in the ventricular zone to prodgied cells and neurons,
affecting neural maturation and connectiviiontious, Kowalczyk, Englund, & Hevner,
2007) For example, atypical development of cortical grey matter in ASD is linked to abnormal
maturation of cortical white matt¢Casanova, 2004Neural regions associated with ASD
incorporate the frontotemporal and frontoparietal areas, amygdala, hippocampus, cerebellum,
basal ganglia, and anterior and posterior cingkatearal, Schumann, & Nordahl, 2008; Qi

et al., 2020; Yang, Beam, Pelphrey, Abdullahi, & Jou, 2016)

Particular brain regions have been suggested to mediate specific clinical symptoms. For
example, abnormalities in (1) medial prefrontal cortex, superior temporal sulcus,
temporoparietal junctiormmygdala, and fusiform gyrus are linked to social motivation and
preference for social stimfDichter, 2012; Philip et al., 201,ZP) Broca's area and Wernicke's
area are associated with social communication and language déieitsen et al., 2014;
Redcay & Courchesne, 2008; Zensho,idah Nagai, Tsukahara, & Shimada, 2016)
frontotemporal regions and the amygdala are related to abnormaksacimnal processing
(Hirata et al., 2018; Kayarian, Jannati, Rotenberg, & Santarnecchi, 2020; L. Li et al;, 2021)
and (4) the orbitofrontal cortex and the caudate nucleus are linked to repetitive and stereotyped
behaviorqdEisenberg, Wallace, Kenworthy, Gotts, & Martin, 2015; Wee, Wang, Shi, Yap, &
Shen, 2014; Wolff et al., 2017)

2.4.3 Neuroendocrinology

Abnormal patterns regarding the immesystem and hypothalampstuitary-adrenal axis
(HPA-axis) are observed in individuals with ASD and associated with comorbid stress,
symptoms of depression and anxiety, and sleep disturb@haéscks, Howlin Papadopoulos,
Khondoker, & Simonoff, 2014; Masi et al., 2015; Sharpley, Bitsika, Andronicos, & Agnew,
2016) Research suggests that individuals with ASD are more vulnerable to stress due to
challenges in coping with change, sensory aversions, and unpleasant (Ea@niistt,
Muscatello, & Baldinger, 2019; Ogawa, Lee, Yamaguchi, Shibata, & Goto, .2016)
Additionally, currentevidence suggests that rdiagnostic features of ASBuch agircadian
neuroendocrineysregulatiorandincreased inflammatory levels of cytokinese associated

with disturbed sleevake patterns and oxidative stre€xidative stress can be definedaas
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disturbance in the balance between the production of reactive oxygen species and antioxidant
defense$Geoffray, Nicolas, Speranza, & Georgieff, 2016; Pangrazzi, Balasco, & Bozzi, 2020;
YavuzKodat et al., 2020 Studies examining the responsiveness of cortisol in ASD suggest
both HPA axithyparesponsivenesmdhyperresponsivenesslyporesponsiveness typically
occurs when the individual facestressorsthat involve social threat Instead, hyper
responsivenesgrimarily happens withstressorghat involveunpleasant stimuli or relatively
benign social situation®itsika, Sharpley, McMillan, & Agnew, 2018; Hadwin, Lee, Kumsta,
Cortese, & Kovshoff, 2019; Taylor & Corbett, 2014)

Moreover, growing evidence shows that cortisol and arousal responsiveness are linked
to depresion and anxiety in ASD(Frankiensztajn, Elliott, & Koren, 2020; Muscatello,
Andujar, Taylor, & Corbett, 2021; Panju, Brian, Dupuis, Anagnostou, & Kushki, 2015)
addition heightened or varied cortisol levelsd other endocringysregulation, such adpha
amylase responses to stresge associated withognitive and behaviorahflexibility and
uncertainty of novel situations autistic individualgLydon et al., 2015)

2.5 NEUROPSYCHOLOGICAL LEVEL

2.5.1 Autistic traits
As described above, how autistic features manifestignificantly determined by gene
environment interplay, making-2 % of the population receive a clinical ASD diagnosis.
However, autistic traits arenormally distributed in the general population, indicating that
autism shouldalsobe viewed as a naturphrt of the human genongErazier et al., 2014,
Polimanti & Gelernter, 2017; Sikela & Searles Quick, 20k8addition, research links autistic
traits to lower openness, conscientiousness, extraversion, agreeableness, and emotional
stability (Lodi-Smith, Rodgers, Cunningham, Lopata, & Thomeer, 2018)

From an evolutionary viewpoint, autistic traits may have been galhetselected due
to the potential benefits of, for example, an extraordinary ability of systematifBaoon
Cohen, 2012; Bare@ohen, Ashwin, Ashwin, Tavassoli, & Chakrabarti, 20 universal
feature of the 'autistic brain' is exceptional attention to d@aronCohen, 2009; O'Riordan,
Plaisted, Driver, & Baroi€Cohen, 2001)This feature mayepresent the capacity systemie
the world around ysa highly adagive human abilityBaronCohen, 2008)Individuals with
such a cagcity may havéistoricallysuccessfully traded products or services, thus increasing
their reproductive fitness. Additionally, ®alled 'savantism’, defined as having skills
significantly superior to others, may have been an essential advantage ulgrateagPaola,
Laura, Giusy, & Michela, 2021)
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2.5.2 Core challenges

ASD shows atypical development regarding social cognition, social perception, executive
dysfunction, and abnormal botteup and topdown processinfrith, 2012) Corefeaturesof

social development include Hevioral expressions and developmental precursors of
mentalizing such agoint attention pretend play, eye contact, emotion perception, agtion
perception mirroring, social orienting, biological motion processing, and face processing
(Boucher, 2012; Pelphrey, Shultz, Hudac, & Vander Wyk, 2011)

Many autisticindividuals withnormal intellectual capacitf.e., IQ > 70) achieve some
degree of explicit mentalizing. However, the implicit and intuitive comptneare still
impaired, even in adulthod@Ronald, Viding, HappZ, & Bimin, 2006; Senju, 2012; Yu Sun,
Bareh, & Strube, 2014)In addition, mentalizing is closely linked to executive control,
language, and seteferential cognitionthusassociated with general executive functioning and
seltawareness and not only social cognif@pperly, 2012 ombardo & BarorCohen, 2010;
Lombardo et al., 2010)

As noted above, individuals with ASD typically have a preference for (and superiority
in) processing of local rather than global sengmceptual features (i.e., local versus central
coherenceHappZ & Frith, 2006)In addition, local coherence and 4dpwn information
processing in ASD are associated with attention to detail, enhanced seas@ytual
processing and discrimination, idiosyncratic sensory responsivity (i.e., -hgpdnypo
sensitivity sensory stimuli or unusual interest in sensory features of the environment), and a
preference for rukbased systems and behavi@@aronCohen, 2009; Booth & HappZ, 2018;
Overskeid, 2016)

2.5.3 Executive dysfunction

Although inconsistent, empiricihdings suggest executive dysfunction underlying repetitive,
stereotyped behaviors and social communication deficits in AZ#netriou et al., 2018;
White, 2013) In addition,executive dysfunctiom ASD is linked to a broad range of higher
order neuropsychological domains, including etiadcted behavior, abstract reasoning,
decision making, cogtive flexibility, and social regulatior{(Gardiner & larocci, 2018;
Johnston, Murray, Spain, Walker, & Russell, 2019g3aet al., 2018)

Research suggests that the underpinnings of executive dysfunction and core challenges
in ASD may be related to an impaired ability oégiiction(Cannon, O'Brien, Bungert, & Sinha,
2021; Sinha et al., 2014)eficits in emotional regulation and recognitiBarrett, 2016;
Conner, White, Scahill, & Mazefsky, 2020; Griffiths et al., 20H9d cotext blindnesgi.e.,

insensitivity to contextual cuegyermeulen, 2015; Westby, 201 Hurthermoregxecutive
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dysfunctionhas been linked to difficulties to cope with daily hassles, thus provdkjprgssion
andanxietyand leading to reduced quality of lif@le Vries & Geurts, 2015; S&uanes &
clvarez-Couto, 2021)Finally, research shows a relationship between specific types of ED, for
example, cognitive inflexibility (i.e., sathifting), and symptoms of anxiety and emotional
distresgBrady et al., 2017; South et al., 2015; Wallace et al., 2016)

2.6 PSYCHOSOCIAL LEVEL

2.6.1 The function of abnormality
For something to be abnormal, it has to deviate from what is defined as nolividldy,
1991) However, what is normal is a somewhditaary and relative concept defined in relation
to a particular contexGildberg, Bradley, Fristed, & Hounsgaard, 201&though debated,
the most common definitions of normality in clinical psychology and medicine are based on
the cental limit theorem and take a mechanistic st¢Bdignano & Spiliopoulos, 2020)
However, some researchers argue that a mechanistic model of autism is limited since it
disregards how autism relates to ideas about what kind of behavior is ab(idenaiefT,
2013) According to posstructural and discoursanalytic perspectives, 'autistic identity" is
continuously negotiated as a counterpannainstreansociety and sometimes expressed as
'neurodiverse’ in contrast to 'neurotypi¢Bwards & Potter, 1993; Lester & Paulus, 2012;
Ochs, KremeiSadlik, Sirota, & Solomon, 2004)

Moreover, from a contextual viewpoint, autistiore features arembedded in a social
and cultural contexBroome & Bortolotti, 2010; Chapman, 201%jence, dehing autism
depends on historically and culturally variable ideas about deficiency, abnormality, and
dysfunction(Verhoeff & Glas, 2010)Seeing autism as 'different’ rather than ‘abnormal’ may
facilitate optimizing the perseanvironment fit, including adapted home environments,
schools, and workplacegAltenmYllerLewis, 2017; Nagib & Wiliams, 2017; Pfeiffer,
Brusilovskiy, Davidson, & Persch, 2018)

2.6.2 Psychosocial stress

According to minority stress theori@dendricks & Testa, 2012; Meyer, 200Bging perceived

(or to perceive oneself) as abnormal or inferior gives rise to increased subjective stress an
more release of stress hormareegch as cortis§Denmark et al., 2010; Sapolsky, 1989, 2005)
According to this perspectivenental healthproblemsresult fromexternal eventssuch as
workplace harassment, discrimination, or physical violenaedl internal eventssuch as
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negative beliefs abowuneself or feeling wrong or less valuabl&€hese kindf stressorare
experienced disproportionately by minority gro@idendricks & Testa, 2012; Meyer, 2003)
Moreover minority stress makielpexplainautistic coping and resilience strategies, such
as connecting with other autistic individuals who share similar experiesfeastesulting in
a strong withirgroup identity(Cooper, Smith, & Russell, 20173omeresearch suggests a
more individualized stare on autism, potentially giving rise to a view of autistic individuals
as different rather than abnorm@ndersonrChavarria, 2021)Nevertheless, psychosocial
stress is a significant concern in autistic individuals, aatmtwith psychological challenges
and increased emotional distre@dazefsky, 2015; McGillivray & Evert, 2014; Rosen,
Mazefsky, Vasa, & Lerner, 2018)

2.6.3 Health concerns

As noted above, inherited core challenges lagidg differenfrom most peopléncrease the
risk of comorbid health problems in autistic individuals. More than 70 % of individuals with
ASD have ceoccurring medical, developmental, or psychiatric condit{@as et al., 2019)
Some tildhood comorbid conditiorappear tgersist into adolescence, whithersdebut in
adolescence or adulthaosuch aspilepsyor depressior{Joshi et al., 2013; Kohane et al.,
2012; Simonoff et al., 2013However, what causesomorbid health issues in ASB not
thoroughly studiedHealth problems in ASDmay result from shared pathophysiology,
seondary effects of growing up with autism, shared symptom domains, oiapgeng
diagnostic criterigLai, Lombardo, & BarorCohen, 2014)What is known is that autistic
individuals have a-8 times higher mortality risk artatthis effect is associated with physical
and mental comorbiditgHirvikoski et al., 2020; Hirvikoski et al., 2016)

Moreover, evidence suggests stress and traumatic events as risk factors for comorbidity
and worsening ASD core symptofierg, Shiu, Acharya, Stolbach, & Msall, 2016; Taylor &
Gotham, 2016)Evidence supports physiological effecdsch afhyperarousalin response to
stressorssuch associal interactioror unexpected experienc@guscatello & Corbett, 2018;
Spratt et al., 2012; Taylor & Corbett, 2014)

In sum, findings indicate thandividuals with ASD experience greater perceived and
interviewerobserved stress associated with social functioning in .A8Dcordingly,
treatments addressing stress and coping in A8k been requestéBishopFitzpatrick,
Mazefsky, Minshew, & Eack, 2015)
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2.7 ASSESSMENT AND METHODOLOGY

2.7.1 Participatory research

In autism research, as far as possiisleecommended participatory research methodology
incorporating the views of autistic people and their allies about what research is done, how it
is done, and how it is implementédornwall & Jewkes, 1995; Fletch@Vatson etl., 2019)

This approactimplies recognizing and undermining the traditigp@awver imbalance between
researcher and participatielen, 1996) Examples of participatory research may include
autistic researcher leadership, professional partnership with autistic individuals, and
engagement with the autistic communifgr example,via social mediaor contact with
community organizations. Another critical feature is adapting the research environment,
methodology, and dissemination to facilitate accessibility and motivation for research
participation(Long, Panese, Ferguson, Hamill, & Miller, 201The use of aommunity
involvement statemergtating the degree of involvement from the autism community, has more

and more become a gold standard in autism res@etlicano et al., 2014)

2.7.2 Measurements
A general problenn autism researcis thatinterventional studiearelimited in quantity and
quality (BishopFitzpatrick, Minshew, & Eack, 2013; Howlin & Moss, 201Epr example, a
systematic review bBishopFitzpatrick et al. (2013howed that, out of 1217 studies, only 13
met inclusion criteria which were (1) single caseigsitioncontrolled trias, nonrandomized
controlled triab, or RCT desigs repating pretest and postest data (2) studies using
guantitative dataand(3) participants with ASDhat werel8 years or older.

Regarding assessing comorbid health aspects in A&De challenges ate consider.
According to a systematic review Byugha, Doos, Tempier jiifeld, and Howlin (2015)here
is a lack of sensitive, valid, and reliable outcome measures in autism. The authors report
problems such as measures are (1) unrelated to the primary treatment focus;A8Pnon
specific and (3) not adapted to the levElunctioning or 1Q, and (4) not validated for the ASD
population.

Moreover, nany features of autisysuch asocial withdrawabr sleep problem®verlap
with symptoms of depression and anxiety, making it sometimes difficult for autistic individuals
to identify that they are experiencing these conditigferns et al., 2015; Quek, Sofronoff,
6KHIILHOG :KLWH .HOO\ 6WHZDUW %DUinheG 3HDU!
characteristics associated with ASD may affect the way psychiatric comorbidity presents itself

in autistic individualgStewart et al., 2006J-or example, about 50 % of autistic individuals
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have alexithymiadefined as difficulty in describing and identifying feelings and emotjons
which may impact how symptoms of depression and anxiety are perceived, reported, and
measured in autistic peoBagby, Parker, & Taylor, 1994; Berthoz, Lalanne, Crane, & Hill,
2013; Hill, Berthoz, & Frith, 2004)Therebre, using valid, reliable, and sensitive measures in

autism research is essential.

2.7.3 Autism adapted terminology

When communicating research findings, it is essential to use afigsmly language and
terminology respectful to autistic people, their families, and caregiarism, 2021)
Although autistidndividualsdo not always agreen the preferred language, research shows
that manyprefer identityfirst language (e.g., 'autistic person’) to pe+B@t language (e.qg.,
‘person with autism§Bury, Jellett, Spoor, & Hedley, 2020; Kenny et al., 20Mdpreover,
instead of using vaguerminologies, such d®w-functioning'or 'severe autism', authoase
warranted taise precise clinical characteristics to describe san#i@sexample, referring to
cognitive or verbal abilities, support needs, meafying intellectual disability where relevant
(Alvares et al., 2020Finally, while diagnostic labels, such asismtspectrum disorder’, may
sometimes be necessary, terminology with negative connotations, such as 'at risk of autism' or
describing autism as a disease or illness, should be aV@ild¢cherWatson et al., 2017)

In sum, there is a need for validated, adapted, andheeaspecific sefreport measures
and objective data collectigrfor example, usingignificant othes andclinical interviews.
Furthermore, it is essential tse autisiiriendly language and wedlontrolled participatory
trials in ASD.

2.8 COGNITIVE BEHAVIOR THERAPY

Cognitive behavior therapy (CBT9 a psychotherapgpproach primarilyoased on learning
principles and cognitive theories thets a solid evidence base and is the treatment of choice
for manypsychiatric disorders the norautistic populaon (Clark, 2011; Hofmann, Asnaani,
Vonk, Sawyer, & Fang, 2012n ASD, adapted individualized agdoupbased CBT protocols

show reduced symptoms of anxiety and depression and increased quality of life, and the group
delivered interventions are generally wallited, supportive, and cesfficient (Hesselmark,
Plenty, & Bejerot, 2014; Lai et al., 2020; Spain, Sin, Chalder, Murphy, & HappZ,.2015)
Additionally, research indicates that CBT may improve autistic core challenges, such as social
skills (Wood et al., 2009)emotion regulatiorfScarpa & Reyes, 2011lindependent living
(Drahota, Wood, Sze, & Van Dyke, 201and executive functio(Kenworthy et al., 2014)
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Furthermore, clinical conceptualizations of CBT for autistic individuals haveideo
essential information on how to address autistic challenges in psychotli@ay, 2007,
2011)

Although promising, some obstacles applying CBT to autistic adults have been
observed, such as difficulties in grasping cognitive restructusich aslisputing irrational
thoughts, generalizing techniques to everyday life, and limited-tknng effects(Burke,
Waitz-Kudla, Rabideau, Taylor, & Hodapp, 2019; Cardaciotto & Herbert, 2004; Weiss &
Lunsky, 2010) Moreover,for example Burke et al. (2019highlight the need for a flexible,
trial-anderrorstance, alongside listening to the needs of autistic youths and their parents when
conducting intervention stigk

In general, research indicates that a range of adaptations is needed to the atmdcture
process of CBT in ASDThe modifications of CBT for autistic adolescents and adults,
described irSpain and HappZ (202®@gan be summarized as @dditionsto standard practice
(e.g., allowing to do things that make patients feel comfortable such as not making eye contact
or fiddling with objects), (2pmittingfrom standard praate (e.g., managing core beliefs), and
(3) modificationsof standard practice (e.g., using pictures to facilitate communication).

To summarizeresearch on CBT for autistic individuals suggests that adapted CBT may
have beneficial effects aaomorbidmentalhealth problemssuch as anxiety and depression,
and autistic core challenges, such as executive dysfurmctabdifficulties in social interaction,

and enhance the resilience of psychological distress in ASD.

2.9 MINDFULNESS-BASED THERAPIES
The concept omindfulnesscan be traced into two separate traditions and definitions. Eastern
philosophies traditionally conceptualize mindfulness as-jndgmental and noereactive
attention to experiences occurring in the present moifkatiatZinn, 1982) In contrast,
Western concepts define mindfulness as heightened attention to variability and openness to
novelty, compared tmindlessnesgdefined as an inflexible use of informatioh 'mindless’
individual is thushotfully aware ofinformation'spotentially novelnd helpfulaspectgLanger
& Piper, 1987) Metaanalyses of mindfulnedsased therapies for individuals with ASD
indicate overall improvements in anxiety, depression, amdnation (Cachia, Anérson, &
Moore, 2016; Sizoo & Kuiper, 2017Moreover there are personal experiences of beneficial
mindfulness practice within the autistic commurfityil son, 2015)

Research indicates that mindfulness practice may address the cognitive and behavioral
inflexibility observed in ASD(PoquZrusse, Pagnini, & Langer, 202l addition, the
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beneficial effects of mindfulness in ASD might be related to three core cognitive theories of
ASD: (1) Theory of mindBaronCohen, Leslie, &rith, 1985) (2) Weak central coherence
(HappZ & Frith, 2006)and (3)Executive function(Demetriou et al., 2018)

Regardingtheory of mind mindfulness practice may facilitatening in to others'
contextual cues and perspectives. This process focuses on eye and facial expressions, story
details, and vocalization characteristiepresentinghifts in emotions and mental states.
Concerningweak central coherencpracticing mindfulnessnay helpshift perspectives and
broaden attentigirather than automatically paying excessive attention to deiasilly, with
regards teexecutive functionmindfulness is suggested to enhaftesible attention shifting
(i.e., promote multiple perspectives and shift attentional foci), which are associated with
executive functionand cognitive performance in ASD, particularly in individuals with a
comorbidattention deficifAdams & Jarrold, 2012; Stevens, Peng, & Barrrak, 2016)

Regarding mindfulnessasedclinical interventions, an MBSHrotocol adaptedo
autistic adultdras beeshown to improveepression, negative affectdammination irautistic
adults 6SHN YDQ +DP 1\ Ri@tieHWMBSRstudy reported reduced anxiety,
depression, somatization, inadequacy in thinking and eating, sleepingmsoldistrust and
interpersonal sensitivity, rumination, and increased general physical and psychological
wellbeing in adultsvith ASD (Kiep, Spek, & Hoeben, 2015FurthermoreConner and White
(2018) found increased emotion regulation abilities and impulse control in autistic adults
practicing mindfulness.

In sum, research indicates that mindfulrleased inteventions mayimprove mental
healthand emotion regulation iautistic individualsand that there is some understanding of

the processes behind these improvements.

2.10 ACCEPTANCE AND COMMITMENT THERAPY

2.10.1 Contextual behavioral science
Scientific disciplines and clinical approaches evolve and develop in various ways, including
empirical research, conceptual analyses, dissemination, and piaitiaeRosset, 2019)
Acceptance and commitment therapy (ACT) is a transdiagnostic contédhalioral
approach, cotwining a functional analytical behavioral model with relational frame theory
(RFT), which is a theory of language and cognit{btayes, Barneslolmes, & Wilson,
2012)

Several metanalyses of AChave been published; for a list, dé@yes (2021a)ACT

has demonstted efficacy across a range of clinical concéigjak et al., 2015; Powers,
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Zum VSrde Sive VSrdig, & Emmelkamp, 2009with solid research support for chronic
pain and modest research support for depression, mixed anxiety disonteessive
compulsive disorder, psychosis, and psychological distress in parents of autistic children
(APA, 2016; Prevedi et al., 2020)

The scientific and theoretical assumptions underlying acceptance and commitment
therapy (ACT) are congruent with those expressed in contextual behavioral science (CBS)
(Hayes, 2021b)CBS'overall scientific truth criterion and philosophical underpinnings are
based on pragmatisifhong, 2013; Wilson, Whiteman, & Bordieri, 2018hd functional
contextualism(Hayes & Fryling, 2019)From a functional contextual perspective, the basic
unit of analysis is the behavior of whole organisms interacting in and with a current and
historical context so thact and context cannot wholly be separdkdalyes, Long, Levin, &
Follette, 2013) Notably, functional contextualism may thus provide a coherent scientific
epistemology to ensure that theory and methodology cohere across contextual dimensions,
such as time and locatidilayes et al., 2012Jurthermore, ACT's continuously evolving
theoretical underpinnings are centered around the psychological flexibility model
(McCracken & Morley, 2014) This model is a processiented approach to treatment
development, integrating behavioral and cognitive principles, with the potential to generate

general applicatios to a diverse range of psychological problems.

2.10.2 Functional ¢ ontextual aspects of intervention

As shown in Figure, a functional contextual treatment approach may differ from a non
functional contextual approach regarding (1) truth criterion, (2) iigent3) treatment
objective, and (4) treatment foc(isayes, \latte, Levin, & Hildebrandt, 2011)

Approach Truth criterion Identity Objective Focus

Norm-based Identity as a Symptom Direct

: clinical feature reduction
Non-functional (social skills training) (working memory

contextual (diagnosis) (depression) training)

Pragmatic Identity as an Disrupt functional Indirect
Functional (personal value-based SVent rzi?r::(;?olr):stv:;%n (handling thoughts,
contextual behavior goals) (defuse an unhelpful mind emotions, and body
perception of self) sensations)
(acceptance of
anxiety)

Figure 2. Theoretical aspects of intervention, comparing a contextual behavioral angtantextual behavioral
perspective. Examples are presenteghirenthesis.
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Regarding treatment options for complex conditions, such as ASD, these conceptual
differences may impact the optimal treatment approach in a given context. For example, in
many interventionsa successful treatment outcome is the withdrawal of symptoms (e.
anxiety)(Huda, 2021)In contrastaccording to a functional contextual model, the withdrawal

of symptomsper seis not the primary treatment objective. Instead, the treatment target is to
behave in a particular way (a-salled behavioral gog), which may or may not reduce
symptoms. Howesr, if the behavior is helpful, it generally increases {tergh quality of life

and adaptive functioning. An example is a woman who decides to go to a social event
(behavioral goal), which, by experience, sometimes includes anxiety and sometimes doesn't
(symptom). Nevertheless, although she is anxious during the event, it feels meaningful and
valuable to be there (quality of life).

In functional contextual terms, the-salled functional relationship(Assaz, Roche,
Kanter, & Oshiro, 2018petween going to a social event and having ayxge disrupted.
Consequently, anxiety is no longer @alpstacleto go the social event. It is possible to have
anxiety andat the same timearry out the behavioral goal. Another example is an autistic man
who decides to go by bus (behavioral goal) since it facilitates keeping in contact with a friend
(value). On the bus, he is disturbed by noises (symptom). He also has distressing thoughts (
can't stand these noises'), emotions (fear, irritation), and body sensations (heart palpitation,
dizziness). However, if he would cope with what distresses him, going by bus may increase
long-term independent living (adaptive functioning).

In the secod example, what guides intervention is the individual's own pragmatic and
purposeful behavior (going by bus). It is not getting rid of the distressing symptoms (noises,
thoughts, emotions, or body sensations). Such an intervention useallegpragmatc truth
criterion in functional contextual term# successful outcome is thus measured by how much
the individual behaves in line with personally chosen behavior ¢o4llson et al., 2013)In
contrast, norrbased interventions (e.g., social skillsirinag or early intensive behavioral
intervention)(Choque Olsson et al., 2017; Frazier et al., 2@21) at developing behaviors
related to a specific social and societal context. For example, training the behavior (‘keeping
eye contact during a conversatiorssames that keeping eye contact during a conversation is
appreciated in that particular context. Further, it may be unrelated to the individual's personally
chosen behavioral goal. For example, if the behavioral goal is to 'listen carefully to what the
peison says'. Instead, for an autistic individual, keeping eye contact may be incompatible with

listening carefully.
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Moreover, some interventions tregentity (e.g., ASD) as a clinical feature (e.g.,
psychoeducational programs for a specific diagnosis)camtrast, functional contextual
interventions treat identity asthought which the individual can choose to disregard (if so
desired and if it is unhelpful). For example, an autistic individual may have the thought, 'l have
autism, so | can't see otheegple'. This thought may then be an obstacle to pursuing a
personally chosen goal if that goal is to see other people.

Finally, the treatment focus is generaligirect in a functional contextual approach,
referring to acquiring skills (a) to obtain valbased behavioral goals (b). For example,
developing the skill to manage unhelpful thoughts (a), such as 'l have autism, so | can't see
other people’ (soalled cognitive defusion in ACT), may help to see other people (b) {value
based goal). Hence, acqog the skill has in itself no value. In contraditect interventions
use skills (a) that are the same as the behavioral goals (a). For example, this might be the case
in working memory training where the skill (a) and the behavior goal (a), in both, caee
acquiring working memory capacifyWagle et al., 2021; Wang et al., 2017)

2.10.3 Relational frame theory ( RFT)
Operant learning theorgskinner, 1963)s not enough to explain complex human behavior.
For example, how come an autistic individual can immediately change his or her behavior
based on a particular verbal r{learbox, Zuckerman, Bishop, Olive, & O'Hora, 2014)ch
as 'l have my blue jacket on, so then | can see a faéma@n ACT treatment, relational frame
theory (RFT) is a theory of language and cognition that complements operant learning theory
in explaining and influencing behaviBarnesHolmes, Barne#iolmes, & Cullinan, 2000)
Notably, RFT explains how contingencies that are abstract and have never occurred can
impact behavior. For example, someone telilog don't go into that alley, you might get
robbed' may make most of us leg®ly to go into the alley, even if we have not experienced
being robbed in an alley. According to RFT, behaviors not under the control of direct
contingencies can instead be controlled bycalted relational framing.The relevance of
relational framing fo ACT in general and ACT for autism, in particular, is explained below.
Relational framing is an ability humans appear to be predisposed to develop early in life
through social reinforcement. As shown in Figure 3, this ability, which is absent-munaen
species, can be categorized into three principlesM(itpal entailment(2) combinatorial

mutual entailmentand (3)ransformation of stimulus functions

23



Directly trained
Mutual entailment

Combinatorial mutual entailment

Figure 3. Direct training, mutual entailmerand combinatorial mutual entailme@timuli can be related in a

vast number of ways; by coordination (e.g., X is the same as Y and Z), Comparison (engor&tisan Y, and

Y is more than Z); and temporality (e.g., X precede Y, and Y precede Z). Only two relations need to be directly
learned, while the others are derived.

2.10.4 Mutual entailment

Mutual entailment refers to the ability to mutually derive tHati@nship betweemrbitrary

stimuli (i.e., abitrarily applicable relational respondingdARR), in contrast to deriving the
relationship between stimuli based on their physical appearance (e.glosbnrEor example,

if a banana (stimulus X) is equal to an apple (stimulus Y), then we can conclude that the apple
(Y) is also equal to theamana (X). Clinically, mutual entailment becomes problematic when
we change the banana for a catastrophic thought, for example, 'l will never make it' and the
apple for anxiety. Then the thought 'l will never make it' will not only be followed by anxiety.
The anxiety will automatically elicit the thought 'l will never make it', which brings out more

anxiety, eliciting more catastrophic thoughts, etcetera.

2.10.4.1 Combinatorial mutual entailment

AARR between three or more stimuli usgsmbinatorial mutual entailment. For example,
suppose a banana (Y) is bigger than an apple (X), and a kiwi (Z) is bigger than the banana (Y).
We can derive that the kiwi (Z) is bigger than the apple (X). Notably, when relational
responding is establishedle do not need to train the relationship between the stimuli directly.
Instead, we can derive this information based on the relationship between stimuli. Clinically,
if we are told that seeing a friend (Y) is worse than staying at home (X). And goimpagity a

(2) is worse than seeing a friend (Y). Then we can conclude that going to a party (Z) is worse

than staying at home (X).
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2.10.4.2 Transformation of stimulus functions

AARR allows stimulus function®f events(i.e., the event's reinforcing consequgnicebe
transformed by other events based on the derived relation betweenitheut direct training
(Dymond & Rehfeldt, 2000)For example, say that stimuli X, Y, and Z represent lions with
the stimulus function of eliciting fear, and theat@nship is X <Y < Z. Then lion Z will
provoke the most fear, lion Y will cause less fear than lion Z, and lion X will elicit the slightest
fear. Clinically, if we are told that staying at home (X) will give us anxiety (stimulus function).
And that seeig a friend (Y) is worse than staying at home (X), and going to a party (2) is
worse than seeing a friend (Y). Then going to a party (Z) will elicit the most anxiety, seeing a
friend (Y) will elicit less anxiety, and staying at home (X) will provoke thetleaxiety. The

point here is that thoughts, previously perceived as neutral, can take on aversive functions via
transformation of stimulus function (i.e., provoking distress).

In sum, relational framing explains how arbitrary stimuli (e.g., thoughts)aiee on
functions (e.g., be distressing) without any direct experience of those thoughts provoking
distress. Hence, making thoughts less distressing is an important treatment goal in ACT, which
we will further explore below. But first, | will go throughspecific type of relational framing,

namelyrule-governed behavior

2.10.5 Rule-governed behavior

Using the RFT concept of rulgoverned behavior may explain how thoughts can impact our
behaviors. According to RFT, rutoverned behavior is a learned behagiontrolled by the
correspondence between relations specified in a particular verbal rule and the behavior carried
out by a persofHughes2016) In simple terms, behavior is reinforced by doing what is right
according to the rule. For example, one can respond effectively to the rule 'If you drink petrol,
you will die' without ever having to directly contact the contingencies (i.e., without ever
engaging in the behavior of drinking petrol or experiencing dying). A clinical example of RGB
would be an autistic person's verbal rule: 'l have Asperger, so | can't see other people’, probably
having the function of maintaining social avoidance.

There ardifferent types of verbal rules, each having a specific function. For example,
coordination (i.e., sameness; equivalence), opposition (i.e., contrast), comparison (i.e.,
comparing), temporal (i.e., time continuum), conditionality (i.e., conditioning),danatic
(perspectiveaking). Behavioral analytically, verballescan be defineds stimuli that alter
other stimulis' operant and respondent propertiesvhich is consistent with the RFT
conceptualization of RGEBarnesHolmes et al., 2000; Skinner, 1957)he antecedent

stimulus (1) 'l have Asperger' participates in an equivalence relation (or frame of coordination)
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with the (a) physical experience of being sensitive to extetinalls (e.g., sounds; smells), (b)
aversive emotions (e.g., shame; sadness), and (c) challenging thoughts (e.g., 'I'm odd’; 'l can't
stand these noises’). The stimulus (2) 'see other people’ participates in equivalence relation with
the actual behavior adeeing other people. Stimuli (1) and (2) are relationally framed as
conditionally oppositonal contextual cues(ifithen), implying that they cannot exist
simultaneously. Hence, as long as stimulus (1), alongside its associated frames (a), (b), and (c),
is present, the verbal rule 'l have Asperger, so | can't see other people’ functions as an operant
which negatively reinforces social avoidance. Put another way: 'Since | have Asperger, as long
as | avoid other people, | don't have to experience distredsmglits, feelings, and body
sensations'.

It should be noted that thepography(i.e., thecontentof thought) of the contextual cue
(if/then) is irrelevant as long as tls#imulus function(i.e., thereinforcing consequentf
thought) is the samde.g., the contextual cue has discriminative control over behavioral
contingencies). Using the if/then contextual cue in other examples could illustrate the stance
that different topography can have the same stimulus function (in these cases, the function of
reinforcing avoidance): 'If | have anxiety, then | can't go out' or 'If | have autism, then | can't

have friends'.

2.10.6 Experiential avoidance

As indicated above, RFT may help explain how cognitive and verbal processes can lead to
dysfunctional behaviors. Due tioe transformation of stimulus functions, harmless words and
thoughts can suddenly be aversive. Consequently, thoughts (and also emotions and body
sensations) that are related to painful or distressing events are avoided as if equivalent to the
event its#, a process known asxperiential avoidanc€EA) (Hayes, 2015)Hence, since
thoughts, emotions, and body sensations are present in practically every life situation, EA can
be viewed as a patrticuldunctional classthat inhibits broadening an adaptive behavioral
repertoire and reduces qualitylib (Boulanger, Hayes, & Pistorello, 2010)

EA is described as consisting of two rethfgarts: (a) the unwillingness to remain in
contact with aversive scalled private eventssuch as cognition (e.g., thoughts; memories;
mental images), emotions (e.g., fear; sadness; anger), and body sensations (e.g., pain; heart
palpitation; muscle tension), and (b) the action taken to alter the aversive experiences or the
events that elicithem (Villatte et al., 2016) Further, EA is essentidor developing and
maintaining psychopathologies, such as depression and anxiety, in the normal population
(Cookson, Luzon, Newland, & Kingston, 2020; Kirk, Meyer, Whisman, Deacon, & Arch,
2019)
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2.10.7 Psychological flexibility

In contrast to experiential avoidance, the overall tneat goal in ACT is enhancing
psychological flexibility, defined as ngndgmentally experiencing thoughts, emotions, and
body sensations and acting effectively upon situational demands according to personally
chosen goals and valu@dayes et al., 2011)Psychological flexibility is facilitated mainly
through (1) behavioral change techniqusmgvaluesand behavioral goals, and @)gnitive
defusionandacceptancéo manage thoughts, emotions, and body sensations.

Values are essential to facilitating psychological flexibility in ACT, referring to
motivating augmental verbal rules (i.eteahg the value of reinforcing contingencies) that
include personally chosen behavioral goals, providing meaning, and reinforcing adaptive
behavior(Paliliunas, 2021)in contrast to obtainable goals, values serve as behavioral guidance
and direction % DUUHWW 271&RQQRU such®B wulrig physical health or
contacting a friend or family member.

Acceptance is an active and aware embrace of thoughts, feelings, and body sensations
without unnecessary attempts to change their frequency or ([dayes, Luoma, Bond,
Masuda, & Lillis, 2006)

Cognitive defusion refers to observing thoughts without necessarily believing their

content or lettinghem guide one's actio(Gillanders et al., 2013)
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Chapter 3

ACT and Autism

This doctoral thesis started its journey in 2@0D8 as part of a clinical psychology master
thesis. As a supervisor at a school for children with ASD, | recognized the need for stress
reducing approaches for the students. At the time, my sparse knowfeahgedfulness and
ACT was primarily anecdotal. However, my intriguing curiosity to explore the eventual merge
of, on the one hand, a functional contextual perspective and, on the other, a cognitive
neuroscientific one kept me going.

So, when summarizinthe acquired experience of adapting and evaluating ACT for
autistic individuals, conceptualizing ACT into ASD may imply a crossroads between two
opposite perspectives: (1) one may view ACT as sometli@mgetrically oppositeo ASD and
thusdissuaddrom further exploration and evaluation of such an approach, or (2) one may view
ACT as somethingdiametrically oppositeto ASD, and thusrecommendit for further
exploration and evaluation of such an approach.

Arguably, the first perspective views psychol@jiceatment as a means to an end, while
the second views it as simultaneously a measn end. The logical consequence of the first
perspective is to create a treatment thabisgruentwith the actual clinical diagnosis (e.g.,
intuitively comprehensie; diagnosispecific; focus on symptom reduction per se). However,
the second perspective represents a treatmenrigruentwith the actual diagnosis (e.g., not
automatically intuitively comprehensible; not diagnespgcific; focus on skills acquisitn)
(Atzil-Slonim et al., 2015; Grafanaki & McLeod, 200Eurthermore, the second perspective
implies the acquisition of skills that might be opposite to the diagspsisific dhiallenges (e.qg.,
acceptance vs. social avoidance; vdlased action vs. rulgoverned behavior).
Consequently, in this view, diagnosipecific challenges are not obstacles to a successful

treatment that need to be considered but why the treatment vammelend can make a
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difference. Practicing what is perceived as challenging and essential to dysfunction may help
the individual improve longerm mental health.

As shown in Figure 4, the conceptualization of ACT can be viewed in the framework of
the biosocial model for resilience to adversity in AGkzarpa, Swain, Factor, Dahiya, &
Bertollo, 2021) In this model, psychological flexibility (e.g., emotion regulatisocial
reciprocity, or behavioral flexibility) along with physiological flexibility (e.g., arousal
regulation cardiac vagal contrpbrfunctional executive regulation) act as modulators between
biosocial vulnerability (e.g., core challengegecutive dysfunctignor deviant neurobiology
and neuroendocrinology) and resilience in individuals with ASD. Enhancing flexibility in
response tetressful events can thus, directly and indirectly, increase resjlmrateasjuality

of life; well-being adaptive functioningandreduced psychopathology

Biosocial Physiological Psychological o
vulnerability flexibility flexibility Resilience

Physiological Psychological
tools tools

Figure 4. The biosocial model for resilience to adversity in ASBarpa et al., 2021yVhen faced with biosocial
vulnerability, the mth to maladjustment can be brokBasilience irautistic individualsan be enhanced through
flexibility tools that change underlying physiologiealdpsychological processes. Physical exercise, relaxation,

and potentially biofeedback and brain stimulation techniques can reduce autonomic hyperarousal and increase
cardiac vagal control having downstream effects on executive functions, emotion regaitetisacial behavior.
Cognitivebehavioral and mindfulnedsased tools related to problesulving and reappraisal of biased thoughts

can improve physiological processes and attention, memory, impulsive responding, and negative affect. Social
tools can impove reciprocity. Enhancing flexibility in response to stressful events can thus increase resilience in
autistic individualsas indexed by reduced psychopathology or behavior problems and improved life satisfaction,

well-being, adaptive functioning, and djoaof life.
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3.1 A FUNCTIONAL CONTEXTUAL FRAMEWORK ON AUTISM

From a functional contextual perspective, autistic core challeisgel adifficulties with
social reciprocitycognitive inflexibility, andsensory hypersensitivitare not object to change

per se Instead, they are relationally framed with the functional contingencies of thoughts,
emotions, and body sensations (i.e., private evéHisyes et al., 2011and thus indirectly
manipulable.

Key (1) to behavioral change and transformation of stimulus function of these core
challenges ighusto modify the functional connection betwegrivate events and autistic
difficulties, making them less an obstacle to reaching Jaased and lonterm behavior
goals. In other words, the overall treatment objective is to help the individual be less hindered
by private events anddirectly decrese the negative effect that autistic functioning may have
in everyday life.

Key (2) to behavioral change is not only the transformation of stimulus function of
private events related to ASD challenges but the acquisition (or increase) of behaviors and
skills correlating with adaptive functioning and valoased behavior goalsuch azognitive
defusion acceptanceselfawarenessanddirectcontingent behavior.

ASD is associated with reduced behavioral and cognitive regulation apsiiels as
heighened cognitive fusiorand decreased sedwarenesgHuang et al., 2017; Maisel,
Stephenson, Cox, & South, 2019; Williams, 20H@nce, enhancinggnitive defusion and

selfawareness may improve autistic functionjBgdnarz et al., 2020)

3.2 NEUROACT CONCEPTUALIZATION OF AUTISM
As noted above, indirect and direct treatment pathways may be associated with beneficial
effects on autistic functioningAutistic core and comorbid challengedongsidehindering
thoughts, emotions, and body sensati@ated to these challengesn beconceptualized as
psychological inflexibility(Pahnke et al 2019; Pellicano, 2012)n contrast, the overall
treatment goal in ACT is creatimpycholgical flexibility, referring to the ability to behave in
line with what's important to oneself and cope with obstacles that usually stop oneself from
carrying out those behaviof$layes & Wilson, 1994)

As presentedn Figure5, the NeuroACT treatment model is conceptualized as meeting
ASD challenges within thresiomain pairs using a modified version of the Opavare-Active
ACT model(Hayes et al., 2011; Strosahl, Robinson, & Gustavsson, 2015; Villatte et al:, 2016)
1) Motivation-Perseverancge2) Acceptancéivoidanceand 3)PerspectiveMindlessnessin

short, the Oper\ware-Active model conceptualizes the six ACT processes (i.e., Acceptance,
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Being presentCognitive defusionSelfascontext Values andCommitted action) into three

processes (i.e., OpeAware, andActive). To adapt this model intdSD, the concepts of

Motivation, Acceptance, arfdlerspectivare used instead.

NeuroACT

Values to motivate
behavior change and self-
determination

Explicit behavior-goals

Adaptive and long-term
contingencies

Psychoeducation of
biological predisposition,
stress, emotions,
exteroception, and
interoception

Non-evaluative and non-
judging approach to
experiences

Experiential openness to
sensory input, emotions,
thoughts, and physical
sensations

Psychological flexibility

Being present, contact with
direct contingencies,
consciousness as a
process, and body
awareness

Perspective taking on
thoughts, emotions, body
sensations, and self-
awareness

Cognitive defusion and
transformation of stimulus
function of private events

Motivation <4msp Perseverence

PFC

Acceptance <4m®p  Avoidance

ACC HPA
amygdala

Perspective 4= Mindlessness

MCC PCC
DMN Insula

Autism

Preference for sameness,
perseveration in problem
solving, and prediction deficit

Rituals and cognitive
inflexibility

Rule-govemed behaviors
and pragmatic deficits

Exteroceptive hyper-
sensitivity and reduced
comprehension of self-

regulation

Emotional distress, physical
reactivity, and perceived
stress

Aversion to uncertainty and
changes

Interoceptive hypo-
sensitivity, reduced body-
awareness, and alexithymia

Deficits in awareness of self
and others, literality,
intellectualization, and
contextual blindness

Cognitive fusion and
unhelpful self-perception

Psychological inflexibility

Figure 5. NeuroACT conceptualization of autistic challendgesychological flexibility is represented by the MAP
acronym: MotivationtAcceptancetPerspective. Psychological inflexibility is represented by the inverted MAP
acronym (iMAP): PerseveranceAvoidance +Mindlessness. Highesrder motivational processase linked to
prefrontal cortex (PFC) networks. Emotion regulation is associated with the anterior cingulate cortex (AGC), HPA
axis, and amygdala. Perspectiaing and body awareness are related to the middle cingulate cortex (MCC),
posterior cingulateortex (PCC), default mode network (DMN), and insula.
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3.2.1 Motivation -Perseverance
In the Motivation-Perseverancalomain pair, motivational cuesuch asvaluebased and
explicit behaviofgoals and contact with adaptive lontgrm behaviorakontingenciesare
hypothesizedto mediate or counteract autistic perseverative betsaod cognitive
inflexibility and increase social and behavioral motivat{@hevallier, Kdnls, Troiani,
Brodkin, & Schultz, 2012; Dubey, Ropar, & Hamilton, 2018; Kapp, Goldknopf, Brooks,
Kofner, & Hossain, 2019)The cognitive inflexibility of ASD is related torestricted and
repetitivebehavios, suchaspreference for sameneggagmatic deficitsandrule-governed
behaviorg(Kissine, 2019; Turner, 1999; Twohig, 201R)oreover, ognitive inflexibility is
associated with anxiety mutisticindividuals(Craig et al., 2016; Hollocks, Jones, et al., 2014;
Hollocks et al., 2019)

A clinical examplecould be a patienwhosesocial behavior repertoire is datéd by the
rule 'l have autismsol cannot see other peof)leassociated with behavioral avoidance of
social gatherings or other social eveBtg making the patient's rule less dictating (e.g., seeing
the rule as just another thought) and connectihgegao behavior goals (e.g., 'lt's important to
me have contact with other people, so | decide to text a friend once a month’), behavioral
motivation, along with the ability to cope with psychological obstacles (e.g., private events), is

increased.

3.2.2 Acce ptance -Avoidance

In the AcceptancéAvoidancedomain pair, acceptance and willingness skills acquisition
(Hayes et al., 2006plongside psychoeducatigDavis, Kennedy, Dallavecchia, Skeky, &
Gordon, 2019pre thought to mediate or counteract the avoidance domain in #\f8h as
exteroceptive hypesensitivity, reduced seffegulation andemotional and physical reactivity
(Jahromi, Bryce, & Swanson, 2013; Northrup et al., 2020) addition, a biological
predisposition of subjective and oxidative stressh asdeviant HPAaxis, is associated with

an increased risk favoidant behavior in ASPfaff & Barbas, 2019; Proff, Williams, Quadt,

& Garfinkel, 2021)

In ASD, avoidance is observed as overt behasiach asavoiding social gatherings
noisy elevatorsand covert behaviprsuch asthe unwillingness of experiencing specific
thoughts('I'm a failure’),emotions(fear, sadness), drody sensationgheart palpitation).
Intolerance of uncertainty is associated with anxiety symp{@&uoslter, Freesto, South, &
Rodgers, 2014pnd behaviorainflexibility in ASD (Joyce, Honey, Leekam, Barrett, &
Rodgers, 2017; Wigham, Rodgers, South, McConachie, & Freeston,. Zt&)ermore

intolerance of uncertainty along with experiential avoidance has been associated with general
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anxiety disorder (GAD)(Buhr & Dugas, 2012)a common c@ccurring condition in
individuds with ASD (Rodyers, Glod, Connolly, & McConachie, 2012)

An exanple could bepatient who scores high in alexithyn{@agby et al. 1994) is
hypersensitive to sounds, and avoids public transport due to distressing thoughts ('l can't stand
these noises’), emotions (feanger), and body sensations (sweatimgscle tension). By
increasing the patient's coping abilities using ptanece techniques and teaching about
emotions such adasic emotionandemotions' evolutionary functions, the patient's avoidance

may decrease along with an extended behavior repertoire.

3.2.3 Perspective -Mindlessness

Regarding thePerspectiveMindlessnessdomain pair, perspectiviaking abilities and
cognitive defusion are thought to mediate or counteract the mindlessness domain su&8D

as interoceptive hypeensitivity reduced awareness oheself and othersand literality
(Hobson, 2012; Huggins, Donnan, Cameron, & Williams, 2020; Masuda, Hayes, Sackett, &
Twohig, 2004) Anecdotally, the challenges in perspectiaking may be best described by a
patient's reflecting commentary: 'l didn't know that | had thoughts'.

Perspectivaaking abilities suchastheory of mindare generally reduced in ASD and
linked to secalled deictic shiftingl¢you, Here There Now-Ther) (BarnesHolmes, McHugh,

& BarnesHolmes, 2004; Mizuno et al.,, 2011; MonteRRadr'guez, Molina, & McHugh,
2017) There is some debate whethetisticperspectiveaking should be labeled as 'different’

or even part of autistic strengtinather thama'deficit' (Atherton, Lummis, Day, & Cross, 2019)
Elevated cognitive fusion and a problematic perception of self, including autistic identity, have
been observed in individuals with ASBluang et al., 2017; MacLeod, Lewis, & Robertson,
2013; Maisel et al., 2019)vhich implies a disability to (1ake perspective on one's thoughts
and ideas about oneself ('I'm worthless’) including undermining believability of thoughts and
mental images, and (2) not automatically letting thoughts and unhelpful ideas about oneself,
including mental rules ('l have Aemer, | don't have the right to live'), guide one's actions and
thus transform stimulus function of thoughts, and (3) cope with one's cognitive inflexibility and
reduced seiff and bodily awareness (alexithymia) in a way that minimizes the risk of
internalzing ( anxiety depression) and externalizing problems (aggressighurst behaviors
orirritability) (Buhr & Dugas, 2009; Conner et al., 2020; Ozsivadjian et al., 2021)

Alexithymia refers to difficulties recognizing, labeling, and processing one's own
emotons, differentiating emotions from bodily sensations, and focusing on inner experiences
(Kinnaird, Stewart, & Tchanturia, 2019)hee is some controversy about whether alexithymia
should be viewed as a core challenge or represent a subgroup of ASD individuals, affecting
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about 50 % of adults with ASD compared to about 10 % of the general pop(iitit al.,
2004; Mazefky et al., 2013; Trevisan, Mehling, & McPartland, 20R¢search indicates that
alexithymia predid difficulties in emotion recognitiofAllen, Davis, & Hill, 2013; Cook,
Brewer, Shah, & Bird, 2013; Heaton et al., 2042 is associated with m@lbgical structure
and function related to empathy and interoceptsuch asnsula ACC or GABA, thus brain
regions and functions critical in enabling conscious representation of feelings an@iddy
et al., 2010; Ernst et al., 2014; Simmons et al., 2013)

Clinically, practicing perspectiviaking techniguessuch awviewing thoughts, feelings,
and body sensations as a procest letting thoughts guides one's actistsfting between
different sensory modalitiesr being aware of body fa, might increase the patient's ability
to cope with distressing thoughts, emotions functionally, and-bedgationsenhancing the
patient's valudased behavior goals and awareness of body sjguoals ahiunger thirst, and
fatigue.

In sum, 'autistic' behaviors and functioning are not a problem per se but depend on the
relationshipbetween autistic behaviors and the individual's mihdstransforning stimulus
function of behavior and associated thoughts, emotions, and body senfasisarz et al.,
2018; Boland et al., 2021; Fletcher & Hayes, 2065m a functional contextual perspective,
the autistic individual needs to be in contact with per¢pohbsen behavioral goals that fully
motivate a befior change to occur. The positiventingencie®f these chosen behaviors thus
needto overweighthe negative contingenciesérsevertive and inflexible behaviorsyhich
otherwise increases the risk for behavioral and experiential avoi¢Beeeden, Emerson,
Lewis, & Pap, 2017; Pfaff & Barbas, 2019; Shtayermman, 2016)

3.3 EMPIRICAL SUPPORT OF THE NEUROACT MODEL

3.3.1 Motivation -Perseverance

Atypical lateral frontoparietal anaidcingulateinsular network activatiors associated with
cognitive and behavioral inflexibility in individuals with AS@Qau, Leung, & Zhang, 2020;
Uddin, 2021; Uddin et al., 2015%ocial and behavioral motivation in A§Bhevallier et al.,

2012; Dubey et al., 2018; Kissine, 20189)inkedto a specific neural network, including the
medial prefrontal cortex, superior temporal sulcus, temporoparietal junction, amygdala, and
fusiform gyrus(Ciaramidaro et al., 2018; Patriquin, DeRamus, Libero, Laird, & Karg;20
Sumiya et al., 2020)These brains regions are associated with preference for social stimuli,
mentalizing, and intentional movement (i.e., attribution of mental states evoked by kinetic

stimulus properties) and gedirected behavior, and not only pringadysfunction in
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individuals with ASD(Castelli, HappZ, Frith, & Frith, 2000; Dichter, 2012; Philip et al., 2012)

As an example, an experimental condition comparing two biological movement conditions; a
dancing figure (human body movement) and a grasping hand simulating the act of reaching out
for a glass and bringing it to the moytioatdirected action), showed increased left medial
prefrontal activity related to godirected behaviof(Bonda, Petrides, Ostry, & Evans, 1996)

In addition, higheiorder executive function regulation is linked to the prefrontal cortex (PFC)
and anterior cingulate cortex (ACC), regulating gomally conflicting stimuli. These brain
regions, alongside the amygdala and orbitofrontal cortex (OFC), are involved-uirgotd
behavior and appear to be positively affected using mindfulness techniques in autistic
individuals and the general poptibn(Guerithault, 2021; Taren et al., 2017; Zelazo & Lyons,
2012)

3.3.2 Acceptance -Avoidance
The notion that ASD iharacterized by irregular restistate physiology dates back to
Ounsted, Lee, Hutt, and Hutt (1964 hey suggested that those with ASD have a 'chronically
high state of arousdDunsted et al., 1964) his idea is supported by multiple lines of evidence
suggesting that ASD is characterized by altered levels of basal and reactive arousal associated
with amygdala hyperactivity, especially related to social stigllemann, Dziobek, Hatri,
Baudewig, & Heekeren, 2012; Levine et al., 2012; Riby, Whittle, & Dofenigddon, 2012)
In addition, research showgper and hyporesponsiveneaierations in cortisol and the HPA
axis, associated with emotional dysregulation and-isgify in ASD (Bitsika, Shapley,
Sweeney, & McFarlane, 2014; Courtemanche, Black, & Meyer, 2021; Hadwin et al., 2019)
Moreover, a hyperactive anterior inswtarrelating with hypoactivity of ACC and PEC

is associated with intolerance of uncertainty in AG&I»ng, 2019; Gorka, Nelson, Phan, &
Shankman, 2016; Moon, Tkachenko, Gaf@@rbea, Sane Tubbs, & Moisi, 2018)5tudies
indicate that ACC, middle cingulate cortex (MCC), insala] prefrontal cortices are involved
in emotion regulation in ASD, including acceptance stratéijlessina, Grecucci, & Viviani,
2021; Richey et al., 2015)ntolerance of uncertainty has been indicatedntxdiate the
relationships betweeemotion regulatiorand symptoms of anxiety and depressimi\SD

&DL 5LFKGDOH 'LVVDQ D\ Metianaly843 Nazelshb¥h tthat ACC, insula,
and prefrontal cortical areas are involved in emotion regulatory processes using mindfulness
and accepaince strategies in the general populafiéalcone & Jerram, 2018; Guendelman,
2021) Further, there is some evidence for improved executive functioning in the general
population due to grodpased mindfulness practi@dillett, D'Amico, Amestoy, Gryspeerdt,
& Fiocco, 2021)
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3.3.3 Perspective -Mindlessness

Atypical structural and functional activity, such as hypoactivation and inflammatory cytokines
in MCC, is observed in individuals with ASD when making-sigl€isions in a social context
(Chiu et al.,, 2008; Vargas, Nascimbene, Krishnan, Zimmerman, & Pardo,. ZR06)
awarenessalongsideselfreferential cognition and languagappears to bassodited with
social cognition and mentaliziripperly, 212; Lombardo & BarotCohen, 2010; Lombardo
et al., 2010)The neurobiological mechanisms behind-s@lreness, and the abilitygeedict
and monitor outcomes &focial decisions have been linked tMCC (Apps, Lockwood, &
Balsters, 2013)Abnormalities in the posterior cingulate cor@®CQ and medial prefrontal
cortex (mMPFC)associated with the default mode netlv(DMN), are linked to deficit self
referential processing and mentalizing in AgBadmanabhan, Lynch, Schaer, & Menon,
2017) Mindfulness practice, such as MBSR, has been associateaomtity intheright MCC
(rMCC) and restingptate functional connectivity in higherder brain regions, such as mPFC,
in individuals with ASD,assodited with selreflection and selflirectedthoughtalong with
executive functionand attentional contralGuerithault, 2021; Lombardo & Barddohen,
2010; Lombardo et al., 2010)loreover, mindfulness practice appears to increasaetivity
between rMCC and piend postcentrayrus This increased connectivity appe#ofacilitate
primary sensorimotor inpueachinghigherordercognitive brain regionand thus potentially
reducing depressive symptoms in individuals with A®Ragni et al., 2020)

Interoceptive processing, which is how thervous system anticipates, senses, and
integrates signals originating from the bpdyassociated with a wide range of cognitive and
emotional functiongHatfield, Brown, Giummarrak Lenggenhager, 2019ASD is associated
with interoceptive hyporeactivity, which is difficulties detectiagd attendingto internal
bodily sensationsuch as hunger, thirst, respiration, and temperdRudois, Ameis, Lai,
Casanova, & Desarkar, 2016; Noel, Lytle, Cascio, & Wallace, 2018; Schauder, Mash, Bryant,
& Cascio, 2015)Notably, interoceptive hyporeactivity was already noted in early descriptions
of ASD (Bettelheim, 1967; Kanner, 1943Jhe interoceptive sensory system is maintained
a homeostatic afferent pathwiaat originates withithe smaldiameter sensory afferent fibers
that innervate all tissues and organs and terminates in the posterio(@rsidg 2011) The
continuous nature of interoceptive processsngplicated in the neurobiological construction
of the sense of sefQuigley, Kanoski, Grill, Barrett, & Tsakiris, 202Mlindfulness practice
has been shown to modify the structure and function of thédefisphere posterior insula
(Mooneyham et al., 201,7/3uggesting neural plasticity in the insula region.

To summarize, valubased behavioral goals in ASD ars@sated with higheorder

(top-down) neural networks related to executive function, such as the mPFC, modulating
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lower-order neural networks connected to emotional processing, such as the amygdala. Limbic
and default mode networks, such as the ACC, M@ Rand insula, are linked to homeostatic

and emotional regulation, such as the HPA axis and oversensitivity to uncertainty, perspective
taking, such as seiwareness and mentalizing, and extenmed interoceptive processing in
autistic individualgLian & Northoff, 2021; Mart'nez et al., 2020; Robertson & Bafwhen,

2017) Emotion regulation techniques, such as mindfulness and acceptance, are associated with
increased functional connectivity and neural activity related to cortical and subcortical
structures of imprtance for adaptive functioning, such as the PFC, OFC, ACC, rMCC, and

insula, in ASD.

3.4 CASE STUDIES

3.4.1 Case study | (Man on the bus)

In the example below (Figure 6), an ASD patient's case study illustrates how psychological
flexibility and an ACT conceptualization address ASD core and comorbid challenges and

psychological inflexibility.

boremtuel Chalroes Clinical features: Autistic core challenges along with

agoraphobic anxiety. Thoughts (e.g,, FDQTW VWDQG WKHVH
T e e T i noises, emotions (fear, irritation), and body sensatidmsa(t
body sensations palpitation, muscle weakness, dizzifess

Awareness, defusion,
acceptance, and value-

based behavior . . . .
$Skills and coping strategies along with

noisecanceling earphones.

Other: Noise-canceling
earphones, breathing

techniques

Walue-based
behavior goal

Going by bus

Figure 6. Case study (Man on the bus)

The paient is a man, 40 years of age, diagnosed with ASD, who reports problems using public
transport due to ovesensitivity to sounds. The conceptual framework's starting point is the
formulation of pragmatic and vaklmsed goals. In this case, the patigmiisary treatment

objective was to manage to go by public bus without prematurely aborting the journey. The
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patient's clinical features included core challenges such as cognitive inflexibility (e.g.,
difficulties adapting to new situations), social impaénts (e.g., social anxiety due to problems
interpreting social behaviors), and perceptual -®@essitivity (e.g., sensitive to sounds).
Moreover, the patient experienced agoraphobic anxiety when using public transport. In
addition to core and comorbid dlgmges, the patient usually experienced disturbing thoughts
(e.g., 'l can't stand these noises’), emotions (e.g., fear, irritation), and body sensations (e.g., heart
palpitation, muscle weakness, dizziness) when going by bus. The patient was taughtl&CT sk
such as awareness and cognitive defusion (to handle thoughts), acceptance (to manage
emotions and body sensations), and pragmatic and-lkakexl behavior goals (to pinpoint the
patient's desired behaviors and help him find the motivation to camydh®. He was also
informed that he could use practical tools (e.g., Rcéseeling earphones) or other coping
strategies (e.g., breathing techniques) as long as these were in line with hisagaldeoals

(i.e., going by bus).

3.4.2 Case study Il (Girl avoi ding school)
A second example concerns an autistiy@8rold girl with three months of school avoidance
(Figure 7).

Social, flexibility, and
perceptual challenges

Llinical features: Autistic core challenges along with depression

and fatigue. Thoughts (e.guright/wrond; ‘good/ bag,

B , emotions (fear; sadness), and body sensations (headache; gut
rivate events (thoughts;, . .

emotions; body sensations) ache; muscle tension).

Awareness, defusion,
acceptance, and_value-based ) . ) .
behavior ISkills and coping strategies along with
environmental adjustments and clarifying
Other: Environmental pedagogy.
adjustments, clarifying

pedagogy

¥Value-based
behavior goal

Going to school

Figure 7. Case study (Girl avoiding school).

The clinical features included core challenges, such as social impairments (e.glfiesfficu
with social reciprocityor misinterpretation of social cues), cognitive inflexibility (e.g.,

'right/wrong' or 'good/bad’), and perceptual oxgansitivity (e.g., light, smell, and touch).
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Comorbid depressive symptoms and stretsted symptoms of figue were also present. The

patient was taught ACT skills such as awareness and cognitive defusion (to handle thoughts),
acceptance (to manage emotions and body sensations), and pragmatic axzhsetiue
behavior goals (to pinpoint the patient's desireldaviors and help her find the motivation to

carry them out). Moreover, there were classroom environmental adjustments (e.g., dimmed
light, separate room to avoid smetlr no physical touch from teachers or assistants) and
clarifying pedagogy (e.g., shaxtritten instructionspicturebased schedulandpreparing for

expected and unexpected change) to reduce unnecessary stressors. She was also informed that
she could use practical tools (e.g., a stress ball) or other coping strategies (e.g., listening to

music) as long as these were in line with hereralased goals (i.e., going to school).

3.5 SUMMARY

ASD is a complex neurodevelopmental condition associated with comorbid psychiatric
symptoms (e.g., depressjanxiety, andsleep difficulties), perceived stress, reduced quality

of life, and premature morisl. The complexity of having ASD may be conceptualized using
neurobiological, neuropsychological, and psychosocial perspectives. Interventions in ASD are
directed to maximizing potential, minimizing obstacles, or optimizing the persaronment

fit. CBT or mindfulnessbased therapies are the most evaluated adapted interventions that
address core challenges or comorbid symptoms. ACT is a contextual behavioral therapy that
combines CBT and mindfulness procedures, proven effective for complex and chronic
conditions, such as loRgerm pain, diabetes, and psychosis, although not evaluated in ASD.
However, ACT consistent instruments (i.e., AAQ and CFQ) measuring clinically relevant
psychological constructs in ASD, such as psychological inflexibility and cegfitsion, have

not yet been psychometrically assessed in autistic individuals. Hence, the current doctoral
thesis evaluates ACT adapted to autistic adolescents and adults and assesses the validity and
reliability of AAQ and CFQ in autistic adults.
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Chapter 4

Research aims

The general aims of this thesis wépeevaluate the feasibilifyand preliminary efficacy of

ACT adapted tandividuals with ASDand assess the psychometric properties of two standard
psychological instruments used in treatment evaluation, although not analyzed in autistic
individuals Specifically, the aims were to evaluate) The feasibility and preliminary
efficacy of groupdelivered ACT for adolescents and young addigggnosed with ASDn a
special school setting (Study and (2) The feasibility and preliminary efficacy of greup
delivered ACT for adults with an ASD diagnosis in a psychiatric outpatient setting (Study Il
andlll), and (3) the psychometric properties of AAQ and CFQ in adults with ASD (Study
IV). These aims are presented in relation to the individual studies below.

4.1 STUDY |

In Study | we aimed af1) developing an ACT group protocol adapted to ASD specific
chalenges (NeuroACT) an@®) evaluatingthe feasibility and preliminary efficacy of the
protocol for adolescents and young adults diagnosed with ASD in a special school setting,
regarding seff and teacherated stress, hyperactivity, prosociality, and psythu

symptoms.

4.2 STUDY Il

In Study I, we aimed afl) adapting the NeuroACT protocol to adults with an ASD diagnosis
and(2) evaluating the feasibility and preliminary efficacy of the protocol for ASD adults in
a psychiatric outpatient settingegarding treatment credibilitysession completion,
homework complianceself-perceived stresand quality of life (primary outcomes),
symptoms of depression and anxjefiynctional impairmen{social, vocational, family),

psychological inflexibility andcognitive fusion(secondary outcomes)
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4.3 STUDY Il

In Study Ill, we aimed ai(1) modifying the NeuroACTreatmentprotocol based on the
clinical experiences from Study Il aif@) evaluating the feasibility and preliminary efficacy
of the modified protocol for ASD adults in a psychiatric outpatient setting regarding
treatment credibility, selperceived stresand quality of life (primary outcomes), symptoms
of depression and anxietgleep problemsfunctionalimpairment(social vocationa) and
family), cognitive andbehavioral avoidance, psychological inflexibilityognitive fusion,

autistic core challenges, and executive dysfundsecsondary outcomes)

4.4 STUDY IV

In Study IV, we aimed atvaluating the (1) construct (convergent and divergent) vahdity
(2) the reliability of AAQ and CFQ in 54 adults with ASD in a psychiatric outpatient setting.
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Chapter 5

Empirical Studies

Karolinska Institutet performed all studi&udy | was conducted in cooperation with Uppsala
University and a special school for students with an ASD diagnosis. Study Il and Study Il

were conducted at the Neuropsychiatric Unit Karolinska, Psychiatry Northwest.

5.1 STUDY I

5.1.1 Design, participants and pr ocedure

Study I (Pahnke, Lundgren, Hursti, & Hirvikoski, 2014jasa quasiexperimentakepeated
measurgwo-group trial Participants pertaining to school classes were randomized to either
NeuroACT or waitlist, where the waitlist condition underwent teaching as usual.-fimety
studentsvere screened for the stydyndl1 were not found to be eligible

As shown in Table 2, the remainingrpcipants wer@28 students (%:21 years old) with
ASD (corresponding to DSM ASD, level 1:1)(APA, 2013, which had written informed
consentand normal intellectual capacity and not selective mutism (with or without comorbid
ADHD and dyslexia), distributed in six school clas@seejunior high school classes and
threehigh school classedhitially, school staff, parenfand students receivedal andwritten
practical and theoretical information about the study. Before entering the skills training group,
participantswere informed about study proceduaesl interventiorcontentand that they could
stop the interventionwithout further explanationMeasurements arthe interventionvere
carried out within the school setting, and study procedures were perféotitading the
Declaration of Helsink{AMA, 2013). The waiting list group receivetthe interventiorafter

thestudy complabn. The first author J. P. carried out the intervention.
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Table 2 Participant characteristics.

Characteristics Total (N = 28) ACT (n=15) Waiting list (n = 13) 12 test
n n % n %
Male 21 9 60 12 92 p =.049
Current medication use 8 5 33 3 23 NS
Psychiatric co-morbidity
ADHD 7 3 20 4 31 NS
OCD 3 2 13 | 8 NS
Dyslexia 3 | 7 2 15 NS
Specific phobias 4 2 13 2 15 NS
M (SD) M (SD) M (SD) Student’s t-test
Age (years) 16.5 (2.0) 16.2 (1.4) 16.8 (2.5) NS

ACT: acceptance and commitment therapy; ADHD: attention-deficit hyperactivity disorder; OCD: obsessive-compulsive disorder; SD: standard
deviation.

5.1.2 Ethical c onsiderations

The study wasapprovedoby theregional ethical review board of Stockholm, Swed2®il @
046 and followedthe Declaration of Helsink(AMA, 2013). If younger than 18 years,
participantsparents or caregivepovided written informed conserit.18 years or older, the
participants providedvritten informed conserthemselvesMany students with ASD have
difficulty changingtheir environment; therefor#e interventiorwas conducted withitheir
regularschoolclas®s Hence, o individual randomization was performd®kefore the study,
school staff, parentgnd studentaere informed orally and writtesbout study procedures and
the intervention'scontent The participants were tolthat they could stop thtervention
without further explanationvieasurements and tlr@ervention werecarried out within the

school settingThewaiting list group receivethe intervention oncthe study was completed.

5.1.3 Measures and assessments

The study included sasures of participant characteristics and outcome meadsgessments
were performed oneeek before entering the intervention (pretreatmentdrigweek after
the intervention was completed (pasgatment/T2)andtwo months after completion of the
intervention (2month followup/T3).

Self and teacherated stress was measured using the Stress Survey Schedule for Autism
and Other Developmental Disordé@&roden et al., 2001The Stress Survey Schedule consists
of 49 items scored on ag@wint Likert scale providing a total score. Based on exploratory and
confirmatory factor analyses, the items are categorizém eight subscales representing
situations that children with ASD and other developmental disabilities usually perceive as

stressful: changes, anticipation, social interaction, pleasant events, sensory stimuli, unpleasant
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events, food situations, and ritsiaThe internal consistency of the subscales is generally good
(Cronbach's. = .81+.87) (Groden et al., 2001)

Self and teacherated behavioral problesnwere measured usirige Strengths and
Difficulties QuestionnairesSDQ(Goodman, Ford, Simmons, Gatward, & Meltzer, 2000
SDQ is a brief behavioral screening instrument developed-féo 36yearold children,
consisting of 25 items. Eh item is scored &, where 0 is not true, one is somewhat true, and
two is certainly true. The scale has five subscales representing emotional symptoms, behavior
problems, hyperactivity/ inattention, peer relationship problems, and prosocial behaegior. Th
first four subscales summarize into a total score, with higher scores indicating more problems,
while higher scores on the prosocial behavior scale indicate fewer problems. The instrument's
internal consistency is generally good (Cronbackrs70+.76), except for behavior problems
(Cronbach's. = .52+54) (Goodman et al., 2000and there is empirical support for the five
factor structure model in Scandinavian adoleso@ye, Hysing, Skogen, & Breivik, 2016)

Selfrated psychiatric symptoms were measured ubeBed Youth InventoriesBYls
(Beck, 2001) The BYIls are a selfating questionnaire consisting of five subscales used in this
study: anxiety, depression, and anger (when summarized into a total score representing overall
psychologicablistress). Each scale consists of 20 items scored as never, sometimes, often, or
always. The internal consistency ranges between .89 arfBe8K, 2001)n clinical samples

of children and adolescents with autism, ADHD, and Tibefsesyndrome.

5.1.4 Analytical approach

Feasibility was evaluated in terms of completion ofitivervention(a dropout was defined as
attending fewer than six sessiortBgnumber of sessions attendétenumber of mindfulness
practicingoccasions at sclob between sessionand by using an evaluation questionnaire
covering treatment satisfaction on gp&int Likert scale from very low to very high
satisfactionAfter controlling fornormal distribution and potential outliedemographic data
and backgrond variables were analyd using6 W X G tHeQt(MWAnter, 2013)for continuous
variables and the clsiquare test focategoricalvariables.Outcome measures were anzdyl
using twotailed mixeddesign repeateemeasuresanalyses of variance (rmANOVA)
(Keselman, Algina, & Kowalchuk, 2001Kfect sizes were expressed as partialsgtaare

S IRU HIILFDF\ PHDV XU H \Acdo@iy t#3ohen (1988Y0.81-SSthEllW H G
effect size, 0.06 = moderate effect size and 0.14 = large effecThzeorrelation between
teacher ratingsand 6 W X G be@@natifigs were analyzed using Pearson produtimert
correlation(Fowler, 1987) The alpha levels were setpat” IRU VLIJQLILFDQFH DQG
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valuesp ” IRU D WUHQG 6 W botvdpbriatlié &vad YgeJl er@r@vé tdsH U H

small sample siz€fThomas & Rao, 1987)

5.2 STUDY I

5.2.1 Design, participants, and procedure

Study 1l (Pahnke et al., 2019)as an open trial pilot study evaluatitige feasibility and
preliminary outcomes dhe NeuroACT programadapted to adults with ASID a psychiatric
outpatient context. A total of 1&dults diagnosed with ASD (with or without ADHB;men;

5 women; 2565 yearswith normal intelligence (i.e., IQ > 70) were included and assessed
using selratings apre andpostassessment andrBonth follow-up.

Inclusion criteria were: (a) a DSMW (APA, 2000) diagnosis of Asperger syndrome
(corresponds to a diagnosis of ASD without specified intellectual igaénd language
impairment in the fifth edition of the DSKAPA, 2013)as the primary neurodevelopmental
diagnosis; (b) 18 years or oldand(c) if on any psychoactive drug treatment (for ADHD or
other dagnoses), the treatment should have been stable for at least three months.

Exclusion criteria were: (a) ongoing substance abuse (during thtérasmonths); (b)
diagnosed intellectual disability (intelligence quotjd@ < 70); (c) organic brain injyr (d)
suicidality; and (e) all clinically unstable psychosocial circumstances or comorbid psychiatric
disorders that were of such a severity that participation was deemed impossible, such as being
homeless, or having severe depression, psychosis, orbigsiorder not under stable
pharmacological treatmenthe diagnostic assessment includedlinical interview by a
psychiatristand neuropsychological testing with WAIS (Wechsler, 1981pr WAIS-III
(Wechsler, 1997)Conner's Continuous Performance Test (TPTConners, 200Q)and/or
Delis-Kaplan Executive Function System-{EFS)(Delis, 2001}y a psychologist.

Demographic and clinical characteristics are shown in Tables 3 and 4.

Table 3.Demographic characteristics of the participants (n = 10).

Occupation n Relationship n Housing Social network

Sick leave Single 7 Single household
Divorced With children
Children 3 With parents

Special accommodation

Friends > 1t/month
Friends > 1t/week
No friends

w

Daily activities

NN O E]

Full time work
Part time
Full time pension

N0
e - E]

Note. t = number of occasions.
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Table 4.Clinical characteristics of the participants (n = 10).

Comorbidity n On-going n NDD n On-going n
Lifetime pharmacotherapy
Dysthymia 1 Dysthymia 1 ADHD 5 SSRIs 3
Depression 1 Depression 4 Tourette's 1 Anti-epileptics 2
syndrome

Panic disorder 2 GAD 2 Methylphenidates 3
GAD 1 OCD 1 Sleep medication 1
OCD 1

Social phobia 1

Epilepsy 1

PD-NOS 1

Note. GAD: generalized anxiety disorder; OCD: obsessive-compulsive disorder;
PD-NOS: personality disorder not otherwise specified; NDD: neurodevelop-
mental disorder; ADHD: attention deficit/hyperactivity disorder; SSRIs: selec-
tive serotonin reuptake inhibitors.

5.2.2 Ethical considerations

The study was approved by tlegional ethical review board of Stockholm, Swe@®10

112231) and followedthe Declaration of HelsinkiAMA, 2013). All participants provided

written informed consenBefore the study, the participants received written information about
study procedures and the treatment's content. Further, they were interviewed to explore any
concerns about the participation and what the group leaders should be adar@gfhe
treatment. The participants were informed that they could abort the treatment without further
explanation. The assessments were facilitated by assisting the participants in completing self

rating instruments.

5.2.3 Measures and assessments

Treatment credibility was assessed using an-/a88pted version of the Treatment Credibility
Scale (TG®) (Borkovec & Nau, 1972)The TGS consists of five items scored on a scale from
1 to 1Q with a higher score indicating more credibility of the current treatniém. TCS
demonstras KLJK LQWHUQDO FRQVLVWHQF\ LQ D 6ZHGLVK VDPSO
(Alfonsson, Olsson, & Hursti, 2016)
Comorbid psychiatric disorders were assesseding the Mini International
Neuropsychiatric Interview (MINI)(Sheehan et al., 1998The MINI shows moderate
agreement with clinical mood and anxiety disord@srhoeven et al., 2017Jor mood

disorders, the AUC (i.e., area under the ROC curve) has shown a range between .55 and .81
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(median .73), and for anxiety disorders, the AUC has been ranged between .78 and .88 (median
.83) (Verhoeven et al., 2017)

Selfperceivedstress was assessed using the Perceived Stress Scale 14 iterid) (PSS
(Cohen, Kamarck, & Mermelstein, 1983he itens are rated on a fivgoint Likerttype scale
(0 = never to 4 = very often). A total score is calculatbdre ahigher score indicates greater
stress.The PSS shosvgood construct validity with anxiety € .68), depressiorr & .57),
mental or physical ¥haustion = .71) and demonstrate goodinternal consistency in a
6ZHGLVK VDPSOH ZLW KERUNR BFcKsF3N,\& Tuvesson, 2014; Nordin &
Nordin, 2013)

Selfperceived quality of lifevas assessed using the Satisfaction with Life Scale (SWLS)
(Diener, 1985)The scale consists of five items rated on a Likgre scale ¥, with a higher
score indicating a higher quality of life. Satisfactory convergent validity sithal supporis
observedrn(= .39) for SWLS and Oslo Social Support Sq@éaesmer, Grande, Braehler, &
Roth, 2011) Furthermore, internaonsstency of the SWL$% reported agood &URQEDFK V .
= .88) in a Swedish samp(dultell & Gustavsson, 2008)

Depressive symptoms were assessed using the Beck Depression InVie(@ar-11)

(Beck, Steer, & Brown, 19963 2 titem selfreport quesonnaire designed for adolescents and

adultsto measuralepressive symptoms on a80scale with ascalehigher score indicating

more depressive symptontBood convergent validity (r = .72nd goodnternal consistency
&URQEDFK ¥re.observedh a Swedish sampl@_ahlou-Laforet, Ledru, Niarra, &

Consoli, 2015) The BDI demonstrategoodin WHU QDO FRQVLVWHQF\ &URQED

Swedish samplé&j¥rgaard, Arfwedson Wang, Waterloo, & Jorde, 2014)

Anxiety symptoms were asssed using the Beck Anxiety Inventory (BABeck,
Epstein, Brown, & Steer, 1988p 2Zkitem selfreport questionnaire measuring anxiety
symptoms on a 8 scale A higher score indicates more anxiety symptoms. Satisfactory AUC
statisticsarereported(78.5%) for the BAI(Phan et al., 2016)nternal consistendg reported
as satisfactory SURQEDFK V . -retestréligbBty \§ igoot\r = .84) (Vizquez
Morej—n, Zanin, & Bellido, 2014)

Sef-perceivedfunctional impairment (sociavocational and familia) was assessed
using the Sheehan Disability Scale (SDSheehan, Harne8heehan, & Raj, 1996a three
item scale ranging from 0 (not at all) to 10 (extremely), with higher scores indicating more
functional impairment. The scale shosatisfactory AUC statistics (81.4%)uciano et al.,
20100 DQG LQWHUQDO FRQVLVWdoQdtal., RIORQEDFK V .

Psychological inflexibility was assessasing the Acceptance and Action Questionnaire
(AAQ-7) (Bond et al., 2011y *item Likert scale (1 to 7), with higher sceredicating more
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psychological inflexibility. The AAQ is evaluated in a Swedish sar(ijpladgren & Parling,
2017)showing good concurrémand convergent validity, and satisfying internal consistency
&URQEDFK V testretestrdldil@y (r = .80).

Cognitive fusion was assessed using the Cognitive Fusion Questionnaire7JCFQ
(Gillanders et al., 2033 a 7-item Likert scale (1 to 7), with higher scores reflecting more
cognitive fusion. Discriminative validity of the CFQ against psychological acceptance has been
observed as satisfactory £ -.78) in a clinical sampléMcCracken, DaSilva, Skillicorn, &
Doherty, 2014) The scale demonstrates satisfactory internal cdAsgF\ &URQEDFK V .
(Ruiz, Suare#alcon, RianeHernandez, & Gillanders, 2017)

5.2.4 Analytical approach

Analyses were on an intentido-treat basisincluding the total sample of 10 patients who
attended at least one treatment session. Whertrpatinent data were msisg, data were
carried forward from the last assessment compl@ealersen et al., 2017All but one
participant completed poesi@and followup assessnmés. After controlling for normalty
distribuion, pairedsampleg-tests were performed to examipetentialchangesn measures
from preto posttreatment and from prigeatment to dnonth followup. Effect sizes were
calculated using Cohends(Cohen, 1988)nterpreted as 0.2 (small), 0.5 (medium), and 0.8

(large).

5.3 STUDY Il

5.3.1 Design, participants and procedure
Study Il was aandomized twagroup (intervenon/TAU) controlledpilot study with repeated
measures investigating the feasibiligd preliminaryefficacy of NeurcACT for adults with
ASD in a psychiatric outpatient setting.

As shown in Figure 8, #otal of 39 out of 52 adult®1 men; 18 women; A-72 years)
diagnosed with ASD (with or without ADHD) with normal intelligence (i.e., 1Q > 70) were

included and assessasing seHratings at preand postassessment arfidmonth followup.
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Assessed for eligibility (n=52)

Excluded (n=13)
Not meeting inclusion criteria (n=8)

v

Meeting exclusion criteria (n=5): substance abuse
(n=2), PTSD (n=1), schizoid personality disorder
(n=1), self-harm (n=1)

v

v

Randomized (n=39)

v

Allocated to NeuroACT (n=20) Allocated to TAU (n=19)

Received allocated treatment (n=17) Received allocated intervention (n=19)

Lost to post-measurements (n=4) Lost to post-measurements (n=1)

Discontinued treatment (n=3) Did not fill out the post-measurement (n=1)

Did not fill out the post-measurement (n=1) Did not fill out the follow up-measurement (n=1)

Did not fill out the follow up-measurement (n=1)

Analyzed (n=16) Analyzed (n=18)

Excluded from analysis (no post-measurements, n=1) Excluded from analysis (no post-measurements, n=1)

Figure 8. Flowchart of procedure anghrticipants.

Inclusion criteria were:(@) a diagnosis of DSMW (APA, 2000) Asperger syndrome
(corresponds to a diagnosis of ASD without specified intellectual disability and language
impairment in the fifth edition of the DSNAPA, 2013)as the primary neurodevelopmental
diagnosis{b) 18 yearof ageor older, (c) if on any psychoactive drug treatment (for ADHD
or other diagnoses), the treatment should have been stable for at least threg andn(ths
scorirg more tharonestandardieviation (QOLI < 1.84) under the population mean on Quality
of life Inventory(QOLI) (Frisch, 1994pr more tharonestandard deviation (PSS > 24) over
the population mean on Perceived Stress SP&8)(Cohen etl., 1983)

Exclusion criteria were the same as in Studyhile diagnostic assessment followed local
clinical guidelines andhcluded eclinical interview by a psychiatristndneuropsychological
testing with WAISR (Wechsler, 1981pr WAIS-1II (Wechsler, 1997)Conner's Continuous
Performance Test (CPIT) (Conners, 2000)and/or Deliskaplan Executive Function System
(D-KEFS) (Delis, 2001) and interview with a significant other when availaby, a
psychologist.Blocked individual randomization was performed twi2911 and 2012)
Waiting list groups received treatment as usual (TAU) ,(eanmunication trainingautism
psychoeducatiaai programs psychotherapy)within ordinary habilitation service or
psychiatric care

The participant characteristics are shown in more detail in Table 5.

49



Table 5.Participant characteristics.

Characteristics NeuroACT (n =20) TAU(n=19) Total (N =39)
n n n
Gender, male 10 11 21
Age (years) M (SD) M (SD) M (SD)
38.4(10.0) 39.8 (14.4) 39.1(12.2)
Psychiatric comorbidity
ADHD/ADD 9 6 15
Depression, depressive episode NOS, dysthymia 4 5 9
Anxiety disorders 5 0 5
Other comorbidities (e.g., dyslexia; bipolarity) 5 3 8
Any psychiatric comorbidity 11 11 22

Medication

Antihistamines 2 7 9
Sleep medication 4 5 9
Antidepressants 5 8 13
Methylphenidate 5 7 12
Other medication 6 11 17
Any medication 13 16 29
Education
University/higher education 7 3 10
High school 9 12 21
Elementary school 3 3 6
Other 1 1 2
Occupation
Company owner/employee/student/parental leave 7 5 12
Part-time employee/temporary position 2 3 5
Pensioner 0 1 1
Unemployed 2 4 6
Temporary disability pension/early retirement benefit 5 3 8
Other 4 3 7

ACT = acceptance and commitment therapy; TAU = treatment as usual; ADHD = attention-deficit hyperactivity disorder;
ADD = attention-deficit disorder; NOS = not otherwise specified

5.3.2 Ethical considerations

The study was approved by thmegianal ethical review board in Stockholm, Swed2015
100531) and followedthe Declaration of Helsink{AMA, 2013). All participants were
informed about the study proceduresd participants who wanted to participate provided
written informed consenBefore the treatment, the participgnvere interviewed to explore
eventual participation concerns. In addition, they were asked if there were anything that the
group leaders should be aware of during the treatment.

Further, the participants were informed that they could abort the treattiemit further
explanation. During assessments, the participants were assisted in completiagjngelf

instruments. The TAldroup receivethe NeuroACT treatment aftdre study wasonducted

5.3.3 Measures and assessments

Treatment credibility waassessed using an Adapted version of the Treatment Credibility
Scale (TG) (Borkovec & Nau, 1972)The TGS consists of five items scored on a scale from
1 to 10(ahigher scoréndicatesmore credibility. It has demonstratdugh internal consistency
in a Swedish sample witBronbach'sD O SKD (Alfonsson et al., 2016)
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Intellectual ability (IQ) was assessed using the WAIS-R (Wechsler, 1981) or the WAIS-
[T (Wechsler, 1997). The WAIS consists of verbal and performance subtests where a verbal
1Q, a performance IQ, and a full-scale IQ are obtained. The WAIS' test-retest-reliability ranges
between .70 and .90, inter-scorer coefficients are high (.90), and the WAIS' full-scale 1Q
correlates highly with the Stanford-Binet IV test (.88) (Wechsler, 1981).

Comorbid psychiatric disorders were assessed with the Mini-International
Neuropsychiatric Interview (MINI) (Sheehan et al., 1998). The MINI shows moderate
concurrent validity with mood and anxiety disorders (Verhoeven et al., 2017), with AUC (i.e.,
area under the receiver operating characteristic curve) ranging between .55 and .81 (median
.73) for mood disorders and between .78 and .88 (median .83) for anxiety disorders (Verhoeven
et al., 2017).

Self-perceived stress was assessed using the Perceived Stress Scale (PSS-14) (Cohen et
al., 1983), a 14-item five-point Likert scale (0 = never to 4 = very often), with higher scores
indicating greater stress. The PSS shows good criterion validity with anxiety (r = .68),
depression (r = .57) and mental or physical exhaustion (r =.71), and good internal consistency

ZLWK &URQEDFK V . LQ D6ZHGLVK VDPSOH (NOXQG HW
satisfactory internal consistency (Cronbach's .=.77).

Self-perceived quality of life was assessed using the Satisfaction with Life Scale (SWLS)
(Diener, 1985) and The Quality of Life Inventory (QOLI) (Frisch, Cornell, Villanueva, &
Retzlaff, 1992). The SWLS consists of five items rated on a Likert scale of 1-7, with a higher
score indicating a higher quality of life. Satisfactory convergent validity (r = .39) (Glaesmer et
al., 2011) and good internal consistency (Cronbac K V . LQ D6ZHGLVK VDPSO
observed (Hultell & Gustavsson, 2008). The QOLI assesses 16 life areas, presenting a weighted
score that considers each domain's importance and satisfaction. The scale shows satisfying
internal FRQVLVWHQF\ &URY mddord tst-UHWHVW UHOLDELOLW\ &
.80 191) (Frisch et al., 1992; M. B. Frisch, 2014). The current sample showed satisfactory
LOQWHUQDO FRQVLVWHQF\ RI WKH 6:/6 &URQ&&ykkhe/
42/, &URQEDFK V .

Self-perceived depressive symptoms were assessed using the Beck Depression
Inventory-I1 (BDI-II) (Beck et al., 1996), a 21-item self-report four-point Likert scale, with
higher scores indicating more depressive symptoms. The BDI shows good convergent validity
(r=.72) (Lahlou-Laforét et al., 2015) and satisfactory internal consistency in the current sample
(CronbDFK V .

Self-perceived anxiety symptoms were assessed using the Beck Anxiety Inventory (BAI)

(Beck et al., 1988), a 21-item self-report four-point Likert scale, with a higher score indicating
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more anxiety symptoms. Satisfactory AUC statistics (78.5%) (Phan et al., 2016) and internal
FRQVLVWHQF\ &URQEDFK -Mtest-reliability @ ©.8}) Bdrdb&an WidrsédV
(Vazquez-Morejon et al., 2014). The current sample showed satisfactory internal consistency
(Cronbach's .=.95).

Subjective sleep problems were assessed using the Karolinska Sleep Questionnaire
(KSQ) (Kecklund & Akerstedt, 1992), a six-point Likert scale, with higher scores indicating
more difficulties. The instrument shows good criterion validity, internal consistency, and
satisfactory construct validity in Swedish samples (Nordin & Nordin, 2013; Westerlund,
Brandt, Harlid, Akerstedt, & Trolle Lagerros, 2014). In addition, the current sample showed
satisfactory internal consistency (Cronbach's .= .91).

Subjective functional impairment (social, vocational, and familial) was assessed using
the Sheehan Disability Scale (SDS) (Sheehan et al., 1996), a three-item scale ranging from 0
(not at all) to 10 (extremely), with higher scores indicating more functional impairment. The
SDS shows satisfactory AUC statistics in a clinical sample (81.4 %) (Luciano et al., 2010) and
satisfactory internal consistency in the present sample (Cronbach's . =.79).

Self-perceived psychological inflexibility was assessed using the Acceptance and Action
Questionnaire (AAQ-7) (Bond et al., 2011), a 7-item Likert scale (1 to 7), with higher scores
indicating more psychological inflexibility. The AAQ is evaluated in a Swedish sample
(Lundgren & Parling, 2017) showing good concurrent and convergent validity, and good
LOQWHUQDO FRQVLVWHQF)\ -&ttstReQabilyH K= 80). The curredd @nepleWw HV W
showed satisfactory internal consistency (Cronbach's . =.92).

Self-perceived cognitive fusion was assessed using the Cognitive Fusion Questionnaire
(CFQ-7) (Gillanders et al., 2013), a 7-item Likert scale (1 to 7), with higher scores reflecting
more cognitive fusion. The discriminative validity (r = -.78) of the CFQ against psychological
acceptance has been observed as satisfactory in a clinical sample (McCracken et al., 2014). In
addition, the scale demonstrates satisfactory internal consistency in a clinical sample
(Cronbach's . ) (Ruiz et al., 2017) and in the present sample (Cronbach's . =.93).

Subjective cognitive and behavioral avoidance was assessed using the Cognitive-
Behavioral Avoidance Scale (CBAS) (Ottenbreit & Dobson, 2004), a 31-item 5-point Likert
scale. The scale demonstrates good convergent and discriminative validity, test-retest
reliability, and satisfactory internal consistency (Cronbach's . = .95) in psychiatric samples
(Barajas, Garra, & Ros, 2017). In addition, the current sample showed good internal
consistency (Cronbach's . =.89).

Self-perceived autistic core symptoms were assessed using the Social Responsiveness

Scale (SRS) (Constantino & Todd, 2005), a 65-item four-point Likert scale, resulting in a total
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score and five subscale scores (Social motivation; Social cognition; Social awareness; Social
communication; Autistic mannerism. The SRS adult version has been evaluated in different
ASD populations showing good concurrent, predictive, convergent, and discriminative validity
(Bolte, 2012; Chan, Smith, Hong, Greenberg, & Mailick, 2017; Frazier et al., 2014), with a
sensitivity of .85 and a specificity of .83 for ASD, and a Cronbach's alpha of .89. In addition,
the current sample showed satisfactory internal consistency (Cronbach's . = .91).

Subjective executive dysfunction was assessed using the Dysexecutive Questionnaire
(DEX-S), a 20-item 5-point Likert scale, with higher scores indicating executive dysfunction
(Wilson, Alderman, Burgess, Emslie, & Evans, 1996). The scale shows satisfactory internal
consistency (Cronbach's . = .91) for brain-injured and neurologically impaired patients
(Bennett, Ong, & Ponsford, 2005; Shaw, Oei, & Sawang, 2015). The present sample showed

good internal consistency (Cronbach's . =.84).

5.3.4 Analytical approach

Demographic data and background variables were analyzed using independent samples t-tests
(Kim, 2019) or continuous variables and chi-square tests for categorical variables. After
controlling for normality and potential outliers, outcome measures were analyzed using a series
of two-tailed mixed-design repeated-measures analyses of variance (rmANOVA) (Keselman
et al., 2001), with group (NeuroACT/TAU) as a between-subjects factor and pre-intervention
score (T1), the post-intervention score, and the six-month follow-up score (T3) as a within-
subjects repeated measure factor. Post hoc contrast analyses were performed to detect patterns
of change from pre-intervention to post-intervention and from post-intervention to six-month
follow-up. Kruskal-Wallis and Wilcoxon Signed-rank tests analyzed non-normal distributed
samples (Mircioiu & Atkinson, 2017). Effect sizes were measured using Cohen's d, interpreted
as 0.2 = small effect size, 0.5 = moderate effect size, and 0.8 = large effect size (Cohen, 1988).
The alpha levels were setat p ” IRU V WighiMichndeand ktlp O IRU D VWDWLYV
trend.

Clinically significant changes (C. Evans, Margison, & Barkham, 1998; Jacobson &
Truax, 1991) of the primary outcome measures were calculated using normal population data
of the PSS (M =24.8, SD = 11.1) (Eklund et al., 2014) and the SWLS (M =24.1, SD = 6.9)
(Pavot & Diener, 2008), and clinical data from the present sample. A cut-off score of PSS
below 31.36 for the NeuroACT group and below 30.35 for the TAU group was interpreted as
a clinically significant recovery. A change score below two standard deviations (NeuroACT =
15.0; TAU = 15.4) of the group mean (NeuroACT = 35.8; TAU = 34.2) was interpreted as a

clinically significant improvement. Within two standard deviations from the group mean was
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interpreted as unimproved. cutoff scoreof SWLSabove 18.5 for the NeuroACT group and
above 18.4 for the TAU group was interpreted as a clinicallyifgignt recovery. A change
score exceeding two standard deviations (NeuroACT = 10.2; TAU = 9.8) of the group mean
(NeuroACT = 14.3; TAU = 14.4) was interpreted as a clinically significant improvement

Within two standard deviations from the group wasrprieted as unimproved.

5.4 STUDY IV

5.4.1 Design, participants and procedure

Study IV was acrosssectional evaluation of thmitial psychometrical properties dhe
Acceptance and Action QuestionnaifAQ) andthe Cognitive Fusion Questionnai@RQ)

in 54 adults with ASD(21-72 years28 men and 26 womgim a psychiatric outpatient setting.
The participantsvere recruited as part &tudy Il and Study lI(for a detailed description of

the inclusion and exclusion criteria, see Study Il and I11)

5.4.2 Ethical ¢ onsiderations

The analysis was performed using data fi®imdy 1l and Study Ill, approvealy the ethical
review board of Stockholm, Sweden (2012231 and 2018.00531) and followed the
Declaration of Helsinki (AMA, 2013).

5.4.3 Measures and assessments

The irstruments used iStudy IV had previously been psychometrically evaluated in the
general population and clinical samples in English and some in SwEkiéstating scalesvere
backtranslated into English and reviewed by an independent resetremsure the integrity
of the Swedish translations. The measures were selected to capture convergent and divergent
aspects of construct validity.

The Acceptance and Action Questinaire (AAQ)(Bond et al., 2011 a #item Likert
scale (1 to 7) asssing psychological inflexibility, with higher scores indicating more
psychological inflexibility. The AAQ has been evaluated in a Swedish normal population
VKRZLQJ JRRG FRQFXUUHQW DQG FRQYHUJHQW YDOLGLW\
and tesretest reliability ( = .80) (Lundgren & Parling2017) Confirmatory factor analyses
have suggested that the AAQ involves a single f4&ond et al., 2011)

The Cognitive Fusion Questionnaire (CH@jllanders et al., 2013% a Zitem Likert
scale (1 to 7) assessing cognitive fusion, with higher scores indicating more cognitive fusion.
The CFQhas shown satisfying convergent and divergent validity with measures of mental
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health, social functioning, vitality, psychological acceptance, and good internal consistency
&URQEDFK V . L QM2Craéxdn @ IE GHVDPSOH
The Cognitive-Behavioral Avoidance Scale (CBAS) (Ottenbreit & Dobson, 2004) is a
31-item 5-point Likert scale assessing cognitive and behavioral avoidance, with higher scores
indicating more avoidance. The CBAS has demonstrated good convergent and divergent
validity, testt UHWHVW UHOLDELOLW\ DQG VDWLVI\LQJ LQWHUQI
psychiatric samples (Barajas et al., 2017; Ottenbreit & Dobson, 2004). In addition, the CBAS
VKRZHG VDWLVI\LQJ LQWHUQDO FRQVLVWHQF\ LQ WKH FXU
The Perceived Stress Scale 14 items (PSS) (Cohen et al., 1983) is a 14-item five-point
Likert scale measuring self-perceived stress, with higher scores indicating more stress. A total
score is calculated after reversing positive item scores. The PSS has shown good construct
validity with anxiety (r =.68), depression (r =.57), and mental or physical exhaustion (r =.71)
in a Swedish sample (Nordin & Nordin, 2013). Further, the PSS has demonstrated good internal
consistency (CrRQEDFK V . LQ D 6ZHGclatéd MdorBets EumdletW K VW U
al.,2014) DQG LQ WKH FXUUHQW VDPSOH &URQEDFK V .
The Beck Depression Inventory-II (BDI-II) (Beck et al., 1996) is a 21-item four-point
Likert scale assessing subjective depressive symptoms, with higher scores indicating more
depression. The BDI has shown good convergent validity with the Montgomery Asberg
Depression Rating Scale (MADRS) (r =.72) (Lahlou-Laforét et al., 2015). In addition, the BDI
GHPRQVWUDWHG JRRG LQWHUQDO FRQVLVWHKargaar&d URQEDF
etal.,2014) DQG VDWLVI\LQJ LQWHUQDO FRQVLVWHQF\ LQ WKH [
The Beck Anxiety Inventory (BAI) (Beck et al., 1988) is a 21-item four-point Likert scale
assessing subjective anxiety symptoms, with higher scores indicating more anxiety. The BAI
has shown good test-retest-t UHOLDELOLW\ DQG VDWLVI\LQJ LQWHUQDO
in a clinical sample (r = .84) (Vazquez-Morejon et al., 2014), and satisfying internal
FRQVLVWHQF\ LQ WKH FXUUHQW VDPSOH &URQEDFK V .
The Satisfaction With Life Scale (SWLS) (Diener, 1985) is a five-item seven-point
Likert scale assessing perceived quality of life, with higher scores indicating more quality of
life. Satisfying convergent validity with social support has been observed (r = .39) for the
SWLS and the Oslo Social Support Scale (Glaesmer et al., 2011). Further, the SWLS has
GHPRQVWUDWHG JRRG LQWHUQDO FRQVLVWHBUII&URQEDT
Gustavsson, 2008) DQG LQ WKH FXUUHQW VDPSOH &URQEDFK V .
The Social Responsiveness Scale (SRS) (Constantino, 2002) is a 65-item four-point
Likert measuring autistic core challenges, with higher scores indicating more autistic

symptoms. The scale results in a total score and five subscale scores (Social motivation; Social
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cognition; Social awareness; Social communication; Autistic mannerism). The SRS has shown
good concurrent, predictive, convergent, and discriminative validity with a sensitivity of .85
and a specificity of .83 for ASD (Bolte, 2012; Chan etal., 2017). In addition, the current sample
showed satisfying internal consistency & URQEDFK V .

5.4.4 Analytical approach

Data were initially screened for missing values and outliers, and normality was assessed in

skewness and kurtosis. Mean value imputation was used to deal with missing items.

Exploratory factor analysis, using maximum likelihood as the factor extraction method and

parallel analysis to decide upon the number of factors for each scale, were performed to analyze

the component structure of the AAQ and the CFQ. Cronbach's alpha was used to assess internal
consistency. The LQWHUSUHWDWLRQV RI &URQEDFK V DOSKD ZHUH
DQG . » VDWLVI\LQJ ZKHUH D WRR ORZ RU KLJK DOSKD YL
(Taber, 2018). Pearson's correlation coefficient was used to investigate the instruments'

construct validity (convergent and divergent). In the case of non-normal distributions,

Spearman's correlation coefficient was performed. The CFQ and AAQ consist of 7 items,

making the total N of 54 low but an adequate number of participants for psychometric

evaluations (Costello & Osborne, 2005; Mundfrom, Shaw, & Ke, 2005). According to Costello

and Osborne (2005), a small sample can be acceptable if an instrument shows robust data (i.e.,

uniformly high communalities without cross-loadings and one-factor solution). The construct

validity of the AAQ and the CFQ was evaluated by correlating the scales with one another and

with other measures, that is, the PSS (Cohen et al., 1983), the BDI (Beck, Ward, Mendelson,

Mock, & Erbaugh, 1961), the BAI (Beck et al., 1988), the SWLS (Diener, 1985), the CBAS

(Ottenbreit & Dobson, 2004), and the SRS (Constantino, 2002).

5.5 TREATMENT DESCRIPTION

5.5.1 The NeuroACT treatment program

The manualized treatment NeuroACT #stress management for flexibility and health consists
of training in ACT processes combined with psychoeducation on stress, emotions, and
perception and the support of executive difficulties. As shown in Figure 9, the primary
treatment objectives are to (1) Facilitate participants' motivation to behavior change and (2)
train participants' skills to cope with daily hassles and stressful situations to reduce behavioral

avoidance and increase flexibility.
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flexibility

Easy mindfulness

Didactic material Psychoeducation

Figure 9. NeuroACT program overview.

The program includes components typically included in an ACT intervention: (1) valuebased
action(i.e., do what is essential to oneself), representing Motivation in the NeuroACT model,

(2) acceptance and willingnesse., allowing thoughts, emotions, and body sensations come

and go without judgment), representing Acceptance in the NeuroACT model, and (3) being
present, cognitive defusion, and sadf contex{i.e., strategies for reducing the tendency to

make thoughts, images, and emotions concrete and thus being obstacles for value-based

action), representing Perspective in the NeuroACT model.

The program consists of 12-14 (6-7 modules) weekly 150 minutes group sessions
including a break (depending on the functional level of the participants), with 8-10 participants,

usually led by two group leaders (or one depending on the number of participants). Each session
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has a similar format with a short mindfulness or acceptance exercise, followed by a review of
homework assignments, an introduction of the theme of the particulaorsemsd finally, a
review of new homework assignments and session evaluation.
Thetreatmenis adaptedo ASD challengeby using short mindfulness and acceptance
exercises (8.2 minutesandsimplified languageBefore eaclaudioexercise, a rationale ifo
why to practice mindfulness or acceptaaogprovided. Central components and processes of
each treatment sessi@ne explained using didactic presentations-s&ssion activities and
homework assignments consist of peatitbpaper exercises using adeg worksheets (i.e.,
recording stressful situations and avoidance behaviors, values and actions work, cognitive
defusion exercises, and visualized metaphors). In addition, psychoeducational information
sheetsare provided, such as about stress, emotiongerceptionFurther,valuebased in
session behaviors are encouraged, using each group session as a potential training occasion.
The program has been modified to meet ASD challenges and treatment settings in three
steps:(1) the original program usedrfadolescents and young adults with ASD in a special
school setting (Study I§2) a modified version of the original program for adults with ASD in
a psychiatric outpatient setting (Study Il), af8) a modification of the adult version of the
program fo adults with ASD ina psychiatric outpatient setting (Study Ill), based on the

experiences from Study |l.

5.5.2 Study |

In Study I, the NeuroACT program (described above) was delivered for six weeks. It consisted
of two 40min group sessions per week andté 12minutes of daily mindfulness and
acceptance classroom training, assisted by the students' primary teacheastanta3$he
students used a CD containing instructions and the exercises developed for this study and
adjusted for adolescents with ASD (e.g., short format; straightforward language; rationale
explained at the beginning of each exercise). Shorter analissact exercises were presented
earlier in the program, while more extended exercises were presented later. Students
participated in an initial introductory session. Each subsequent session followed a similar
format with a short opening mindfulness exsec followed by a review of homework
assignments, an introduction of the theme of the particular session, and finally, the practice of
the following individual mindfulness exercise and a review of new assignments. Homework
assignments consisted of peranldpaper exercises (i.e., analysis of behavior, values, and
behavior goals and recording of stressful situations), mindfulness and acceptance training using
the same CD as in classroom sessions, and behavior change procedures. The program was

modified to ASD challenges using shorter mindfulness and acceptance exercises (e.g.,
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compared to MBRS), simplified language, images, visualized metaphors, and treatment
material portfolios to support executive dysfunction. Furthermore, the students' overall needs
congrning routine persistence, clarity, and planning were respected.

The central treatment components and adaptations are described in Table 6.

Table 6. NeuroACT treatment componearnd adaptatics(adolescent version Study I)

X Acceptance of thoughts, fées, and body sensations X lllustration of the avoidance trap.

using acceptance exercises. .
g P X Seeing thoughts as thoughts and not as true

X Self as context, using mindfulness exercises (i.e., . .
g ( obstacles to a valued life (e.g., cognitive defu:

developing the ability to take é#frent perspectives on
RQHTV WKRXJKWV HPRWLRQV D

i.e., decreasing the literal meaning ofugbts).

x Application of behaviostrategies and

X Worksheets connecting values to behavior goals. . . .
mindfulness and acceptance techniques in

X Identification of obstacles to carry out valbased L
stressful situations.
behaviors.
x ([DPLQDWLRQ RI WKH SDUWLFLSI

alternative strategies to carry out vahased

X Small groups (46 participants).
X Shorter individual mindfulness and acceptanc

exercises (8.2 minutes of irschool practice).
behaviors.

5.5.3 Study II

In Study I, the adapted NeuroACT version for adults with ASD in a psychiatric setting
consisted of 12 weekly 15@inutesgroup sessions. The protocol was identical to the one
presented for Study | but modified to meet the neédstisticadultsin a psychiatric outpatient
setting. The modifications of the protocol made from Studgre:(1) adaptation of examples
to be recognizable to adult®) clarification of homework assignments and individual support
voluntarily from the group leaderfor 30 min after each treatment sessi(®), extended
psychoeducatinal material to help the participants obtain knowledge of the treatment themes,
and(4) colorcoded worksheets to facilitate and provide more structure for the participants.

The central trelment components and aims are described in more detabie7.
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Table 7. NeuroACT treatment modules and sessi@wiult versiorStudy II).

Module 1. Stress and avoidance (Sessior2) Module 2. Perspective taking (Session38)
x  Psychoeducation on stress from an ACT X Introduction to mindfulness and cognitive
perspective. defusion.
X Recording of stressful situations. X Being present.
X Avoidance trap. x  Perspective taking skills.

Module 3.Values and committed action (Session-6) Module 4. Acceptance and compassion (Sessio8)

X Values and motivation work. x  Acceptance and compassion skills.
X Purpose and meaning. X Acceptance of emotions and body sensations
X  Behavior goals and committed action. X Acceptance of sensory input.
Module 5. Integration of ACT (Session 910) Module 6. Consolidation of ACT (Session 13-14)
x  Using presence, defusion, and acceptance. x Action plan.
X Managing stress in social situations. X  Review ofgroup experiences.
X Restorative actions. X Planning for the future.

ACT = acceptance and commitment therapy

5.5.4 Study Il

In study lll, the protocol waprimarily identical to the one presented for Studyblit some
modifications were made based on the experience from Study II. The treatment consisted of 14
weekly 150 mintesgroup sessions with-80 adults with ASD in a psychiatric outpatient
setting.Hence the program contained two additional sessionshtanee problersolving and
everydaystructure skills.

The central treatment components and aims are described in morendiehile8.
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Table 8. NeuroACT treatment modules and sessi@ukult version Study Ill)

Module 1. Stress and avoidance (Session 1-2)
x  Psychoeducation on stress from an ACT
perspective.
X Recording of stressful situations.

X  Avoidance trap.

Module 3. Values and committed action (Session 5-6)
x  Values and motivation work.
X Purpose and meaning.

X  Behavior goals and committed action.

Module 5. Integration of ACT (Session 9-10)

x  Using presence, defusion, and acceptance.

X Managing stress in social situations.

X Restorative actions.

Module 7. Consolidation of ACT (Session 13-14)
X Action plan.
X Review of group experiences.

X  Planning for the future.

Module 2. Perspective taking (Session 3-4)
X Introduction to mindfulness and cognitive
defusion.
X Being present.

x  Perspective takmskills.

Module 4. Acceptance and compassion (Session 7-8)

X  Acceptance and compassion skills.

X Acceptance oémotions and body sensations.

X  Acceptance of sensory input.

Module 6. Support of executive function (Session 11-
12)

X  Problem solving.

X Structure management.

X Application of ACT techniques.

ACT = acceptance and commitment therapy

5.6 ETHICAL CONSIDERATIONS

The Ethical Review Board in Stockholm approved all studies and all participants gave their

written informed consent to participate in the studies.
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Chapter 6

Results

The results section summarizes the essential findings in each of the studies.

5.7 STUDY I

5.7.1 Feasibility

All NeuroACTgroupparticipantscompleted the treatmeri0 %attended all sessiorend the
majority, 93 %, hadsix sessions or more. Training occasibiasl amean score of 2.5 (SB
1.5) per weeK53 % practced= > 3 days a weekOverall, treatment satisfaction was rated as
high, and no adverse events were reported. The majoritdPBported high or very high
satisfaction with the treatment content and the gmmgsion formatThe majority reported

mindfulness and acceptance audio exerdsbg easy or very easy (6¢).

5.7.2 Treatment outcome

As shown in Figuré0, self and teacherated overall stresSEStotd scorg was significantly
reduced in the NeuroACT group compared to controls. However, the total stress seore self
ratingsdid not correlate with teacheatingstotal stress scor@ any measuring time points
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Figure 10. The analyses of thetress Survey Schedule total scores showed a significantlgyetitpe interaction
effect in (a) teachenatings and (b) selfatings from prentervention (T1) to the-2honth followup (T3).

ACT: acceptance and commitment therapy; SE: standard error.

As shown in Table 9, overall sethtedhyperactivity(SDQ-Hyperactivity/inattention subscale)
was statistically significantly reduced, ammlosocial behavio(SDQProsocial behavior
subscale) increased in the NeuroACT group compared to the control §edtjand teacher
ratings correlated significantly in SBDEmotional symptoms, Conduct problems, and Peer
relation problemsNo statistically significant interaction effect was found in conduct
problems or peer relation problems.

Table 9. Means and standadeviation (SD), and statistics frammANOVA on selfratings of the SDQ.

Pre-skills Post-skills ~ 2- month  Effect of time Between-  Group-by-time interaction effect  Correlation with
training training follow-up group teacher-rating at
effect baseline
The SDQ total score ACT 1400 (5.75) 13.20 (6.46) 11.13 (4.97) Fy = 1.39;p =.258; n; =.05 NS Fa sy =195 p=.152; r,; =07 r=.23
C 1192 (5.98) 10.92(5.17) 11.92(6.78) p=.248
The SDQ subscales
Emotional symptoms ACT 387(297) 327(331) 293(260) Fpsy=.27;p=.768; 'I; =.01 NS Fasy=213p=.13; 'I: =.08 r=.42
C 2.38(2.50) 2.62(1.85) 2.85(251) 5 N p=.027
Hyperactivitylinattention ACT ~ 4.07 (205) 473 (2.19) 320(161) Fy g =254p=.089 7, =09 NS Fosy=390;p=.026; ;=13 r=.I8
C 454 (2.57) 3.23(2.68) 3.62(2.63) p=.366
Conduct problems ACT 233 (1.80) 207 (1.79) 2.07 (2.12) Fp 55 =.51;p=.951; '7: =.00 NS Fas= 915 p = 410; 11; =.03 r=.54
C 1.85(1.35)  2.08(1.89) 2.23(1.83) ) N p=.003
Peer relation problems ~ ACT 373 (1.91)  3.13(1.41) 293 (1.67) Fy 5 =.93;p=.402; Tp =.03 NS Fasy=127;p=.289; ;=05 r=.50
C 3.15(1.99)  3.00(1.35) 3.31(221) R ) p=.007
Prosocial behaviours ACT 727 (191) 7.33(202) 7.53(1.77) Faosy=154p=.224 n, =.06 NS Fasy=3.61;p=.034; 1, = 12 =36
C 7.38(1.39)  6.69(2.18) 6.15(2.30) p=.058

ANOVA: analysis of variance; ACT = acceptance and commitment therapy-based skills training group; C = control group; SDQ: Strengths and Difficulties Questionnaire.
“The SDQ subscale prosocial behaviour is not included in the SDQ total score. In contrast to other SDQ subscales, higher scores in the SDQ prosocial behaviour indicate better adjustment.
Bold values = statistically significant p-values.
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As shown in Figure 11, overall psychological distress (BY| total score) and angeA()€r
subscale) were significantly reduced in the NeuroACT group compared to the goodnol
At the same time, atatistical trend was observéal overall reducediepressie symptoms

(BYI-Depression subscale). No statistically significant interaction effect was found in anxiety.
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Figure 11. The analyses of the selited BYIs showed significant grodgy-time interaction effects in anger
and the BYIs total score, as well as a statistical trend in depression.

ACT: acceptance and commitment therapy; SE: standard error; BYIs: Beck Youth fresento

5.8 STUDY II

5.8.1 Feasibility

In Study I, nne of the ten participantsompleted treatmerone participant dropped out after
two sessions and mean attendance was df112 sessions (SD = 3, rangefi®). Selfrated
treatment credibility total scofenax =10)(TCS)(Borkovec & Nau, 197Rwas high (M =7.7,
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SD = 0.8) The mean score on item 1 (how apprehensible the treatment seemed to the
participants)vas 8.3 (SD = 1.6)jtem 2 (how confident they felt that the group would reduce
their ASD related problemavas6.9 (SD = 1.6)jtem 3 (how confident they would be in
recommending this kind of group to a friend with ASB3s 8.3 (SD = 1.2); item 4 (how
successful the participants thought that the treatment would be for other diagras@<)

(SD = 0.7); and item 5 (how much impea they expected to become with this treatmeag)

6.7 (SD = 2.5)Overall, the participantsuccessfully completed homework assignments and
carried out mindfulness andacceptanceexercises at homeRarticipant experiences and

comments from Study Il aygesentedh Figure 2.

- I'm more
outgoing and
can do activities
based on my
own decisions

- I'm less
stressed and
think more
positively

- | can now - Good to

- I've dropped think that discover that |
demands on thoughts, can be in a group

myself and act feelings, and setting, a huge

more rationally body sensations
are harmless RICECSS

- 1 find it easier - Something
not to let my has happend, |

thoughts rule, don't worry.
I'm not as People claim

stressed that I'm calmer

Figure 12. Participants' comments after NeuroACT
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5.8.2 Treatment outcome

The results of Study Il showestatistically significant change in several measures at post
assessment as compared teggsessmenpasshown inTablel10. Self-perceived streq$SS),
social impairmen{SDS) psychological inflexibility(AAQ), and cognitive fusiofCFQ) were
significantly reduced from preto posttreatment. At the -Bnonth followrup, there was a
significant increase in quality afé and a significant reduction in depressive sympt(Biny)
compared t@retreatmentHowever,socialimpairmentand cognitive fusiomneasuresvere

still significantly reduced &-month followrup compared t@re-treatmentThe results did not
show any mgnificant changes imnxiety symptomgBAIl) or work- and familyrelated

impairmentSDS work and family subscales)

Table 10. Means and standard deviatiams study measures at pre, post, and follpah = 10). Paired samples
t-tests based on intentidm treat evaluating differences between assessments; @ffatsd sizes as Coherds

Measure Pre treatment Post treatment 3-month follow-up

M (SD) M (SD) M (SD) t Cohen's d
Pre-post Pre-follow-up Pre-post Pre-follow-up

PSS 35.1 (5.4) 29.0 (7.7) 31.5 (8.3) 2.73* 1.20 0.92 0.51

SWLS 13.2(5.1) 15.5 (5.7) 17.0 (4.8) -1.54 -2.79* 0.43 0.77

BDI-II 21.6 (14.3) 15.3 (10.7) 14.4 (11.6) 2.00 2.45* 0.50 0.55

BAI 24.2 (16.4) 14.5 (9.5) 18.4 (11.0) 1.56 1.14 0.72 0.42

SDS (work) 6.7 (2.8) 7.1(1.7) 6.2 (2.5) -.51 .75 0.17 0.19

SDS (social) 7.6 (3.0) 6.2 (3.2) 6.8 (2.9) 2.69* 2.45* 0.45 0.27

SDS (family) 6.6 (2.0) 5.9 (2.0) 6.3 (2.1) .96 .64 0.35 0.15

AAQ-7 31.7 (8.1) 26.3 (4.2) 27.7 (6.0) 2.68* 1.50 0.84 0.56

CFQ-7 33.0 (6.1) 28.4 (7.4) 29.9 (5.3) 3.82** 3.09* 0.68 0.54
Note. PSS = Perceived Stress Scale; SWLS = Satisfaction with Life Scale; BDI-II = Beck Depression Inventory-II; BAI = Beck Anxiety Inventory; SDS = Sheehan
Disability Scale; AAQ-7 = Acceptance and Action Questionnaire — 7 items; CFQ-7 = Cognitive Fusion Questionnaire — 7 items.
*p < .05.
**p < .01

5.9 STUDY Il

In study Ill, rormal distributionwas foundfor all measures except the Beck Depression
Inventory, the Beck Anxiety Inventory, the Karolinska Sleep QuestionnBneathing Index,

and the Karolinska Sleep Questionnattieatigue IndexThere was a slight majority of male
participants (54 %)ln adlition, severaparticipants had comorbid disorders (56 %), mainly
ADHD/ADD, depressionand dysthymia, and had undergone some type of pharmacological
treatment (72 %), mainly antihistamines, sleep medication, antidepressants, and
methylphenidate. The me#otal IQ score was 108.5 (SP13.5). The mean total IQ score was
107.0 (SD= 13.8) for the treatment group and 109.6 (I8.9) for the control group.
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5.9.1 Feasibility

Thirty-nineout of 52 assessed participants gpwere considered candidategarticipate in

the study, andl7 out of 20 participants (85 %) completed the treatment. The treatment
credibility total score (max 10) was rated as high (M 7.3, SD= 2.5) using the TCS
(Borkovec & Nau, 1972)The mean score was 7.6 (SI2.5) onitem 1 (how apprehensible

the treatment seemed to the participants); 6.3(S2) on item 2 (how confident they felt that

the group would reduce their ASD related problems; 7.948[2) on item 3 (how confident

they would be in recommending this kinfigsoup to a friend with ASD); 8.0 (SB 2.7) on

item 4 (how successful the participants thought that the treatment would be for other
diagnoses); and 6.4 (SP3.1) on item 5 (how much improved they expected to become with

this treatment). No adverse et®were reported.

5.9.2 Treatment outcome

As presentedn Table 11a statistically significant difference was found in measures of self
perceived stress (PSS) and quality of life (SWLS) (primary measures), with a moderate effect
size, in the NeuroACT groypompared to the TAU group. However, no statistically significant
betweergroup improvement was found in the second quality of life instrument (QOLI). Sleep
guality (KSQS) was statistically significantly improved from T1 to T2, with a moderate effect
size A statistical trend was found for improved overall sleep quality in the treatment group
compared to the TAU group. Krusk@lallis tests showed a grodgy-time statistical trend for
reduced depressive symptoms (BDI) from T1 to T2 in the treatment group reahtpahe

7%$8 JUR X:Si=3%=3.61,p=.057). No statistically significant change or statistical trend
was observed between the two groups in anxiety (BAI), breathing problemsEr&Eing
Index), fatigue during daytim¢KSQ-Fatigue Index), oawakening difficultiegKSQ-A). A
statistical trend for reduced anxiety was found from T1 to T2, in both the treatment group (Z
a.N=16=-1.82,p=.068) and the TAU group (Zn=16)=-1.79,p = .073). The results showed

no statistically signifiant interaction effect or statistical tremdthe functional impairment
measurgSDS).
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Table 11. Means, standard deviations, statistical significance, and effect sizes between groups for stress, quality
of life, sleep problems, and functionaipairment at pre, post, anehtonth followup.

n Pre Post 6-mo Grouphy-time interaction Prepost Post-6mo
effect (withinsubjects)
Measure NeuroACT = 16 M M(SD) M (SD) ANOVA d d d
TAU =18 (SD)
PSS NeuroACT 358 249 22.6 F (2, 64)=4.60 .76* 1.02** .40

(75 (8.4 (8.1)
TAU 342 323 28.8
(7.7) (8.6) (8.2)
SWLS NeuroACT 143 187 20.3 F (2, 64) =3.85 77 .69 71
(51 (5.9 (5.6)
TAU 144 154 16.4
4.9 (6.2 (5.7)
QOLlI NeuroACT .70 1.67 1.41 F(2,64) =135 41 .50 .26
1.6) (1.9 2.7)
TAU =21 12 .44
a5 (19 2.7)
KSQS NeuroACT 108 7.7 6.9 F(2,64) =3.12 .63 .78* A1
(6.6) (6.6) (5.1)
TAU 9.2 9.8 7.5
(6.5 (5.5 (5.0)
KSQA NeuroACT 7.8 7.4 5.7 F (2, 64) = .57 .26 .19 .37
(4.4) (4.5 (5.2
TAU 7.3 7.8 6.7
(4.6) (4.5 (3.8
SDS NeuroACT 176 146 15.1 F (2,64) =1.47 43 .59 .09
(6.1) (49 (7.3)

TAU 194 197 191
(65 (4) (5.9

Note.PSS = Perceived Stress Scale; SWLS = Satisfaction with Life Scale; QOLI = Quality of Life Inventoiy;=BBéck Depression
Inventoryll; KSQ-S = Karolinska Sleep QuestionnaitSleep quality Index; KS@\ = Karolinska Sleep QuestionnaieggAwakening lrdex;
6'6 6KHHKDQ 'LVDELOLW\ 6FDOH (ldKORWsvall] 6l5R mhaderaiel BL.&= BlgedyRKHQ TV

* p<.05. **p<.01. nonsignificanttrend

As shown in Table 12, statistically significant interaction effects were found in measures of
psychological inflexibility (AAQ), cognitive fusion (CFQ), and cognitive and behavioral
avoidance (CBAS), with moderate to large effect sizes in the NeuroACPp govapared the

TAU group.
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Table 12 Means, standard deviations, statistical significance, and effect sizes between groups-felafedT
measures at pre, post, anthénth followup.

n Pre Post 6-mo Groupby-time interaction Prepost Post-6mo
effect (withinsubjects)

Measure NeuroACT=16 M (SD) M (SD) M (SD) ANOVA d d d
TAU =18
AAQ NeuroACT 304 239 216 F (2,64 =391 0 ey .61
(11.0 (9.9 9.9
TAU 304 298 287

95 (99 (89

CFQ NeuroACT 335 250 243 F(2,64)=532  .82* 1.07%* 35
(11.4) (9.4) (8.0

TAU 31.0 31.6 287
(92 (9.9 (88)
CBAS NeuroACT 821 670 653 F (2, 64) =6.44 .90 1.2 a
(21.) (199 (2.

TAU 807 865 807
(154 (180  (16.0

Note.AAQ = Acceptance and Action Questionnait@ items; CFQ = Cognitive Fusion Questionnaiféitems; CBAS = The Cognitive
%HKDYLRUDO $YRLGDQFH 6FDOH (I(DR EWnhalliL0]5= motbretes 0.81-Farge). ERKHQ TV

* p<.05. **p<.01. nonsignificanttrend

As shown in Table 13, statistically significant interaction effects or trends were found in
measures of overall autistic core challenges (SRS total score), autistic mannerisAMBRS
and social motivation (SRB) at postassessments (T2, T3) compared 19 with moderate
effect sizes, in the NeuroACT group compared to the TAU group. However, no statistically
significant interaction effects or statistical trends were found for social awarenes®\SRS

social cognition (SRSC), communication (SRE), or executive difficulties (DEX).
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Table 13 Means, standard deviations, statistical significance, and effect sizes between groups for autistic core
challenges and executive difficulties at pre, post, ambith followup.

n Pre Post 6-mo Grouphby-time interaction Prepost Post-6mo
effect (withinsubjects)
Measure NeuroACT=16 M (SD) M (SD) M (SD) ANOVA d d d
TAU =18
SRS NeuroACT 89.5 80.4 70.0 F(2,64) =255 57 43 .62

(28.1) (22.7) (28.7)
TAU 88.6 86.1 835
(20.00 (15.7) (16.7)

SRSAM NeuroACT 15.8 12.1 10.6 F (2,64) =3.93 .70* .64 .75*
(7.4) (5.7) (6.0)
TAU 15.6 14.8 15.1
(6.2) (6.0) (5.2)

SRSM NeuroACT 17.9 14.8 125 F (2, 64) =2.92 61 61 .60
(6.0) (4.7) (6.6)
TAU 17.8 17.5 16.4
(5.4) (4.3) (3.8)

SRSA NeuroACT 10.1 9.9 8.9 F (2, 64) =.14 13 .01 .16
(3.9) 3.2) (3.0
TAU 9.6 9.2 8.8
(3.0 (3.0 (3.0

SRSSC NeuroACT 16.6 16.5 14.7 F (2, 64)=.94 .35 .00 46
(4.6) (6.9) (6.5)
TAU 15.9 15.7 15.7
4.2) (3.6) (4.5)

SRSC NeuroACT 29.1 271 23.3 F (2, 64) =1.27 40 .19 49
(10.2) (7.8) (11.4)
TAU 29.7 28.8 27.6
(7.0) (6.4) (6.6)

DEX NeuroACT 37.8 31.6 28.2 F(2,64)=2.04 .51 41 43
(11.5) (11.7) (8.6)

TAU 37.3 36.8 341
(9.9 (11.4) (8.4

Note. SRS = Social Responsiveness Scatetal score; SRAM = Social Responsiveness Scatéutistic mannerism; SR# = Social
Responsiveness Scal®otivation; SRSA = Social responsiveness Scaigocial Awareness; SRSC = Social Responsiveness Sc#ecial
Cognition; SRSC = Social Responsiveness Scal@ommunication; DEX = Dysexecutive Questionnaifelf report. Effect size measured
E\ &R KH®@ZARAsmall; 0.5 = moderate; 0.8 = large).

* p<.05. **p<.01. nonsignificanttrend
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As shown in Tablel4, clinically significant change scores differed between the NeuroACT
and the TAU group. The NeuroACT group showed about twice as many participants
recovering from stress (PSS) and about three times more that had a clinically significant
improvement compared to the TAU group. Regarding quality of life (SWh&Jrly three

times as many participants showed recovéky the same timea clinically significant
improvement was observed with a 44%io in the NeuroACT group compared to therA
group. More participants showed no clinically significant improvement in the TAU group

compared to the NeuroACT group.

Table 14. Clinically significant change of the PSS and the SWLS (primary outcomes) against NeuroACT versus
TAU from T1 to T3.

Classification PSS SWLS
NeuroACT 6= 16) TAU (n=18) NeuroACT 6= 16) TAU (n=18)

n (%) n (%) n (%) n (%)
Recovered 8 (50 %) 5 (28 %) 6 (38 %) 2 (11 %)
Improved 6 (38 %) 2 (11 %) 4 (25 %) 0 (0 %)
Unimproved 2 (13 %) 7 (39 %) 7 (44 %) 13 (72 %)

Note.Recovered = Clinically significant changbelow or above cubff score; Improved = Clinically significant chang2 standard
deviations below or above the group mean; Unimproved = Failed to change 2 standard deviations from group mean.

5.10 STUDY IV

StudylV found skewness and kurtosis of AAQs and CFQs items and total scores, and all other
instrumentstotal scores to be acceptable (skewness 9.81-1.26; kurtosis = 4.01-1.64)

(Field, 2009)Parallelanalysis indicated a offactor solution for AAQ and CFQ, respectively.

As shown in Tabléd5, the onefactor solution of the AAQ explained 64 % of the total variance
andCronbach'alpha was .92, with a mean of 29.81(= 11.09). Factor loadings based on

maximum likelihood varied from .68 to .88 for the AAQ.
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Table 15. Factor loadings of the AAQ from maximum likelihood extraction, total scale mean, standard
deviation, andCronbach's alphan 54).

AAQ Items Factor Loadings
1. My painful experiences and memories make it difficult for me to live a life that

| would value. a7
2. I'm afraid of my feelings. .86
3. I worry about not being able to control my worries and feelings. .87
4. My painful memories prevent me from having a fulfilling life. .79
5. Emotions cause problems in my life. 72
6. It seems like most people are handling their lives better than | am. .68
7. Worries get in the way of my success .88
Percent explained variance 64
Scale mean 29.26
Scale SD 11.09
Cronbach's. for scale .92

Note.AAQ = Acceptance and Action Questionnaité items

As presentedn Table 16, the onefactor solution of the CFQ explained 67 % of the total
variance and Cronbach's alpha was .93, with a mean of 380G=(10.34). Factor loadings

based on maximum likelihood varied from .74 to .87 for the CFQ.

Table 16. Factor loadings of the CFQ from maximum likelihood extraction, mean, standard deviation, and
Cronbach's alphan& 54).

CFQ Items Factor Loadings
1. My thoughts cause me distress or emotional pain .86
2. 1 get so caught up in my thoughts that | am unable to do the things that | most want .74
3. | over-analyze situations to the point where it's unhelpful to me .75
4. | struggle with my thoughts .86
5. | get upset with myself for having certain thoughts .82
6. | tend to get very entangled in my thoughts .87
7. It's such a struggle to let go of upsetting thoughts even when | know that

letting go would be helpful .84
Percent explained variance 67
Scale mean 31.00
ScaleSD 10.34
Cronbach's. for scale .93

CFQ = CF Questionnaire7 items

As shown in Tabld 7, statistically significant positive correlations between the AAQ and the
CFQ, and most other measures, were found. As expected, the AAQ and the CFQ correlated
positively with perceived stress (PSS), depression (BDI), anxiety (BAI), and overall autistic

challenges (SRS), providing suppfot convergent validityA statistically significant negative
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correlation was observed between the AAQ and the, GR@the Satisfaction With Life Scale
(SWLS), suppoihg divergent validity. Correlations between the AAQdahe CFQ and the
Social Responsiveness ScalsSocial Awareness subscale (SRpwere nonrsignificant,

indicating no relationship between Pl and CF and social awareness.

Table 17. Correlations between AAQ and CFQ, and other measures.

Measure N AAQ CFQ
AAQ 54 .63**
CFQ 54 63**

PSS 54 59** .60**
BDI 54 T3 54**
BAI 54 59** AT
SWLS 54 -.63** -.54**
CBAS 45 .62** .38**
SRS 45 .60** 54**
SRSAM 45 .63** B1**
SRSM 45 .69** 54**
SRSA 45 .04 .09
SRSSC 45 .66** .62**
SRSC 45 57** 53

Note.AAQ = Acceptance and Action Questionnaité items; CFQ = CF Questionnait€ items; PSS = Perceived Stress Scale; BDI
= Beck Depression Inventoty; BAI = Beck Anxiety Inventoryll; CBAS = The CognitiveBehavioral Avoidance Scale; SWLS =
SatisfactionWith Life Scale; SRS = Social Responsiveness Setdéal score; SRAM = Social Responsiveness Scatéutistic
mannerism; SR® = Social Responsiveness Scatilotivation; SRSA = Social responsiveness Scal8ocial Awareness; SRS
SC = Social Respoiveness ScaletSocial Cognition; SRE = Social Responsiveness Scaléommunication.

*p<.05. **p<.01
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Chapter 7

Discussion

7.1 ACT FOR ADOLESCENTS AND YOUNG ADULTS
The first aim of this doctoral thesis was to evaluate ACT in autistic adolescents and young
adults. The results indicated good feasibility of the NeuroACT program in a school setting.
Moreover,statistically significant improvements or statistical trem@se observeth stress
and mental health (primarily anger and depressemj,hyperactivity/inattention, prosocial
behavior, and emotional symptoms, with medium to large effect sizes, in NeuroACT compared
to waitlist. However, no statistically significannteraction effect or statistical trend was
found in conduct problems, peer relation problems, or anxiety symptoms.

The results from Study | are in line with empirical support for ACT as a feasible and
effective approach not only for adults but also for children and adole$Caytse, McHugh,
& Martinez, 2011; Fang & Ding, 2020; Halliburton & Cooper, 201%)terestingly,
hyperactivity/inattention was improved, indicating that dfitness may benefit self
regulation and attention in ASD. This finding is consistent with research on individuals with
ADHD (i.e., a neurodevelopmental condition with attention deficits) showimgroved
attention capacity due to mindfulness trainjHgvikoski et al., 2011)The treatment aimed at
elaborating skills to cope with uncomfortable mental events and sensory inputs and thus use
goatdirected behdors instead of relying on restricted behaviarsl avoidanceAs noted
previously, pacticing mindfulness, cognitive defusion, acceptance, and value skills may
increase psychological flexibility and selfivarenesgCoyne et al., 2011Hencetheimproved
stress and psychiatric symptoms, and prosocial behaviors, tioayindicate improved
emotional regulation alongke increased perspecti@king. However, the analysis of active
treatment components goes beyond the scope of this study, and the effect that ACT processes
have on autistic core challengesch aperspectiveakingandcognitiveinflexibility , requires

further attention
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7.2 ACT FOR ADULTS

The second aim of this doctoral thesis was to evaluate ACT in autistic athétsesults
indicated that NeuroACT was feasible in adults with ASD in a psychiatric outpatient setting.
Statistically significant improvements or statistical trends were observed in several mental
health outcomes and AQElatedmeasures opsychological infxibility, cognitive fusion,

and behavioral avoidance, with moderate to large effect sizes in NeuroACT compared to
TAU. In addition, both groups improved in anxiety. Further, improvements were found in
autistic core challenges related to autistic manneasthsocial motivation, but not social
awareness, social cognition, functional impairment, communication, or executive
dysfunction in NeuroACT compared to TAU.

The improvements in several measures are consistent with research indicating that
autistic aduk can benefit from CBT and mindfulness practice for autistic adults, suggesting
that psychological treatments could positively influence mental health and increase quality of
life (Beck et al., 2020; Kiep et al., 281Weston, Hodgekins, & Langdon, 201&CT for
autistic individuals is mainly based on mindfulness training from a functional analytic
perspective, which means using mindfulness skills to overcome obstacles and pursue
personallychosen values and gis. Shortterm reinforced behaviors, cognitive inflexibility,
and social avoidance are common problemsautistic individuals making improved
psychological flexibility valuablé¢BishopFitzpatrick, Minshew, Mazefsky, & Eack, 2017)
Furthermore, yymptoms of stressuch asigh arousal and unpleasant afféatreasehe risk
of emotional and behavioral avoidance ASD (Sheynin etal., 2017) Hence, ahancing
psychological flexibility may be especially important in autistic individuals since insufficient
emotion regulation skillandmaladaptive behavioral avoidance affect mental health negatively
(Mazefsky, 2015)The reduced selperceived stress and cognitive and behavioral avoidance,
alongside the increased quality of ldbserved in this thesisjay suggest broadningof the
participants' behaviora¢pertoirg enhancing a sense of meaning in everydayHiighermore,
the observednproved mental healdgnd quality of life areoherent with empirically supported
models of adversity and resilience in individuals with AGZarpa et al., 2021)n this
perspective, enhancing psychologicalxiltélity through emotioral regulation skills in
response to stressful events can increase quality efnlde=duce psychopathology ASD.

NeuroACT uses techniques and treatment content such as motivation, acceptance,
cognitive defusion, and psychoedtica to create psychological flexibilittHayes, 2021b)
Hence, from an ACT perspective, when individuals learn to relate to symptoms of stress more
flexibly, the risk of avoidnce decreasd$layes et al.,, 2006Moreover, longerm social

disablity and quality of life improvements found in Study Il are coherent with ACT studies
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suggesting an ‘incubation effect,’” whereby improvement is maintained or increased after
finishing an ACT treatmer{Clarke, Kingston, James, Bolderston, & Remington, 2014; Hayes
et al., 2004; Lundgren, Dahl, Melin, & Kies, 2006)

The overall gnificant interaction effect abne quality of life measuré&SWLS) but not
the other(QOLI) observed in Study limay be associated with the m@ersistensubareas
of the QOLI, such as economic statmsighborhood welbeing, and familyrelated concers.

The SWLS measures subjective quality of life and overall-lnggihg, potentially reflecting a
more general sense of meaning and purpose than the R&llication studies and prolonged
follow-up are warranted to further assebe eventual effectn thesemeasures foautistic
individuals.

Furthermore,hte improved sleep qualiip autistic adultsuggests thaaCT may have
regulatory effects on sleeReduced sleep quality is expected in both autistic children and
adults and is linked to mental hegtitoblems and even the severity of autistic core challenges
(Carmassi et al., 2019; D'@omin, Zhang, Delorme, Beggiato, & Cortese, 2018; Morgan,
Nageye, Misi, & Cortese, 2020Y herefore, improving sleep in autistic individuals may thus
be a valuable feature of ACT. Howevdretimproved sleep qualitput not other aspects of
sleep found inStudy Il may reflect the general problem with multiple testing, increasing the
risk of Type terror.Hence, further evaluation of the potential benefits of ACT in autistic
individuals is crucial.

Although beyond the scope of this theseseaarch indicates that wékéing may result
from the regulation of selberception, such as selfvareness and autistic identinderson
Chavarria, 2021; MacLeod et al., 2013; Tan, 2018)is view may be coherent with the
NeuroACT treatments’ contextualizing of 'self' using cognitive defusion techniques.
Furthermore, the grodipased format may facilitate validation and normetlon in autistic
individuals not having to camouflage natural autistic functionj@grbett et al., 2021;
Jorgenson, Lewis, Rose, & Kanne, 2020; Lai et al., 2017)

While no significant changes were observed in social cognition, social awareness, or
communication, improvements were found in autistic mannerism and social motivation,
suggesting that ACT may regulate behavioraliffigity in autistic adults. Moreover, this result
may align with ACT's overarching goal of making social difficulties less of an obstacle to being
active in social relationships without training the social skids se Social skills training is
oftenes®ntialin developing specific social behavigdhoque Olsson et al., 201 However,
data from thighesissuggest that training skills to handi¢rusivethoughts and fears of social

situations may also be helpful.
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7.3 VALID AND RELIABLE EVALUATIONS

The third aim of this doctoral thesis was to evalubt psychometric properties ofo
instruments measuring psychological inflexibility (AAQ) and cognitiveidn (CFQ) in
autistic adults. The results indicated that the instruments' internal consistency was satisfactory
and parallel analysis suggested a-fawtor solution for both scales. Factor analyses showed
acceptable factor loadings in all items. The ltsssupported convergent validity concerning
measures of psychiatric symptoms and autistic challenges and divergent validity with quality
of life.

The data presented in study Pfeliminarily suggestthat theoriginal versions of
psychological inflexibily and cognitive fusion are valid and reliable antistic adults
However, the construct validity of the AAQ has been questioned. For example, it is not clear
whether this instrument discriminates between process and outcome and if it measures
psychologial inflexibility or overall negative affe¢Chawla & Ostafin, 2007; Wolgast, 2014)

Furthermore,contextual insensitivity (i.e., impaired ability to use contextual cues in
sensamaking) is a wetldocumented feature of ASD (Vermeulen, 2015; Westby, 26iEnce,
there might be advantages of usiogntextspecific measure§.e., adapted to a specific
problem or population)n autistic individuals such as sensitivity to populatispecific
difficulties, measurement specificity, and better prediction of treatment outcasmsygested
by Ong, Lee, Levin, and Twohig (2019)hus, adoptinghe AAQ and th&€FQ measures into
ASD-specific areas of concern may improve the scales' psychometric properties in autistic
individuals.

The nonsignificant correlation betwegssychological inflexibility and cognitive fusion
and social awareness may suggest that sasiateness does not merely reflect the ability to
defuse one's thoughts (as in cognitive defusion) or act in line with one's values (as in
psychological flexibility). To the best of the author's knowledge, no previous studies have
explored how social awaress is linked tgsychological inflexibility and cognitive fusion.
Neverthelessthe results of Study IV are consistent with Study Il showing no effect on social

awareness due to trainipgychological flexibility and cognitive defusiills.

7.4 METHODOLOGICAL CONSIDERATIONS

7.4.1 Limitations

Although promising, the studies in this doctoral thesis have limitations. First, the studies’ small
sample sizand low statistical powanay increase the risk of Typeerror, limiting potential

modulation analyse$n addition, there might be a risk of typ@tror regarding the significant
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efficacy measures, primarily since a vast number of measurements were included. However,
several improvements are in line with previous research, making it less likely thesutie
depend on chance. Finally, Study | and Study Il used open trial orepmBsimental design,
heightening the risk of systematic biases.

Moreover, no treatment integrity, adherence, and competence assessment were
performed. Hencespecific ACT proedures and modifications were not measured, and thus,
the degree to which the procedures were implemented as described cannot be determined.
However, the treatments were performed with the first author and manual writer J. P., making
it unlikely that theteatments deviated from protocol.

Nevertheless, a limitation of the current studies is that J. P. andidtenof the present
manuscripts participated as therapists in Study Il and Ill data collection. This representation
may thus increase the risk odmobjectivity and information bias in the data collection and
reporting of study results. Therefore, for future studies,dependent data collection, therapist
representation, and reporting of study results are warranted.

Outcome measuresrainly reliedon selfreport and no independent objective criteria
were usedincreasing the risk adver or underestimatingndividual progressn addition, the
studyparticipants hadveragdo aboveaveragentellectual capacity; hence, the results cannot
generalize to autistic individuals with lower intellectual capacity. Further, the evaluated
treatment manual was ACT adapted to autism, so generalization to other ACT protocols is
limited.

Study IV's limitdions include a small sample size, increasing the risk of erroneous
findings, and requiring more caution when interpreting the results. However, as Costello and
Osborne (2005) have suggested, a study's subject to item ratio should be about 8:1, and thus
study IV falls within an appropriate range. Furthermore, all scale items of both scales were
normally distributed and highly correlated to each scale's construct. Another general limitation
is selfreport assessment, which always implicates a risk of intiwmbias, mainly since there
are no previous evaluations of the AAQ and the CFQ in autistic individuals.

Furthermore, to ensure the integrity of the results, sensitivity analyses (i.e., how changes
in methods, models, or values affect the results) wprddide more detailed information on
the robustness of the factor analysis used in the present study.

Finally, future research using a larger sample size, confirmatory factor analysis, item
response analysis, and ASD adapted versions may potentiallgrfarthance the validity and
reliability of the AAQ and the CFQ in autistic adults.
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7.4.2 Strengths

An essential overall aim of the current doctoral research project was to include a representative
sample of the ASD population concerning autistic adolescentgamdy adults in a school
setting and autistic adults in a psychiatric outpatient clinic, thus increasing ecological validity.
Therefore, a strength is the naturalistic character of the environments in which the studies are
performed. Further, the resutad experiences of the current studies suggest that it is feasible
to conduct studies on autistic individuals in these settings.

As noted above, there are limits to the generalizability of the current results. However,
they may be considered valid for repenting autistic individuals witlaverage range
intellectual capacity and comorbid ADHD, stress, reduced quality of life, and psychiatric
symptoms, such as poor sleep quality, depression, and anxiety. Moreover, although
underpowered, the RCT design ofi®f Il and the quasexperimental design of Study | may
indicate that the results from these studies are reasonably reAaloliner strength is the
development of a specific ACT treatment manual adapted to autistic individuraBy, the
feasibility evaluation of the three studies suggests that the participants perceive the NeuroACT

treatment as credible and logical.

7.5 GENERAL ETHICAL CONSIDERATIONS

7.5.1 Research

As noted above, conducting pragmatic and cloriented research increases ecological
validity. Ecological validity means that it is optimized to meet the needs of specific patients in
a particular clinical setting, such as a psychiatric outpatient dirsichool for autistic students,

or some other care institution. Also, it usually assures that an intervention is provided by the
right competence, such as clinicians typically providing care to these patients.

There are apparent advantages of this ambroFirst, the target intervention is likely
suitable and adapted to the participants. Second, measurement completion is done in a familiar
environment. Third, treatment outcomes normally reflect clinically relevant targets. However,
there are some chatiges to this approach. For example, it may be unethical to let patients wait
for a treatment of choice. However, it would be similarly unethical to let patients receive an
intervention that is not evaluated, thus being potentially infeasible, ineffemtikiarmful.

Another essential consideration in clhuidented research is not to take resources from
ordinary care that goes beyond a clinic's or another setting's mission. However, many clinics'

mission includes scientifically assessing an intervertt@are implementing it. Further, many
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ordinary care options are not adapted to autism and may thus not work as expected or be
harmful. Hencethe benefitof researctbased clinieoriented research may, in many cases,
outweigh the risks

An alternative topragmatic research is universitpsed studies. In universibased
studies, participants are often recruited by public announcements instead of within the clinic.
The advantages tfatapproach are that (1) interventions can be experimentally tested befo
implementing them in the clinic, and (2) interventions do not burden the clinic financially or
take resources from standard care patients. However, the first is true even for pragmatic
research, where clinics usually perform local evaluations to se¢hleawtervention works in
their specific setting before fully implementing it in the organization. Further, univbesgd
assessments are not always suitable or effective for actual patients in a particular clinical
setting. Hence, the ecological vatydof universitybased studies can sometimes be questioned.

Implementing a treatment in a specific context comes with a balance between
alternatives. Quality assuring psychological interventions may include training future
therapists within a particulargatment method. The demand for a particular treatment manual
may createifhancial incentiveor the educational institution that provides training, increasing
the risk of bias. Accordingly, since this thesis' author has been involved in all the present
studies, including developing the treatment manual, delivering the treatments, and teaching the
treatment manual to professionals (involving financial gain), there is a risk that this
involvement may have affected evaluation and reporting of the studysrddaivever, co
authorship and peeeviewing processes may have counteracted this potential bias.

7.5.2 Clinical work
Delivering ACT for autistic individuals comes with a balance between creating a predictable
and safe atmosphere to meet autistic core chaleaigd training ACT skills. The latter implies
some unpredictability due to, for example, handling thoughts, emotions, and body sensations
and opening up oneself in a group setting. Therefore, ACT can be said to 'go against ASD’,
meaning that what ACT tnas is also what an autistic individual struggles with. Clinically,
ACT thus includes some discomfort for the participants. However, increasing skills that the
participants lack or have too little of is a crucial treatment objective in ACT. Therefore,
challenging a participant's default functioning is probably part of why ACT may be effective
for autistic individuals.

To conclude, the benefits of ACT for autistic individuals appear to be greater than the

effort invested by the participants.
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Chapter 8

Points of perspective

8.1 FUTURE RESEARCH

The present doctoral thesis evaluated a novel contextual behavioral treatment's feasibility,
effectiveness, and validity in autistic adolescents and adults. Given the limited scope of this
thesis, there are several essential aspects to take into concern in future studies.

First, in line with the autistic community's valyparticipatory research inviting autistic
individuals to participate in outlining research project designs is warra®ésdnd, more
extensive and robust studies with blinded assessment and RCT design, alongside assessing
treatment integrity, adherence, and competence, are warranted to evaluate ACT in autistic
individuals further. Third, assessment using objective datgpleonenting selfeport (e.g.,
independent measures) and analysieediators and moderators of change (sex,cognitive
abilities; behavioral avoidance; adherence to homeweokild provide valuable data. Forth,
the current doctoral project evaluategroupbased ACT intervention. However, future studies
may explore the potential benefit of ACT as an indivicneded treatment in autistic
individuals. Fifth, therapist and independent clinic evaluations are needed.

Further, sixth, it is warranted talept ACT in other settings (e.g., habilitation service;
child and adolescent psychiatry) and populations (e.g., autistic individuals with 1Q < 70) to
increase the generalizability of the results. In addition, it would be interesting to study, for
exampleyia qualitative methods, how autistic individuals are helped in everyday life by using
the psychological skills trained using ACT. Seventh, it is warranted to analyze the potential
effects of specific ACT processes, such as cognitive defusion and aceeptaimg, for
example, singlease design or mediation analyseghth, concerning developing skills to
improve social functioning in autistic individuafsiture studies may further evaluate social
skills training, training skills to handle thoughts @amdotiongo enhance social functioningy,

a combination of bothNinth, regarding psychometric evaluatiomspre extensive studies

using confirmatory factor analysis are needed to evaluate the AAQ and the CFQ in autistic

82



adults.To ensure the integrity dhe results, sensitivity analyses (i.e., how changes in methods,
models, or values affect the results) would provide more detailed information on the robustness
of the factor analysis used in the present study. Finally, future researctalariggr samfe

size, confirmatory factor analysis, item response analysis, and ASD adapted versions may
potentially further enhance the validity and reliability of the AAQ and the CFQ in autistic
adults.

8.2 CLINICAL IMPLICATIONS

The primary research aim of the presemttdral thesis has been to evaluate a novel treatment
approach in a specific population. A secondary objective is to disseminate and implement the
treatment in the clinic.

Based on the results of the present studies, the NeuroACT program appearsdedsible
preliminarily effective, and valid in autistic adolescents and adults with comorbid mental health
problems. Accordingly, the results support the implementation of the intervention in mental
health care institutions, such as adult psychiatric clinibBd @and adolescent psychiatry,
habilitation services, or other settings providing care or mental support for these individuals.
However, local adaptations and evaluations may be recommended to further assess the
feasibility and effectiveness of the progrin each setting.

Finally, quality assurance of the method is enabled through training and clinical

supervision of therapists.

8.3 TOWARDS A CONTEXTUAL NEUROSCIENTIFIC PARADIGM?

$&7V SKLORVRSKLFDO URRWY DUH EDVHG RQe8#lRHULFDQ
behaviorism, which are continuously under development within the Contextual Behavior
Science communitfHayes et al., 2021)n the present thesis, the focus has been on developing

and evaluating an ACT program adapted to meet the need of autistic individuals. The
NeuroACT program incogrates knowledge about the inherited essential biological and
nomothetic foundation of the human condition and the contextual and historical cues that shape
and dictate how this natural foundation presents. Epistemologically, the NeuroACT model may
thus beconceptualized as operating within a contextual neuroscientific framework, merging
cognitive neuroscience and evolutionary biology with contextual behavioral science (as shown

in Figure 8)Hayes & Long, 2013; Sarkar et al., 2018)
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Contextual neuroscience may be described as studyintifeeléhavioral and neural
processeset in environments relevant to daily life andolving naturally occurringstimuli,
increasing the ecological validity of cognitive neuroscigf@®amayTsoory & Mendelsohn,

2019) Notably, contextual cues may facilitate understanding complex human behavior,
acknowledging inherited pervasive behavioral patterns, such as in autism, alongside overt (e.g.,
historical and societal) and covert (e.gqguitions; emotions; body sensations). The
intersectional topography between these opposite perspectives is essentially an empirical
guestion.

Using only a cognitive neuroscientific perspective implies the risk of missing out on
operantehavioral contingencies as explanatory and mediating factors of autistic functioning.
In contrast, using respondent and operant conditiebasgd models to understand and
moderate outcomes of autistic functioning may neglect core challenges associatedism.

For example, viewing socially dysfunctional behaviors as an essential and deterministic part of
autism may underestimate the efficacy of behavioral skills training and the effect that managing
thoughts, emotions, and body sensations has oni@fiisctioning. On the contrary, viewing
dysfunctional social behaviors as merely the result of respondent and operant conditioning may
underestimate the effect of core challenges, such as social cognition deficits (e.g., coding
gestures, voice tone, adial expression) and oveensitivity to external stimuli (e.g., sounds
smells ortouching), have on social functioning.

Hence, taking cognitive neuroscieraed contextual behavioral science into account
may benefit the overall comprehension of autsrd facilitate the development of feasible and
effective methods to improve mental health aadryday lifein autistic individuals.

Figure 8. Intersection between cognitive neuroscieand contextual behavioratience The overlapping area

represents contextual neuroscientific framework.
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8.4 MAIN CONCLUSIONS

Theresults of thepresent doctoral thesis suggest that ACT adapteditiem is feasible in
autistic adolescents and adults and appears to improve strese@rdlmental health
outcomes Moreower, the treatmentmay help overcomesome aspects of autistic core
challengessuch aprosocial behavior and hyperactivity/inattentiomdolescents and young
adults, alongsidautistic mannerism (i.e., cognitive and behavianéiexibility) and social
motivation in autistic adultsPreliminarily, ACT does not effectively reduamnduct
problemsor peerrelationshipproblems in autistic adolescents and young aduliacrease
social awareness, social cognition, communicafiam;tional ability, oexecutive functionn
autistic adults. However, the results indicate significant improvements in primary ACT
related treatment targets, such as psychological inflexibility, cognitive fusion, and behavioral
avoidance in autistic adultBurthemore instrumentsneasuringpsychological inflexibility

and cognitive fusiorappearnvalid and reliable in autistic adultslore extensive research is
needed to further evaluate AGdr ASD. This thesis adds to the growing awareness and
empirical sipport of contextual behavioral models for autistic individuals.
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Abstract

Autism spectrum disorder is characterized by social impairments and behavioural inflexibility. In this pilot study, the
feasibility and outcomes of a 6-week acceptance and commitment therapy-based skills training group were evaluated in
a special school setting using a quasi-experimental design (acceptance and commitment therapy/school classes as usua
A total of 28 high-functioning students with autism spectrum disorder (aged 13D21 years) were assessed using self- and
teacher-ratings at pre- and post-assessment and 2-month follow-up. All participants completed the skills training, and
treatment satisfaction was high. Levels of stress, hyperactivity and emotional distress were reduced in the treatment
group. The acceptance and commitment therapy group also reported increased prosocial behaviour. These changes
were stable or further improved at the 2-month follow-up. Larger studies are needed to further evaluate the benefits of
acceptance and commitment therapy for autism spectrum disorder.

Keywords
acceptance and commitment therapy, adolescents, autism spectrum disorder, cognitive behavioural therapy, high-
functioning, mindfulness, skills training, treatment

Introduction

Autism spectrum disorder (ASD) is characterized Bbility to effectively adjust to situational demands and is
impairments in social interaction and communication, gen seen as psychological inflexibility (Esbensen et al.,
well as restricted and repetitive behaviours and intere2@09). Despite average or above average intellectual-capac
(American Psychiatric Association, 1994). Psychiatric c#ly, autistic traits may complicate performance in many
morbidity is common in individuals with ASD, includingeveryday situations, thus leading to stress. Furthermore,
other neurodevelopmental disorders such as attention-defeliminary studies have found that autistic traits may be
cit hyperactivity disorder (ADHD) and TouretteOs-syassociated with both self-perceived stress/distress and
drome, as well as anxiety and depression (Abdallah et &stricted ability to cope with stressors (Hirvikoski and
2011; Ghaziuddin et al., 2002; Hofvander et al., 200Blomqgvist, 2013); for example, people with autism may not
Vickerstaff et al., 2007). ASD is also associated with-defi
CI_tS In. executive funct[l.on (E.F)’ which InC|Ud.e dlf-fl(:l'lltleepartment of WomenQOs and ChildrenOs Health, Center for
with hlghe_r .Order Cf’g_f“t've Sk"_ls such as plannlng, .Stra.‘teQ‘Yeurodevelopmental Disorders at Karolinska Institutet (KIND), Sweden
use, cognitive flexibility, working memory and inhibitionzstockholm University, Sweden
(Happe et al., 2006; Hill and Frith, 2003; Pennington afdniversity of Uppsala, Sweden
Ozonoff, 1996). Difficulties in executive functioning inter
fere with efficient attainment of cognitive or behaviourgforresponding author: N o
goals (Christ et al., 2007; Kenworthy et al., 2008 atja Hirvikoski, Department of W(_)menOs and Ch!ldrenOs Health,

. . . . enter for Neurodevelopmental Disorders at Karolinska Institutet
Individuals with ASD often show restricted behaviour-pajnpy, GSviegatan 228, 11330 Stockholm, Sweden.
terns (such as rituals and routines) which can limit theimail: Tatja.Hirvikoski@ki.se
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have the ability and/or willingness to seek social support
which can often reduce stress in other populations.

There is no pharmacological treatment of the core symp-
toms of ASD. There are behavioural treatments available
that have been determined to be best practice for skill build-
ing in people with autism, and these include social skills
training (Reichow et al., 2012). Additionally, some cogni-
tive behavioural therapy (CBT) interventions have been
adapted to address common co-existing psychological
problems, such as anxiety and subjective stress for people
with ASD (Wood et al., 2009). One contextual behavioural
treatment, dialectic behaviour therapy (DBT), has been
shown to be effective for adults with ADHD, although it
has not been tested in individuals with ASD (Hirvikoski et
al., 2011). The literature on applied behaviour analysis—
based treatments for people with high-functioning ASD is
still limited and adapted treatment protocols are therefore
of current interest for promoting health, facilitating self-
management and reducing stress in ASD.

Acceptance and commitment therapy (ACT) is a con-
textual behaviour therapy, a group of interventions based
on CBT that also includes additional techniques such as
cognitive defusion, acceptance, mindfulness, values and
commitment methods. ACT teaches people to notice and
accept thoughts and feelings, even unpleasant ones. The
goal of an ACT therapy is to increase psychological flex-
ibility, which refers to the ability to non-judgementally
experience thoughts, emotions and body sensations, to act
effectively upon situational demands, and take action
towards personally chosen values and goals. ACT has
proven to be effective in a diverse range of clinical condi-
tions such as anxiety disorders, stress and substance abuse
(Bohlmeijer et al., 2011; Twohig et al., 2010). Moreover,
ACT has been successfully evaluated in chronic and com-
plex conditions such as pain, epilepsy and schizophrenia
(Gaudiano and Herbert, 2006; Lundgren et al., 2006;
Wicksell et al., 2011), as well as in psychiatric conditions
frequently associated with ASD, such as anxiety and
depression (Hayes et al., 2006).

In our clinical experience, a common problem in high-
functioning ASD is experiential avoidance that may arise
from the vulnerability to stress and experiences of negative
life events. ACT suggests that experiential avoidance is one
of the roots of psychopathology and refers to human beings’
tendencies to avoid not only dangerous situations or events
but also thoughts and feelings associated with these events.
Individuals with ASD also exhibit inflexibility which may
be associated with a propensity to perseveration in problem
solving, aversion to uncertainty, intellectualization, rule-
governed behaviours, literality, sensory over- and/or under-
sensitivity, as well as deficits in the perception of self and
others. Experiential avoidance may further increase psy-
chological inflexibility in people with ASD and further
narrow the individual’s behaviour repertoire. In ACT,
experiential avoidance is targeted by an attempt to
increase psychological flexibility mainly through two

sets of procedures: acceptance and mindfulness skills and
behaviour change procedures. Acceptance and mindfulness
skills are aimed at helping the individual cope with difficult
thoughts, emotions and body sensations, thereby breaking
experiential avoidance patterns. Behaviour change proce-
dures, such as helping individuals identify values and
teaching committed action skills to help reach their goals,
are aimed at helping the individual to define important life
directions and act according to them.

To the best of the authors’ knowledge, no studies have
evaluated the use of ACT in individuals with ASD.
Modifying the ACT model in ways that make it feasible to
use with people who have ASD may help reduce stress and
emotional distress, and increase psychological flexibility in
people with ASD. The aim of this pilot study was to evalu-
ate the feasibility and outcomes of a modified ACT proto-
col for adolescents and young adults with high-functioning
ASD.

Methods

The study is designed as a quasi-experimental two-group
trial (intervention/waiting list) study with repeated meas-
ures. The feasibility and outcomes of an ACT-based skills
training group were evaluated for adolescents and young
adults with high-functioning ASD.

Study setting and recruitment process

Participants were recruited at a special school serving
approximately 50 students with high-functioning ASD in
Stockholm, Sweden. Six school classes were included in
the study (3 junior high school classes and 3 high school
classes), with 5—7 students in each class (1321 years old).
Two middle school classes were excluded (students > 13
years old).

School staff, parents and students received written initial
practical and theoretical information about the study,
adjusted to each recipient group. School staff and parents
were also informed orally at a school staff meeting and a
parent meeting, respectively. Written informed consent was
given by parents for students younger than 18 years old and
by the students themselves if they were 18 years old or
older. Before entering the skills training group, the partici-
pating students were informed about study procedures and
the content of the skills training and that they could stop the
skills training at any time without further explanation. All
measurements and the skills training were carried out
within the school setting, and study procedures were per-
formed in accordance with the Declaration of Helsinki
(World Medical Association General Assembly, 2004). The
waiting list group received skills training after the study
was completed. The current project has previously been
reviewed and accepted by the Department of Psychology,
Uppsala University, and presented in a master’s degree the-
sis by the first author (J.P.).
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Excluded (n = 11)
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» « Declined to participate (n = 2)
+ Not having permission (n =7)
Randomized (n = 28)
v [ Allocation ] y
Allocated to intervention (n = 15) Allocated to waiting list (n = 13)
+ Received allocated intervention (n = 15) + Received allocated intervention (n = 13)
v [ Follow-Up ] v
A J
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
v [ Analysis ] v
Analyzed (n = 15) Analyzed (n = 13)

Figure 1. Flow chart.

The study groups (treatment vs control
group)

Many students with ASD have difficulty with changes to
their environment; therefore, skills training was conducted
within the students’ usual school class groups. No individ-
ual randomization was performed. The six participating
school classes were randomized to either skills training or
the waiting list. A simple class-wise randomization was
performed using folded opaque cards placed in a container
and mixed. The container was placed so that the cards could
not be seen and the group leader then drew a card for each
class group.

Participants

Students were eligible to participate if they were previously
diagnosed with Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; DSM-IV) (high-functioning) ASD, 13
years old or older, had given their (or their parents) written

informed consent and were able to attend the first session of
the programme. Students with a differential diagnosis of
mental retardation or selective mutism were excluded.
Participants with other co-morbid disorders, such as ADHD
and dyslexia, were included. A total of 39 students were
screened for the study. In total, 11 of the students were not
found to be eligible (Figure 1).

Measures

The study included measures of participant characteristics
and outcome measures. Outcome measures were the Stress
Survey Schedule (teacher- and self-ratings), the Strengths
and Difficulties Questionnaires (SDQ); teacher- and self-
ratings), and the Beck Youth Inventories (BYIs; self-rat-
ings). These measures were administered 1 week before
entering the intervention (pretreatment/T1), 1 week after
the intervention was completed (post-treatment/T2) and
2 months after completion of the intervention (2-month
follow-up/T3).
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Feasibility

Feasibility was evaluated in terms of completion of the
skills training programme (a drop-out was defined as attend-
ing fewer than six sessions); attendance at skills training
sessions (number of sessions attended); number of mindful-
ness training occasions at school between the sessions (i.e.
how many times the student actively participated at daily
mindfulness classroom training under supervision of the
students’ teachers, see section ‘ACT-based skills training
group’); and by using an evaluation questionnaire covering
aspects of treatment satisfaction on a 5-point Likert scale
from very low to very high satisfaction. Items on the ques-
tionnaire asked participants about satisfaction with treat-
ment contents both for the sessions and the between-session
mindfulness training. Participants were specifically asked
about satisfaction with the group format.

Outcome measures

The Stress Survey Schedule. Behaviours related to stress
were assessed using the Stress Survey Schedule for Autism
and Other Developmental Disorders (Groden et al., 2001).
The original Stress Survey Schedule is an other-report
scale. In this study, teachers completed the survey. In addi-
tion, the scale was also adjusted into a self-report instru-
ment completed by the students. The Stress Survey
Schedule consists of 49 items scored on a 5-point Likert
scale. Based on exploratory and confirmatory factor analy-
ses, the items are categorized into eight subscales repre-
senting categories of situations that children with ASD and
other developmental disabilities normally perceive as
stressful: changes, anticipation, social interaction, pleasant
events (generally pleasant events that can be perceived as
stressful by an individual with ASD, for example, birthday
gifts or having a conversation), sensory stimuli, unpleasant
events, food situations and rituals. The internal consistency
of the subscales is generally good (Cronbach’s alpha =.81—
.87) (Groden et al., 2001). In the current study, only the
Stress Survey Schedule total scores are reported.

The SDQ. The SDQ (Goodman, 1999) is a brief behav-
ioural screening instrument developed for 3- to 16-year-old
children, consisting of 25 items. In this study, teachers and
students completed the questionnaire. Each item is scored
0-2, where 0 is not true, 1 is somewhat true and 2 is cer-
tainly true. The scale has five subscales representing emo-
tional symptoms, behaviour problems, hyperactivity/
inattention, peer relationship problems and prosocial
behaviour. On the first four subscales, higher scores indi-
cate more problems, while on the last subscale, higher
scores indicate fewer problems. The first four subscales are
summarized to give a total score. The instrument’s internal
consistency is generally good (Cronbach’s alpha = .70—
.76), except for behaviour problems (Cronbach’s alpha =
.52-.54) (Goodman, 1999).

The BYIs. The BYIs (Beck et al., 2001) are a self-rating
questionnaire that consists of five subscales, three of which
were used in this study: anxiety, depression and anger. The
internal consistency generally ranges between .89 and .94
(Beck et al., 2001). Each scale consists of 20 items scored
never, sometimes, often or always. In this study, the three
subscales were also summarized into a total score repre-
senting psychological distress. The BYIs have been evalu-
ated in clinical samples of children and adolescents with
autism, ADHD and Tourette’s syndrome. The Swedish ver-
sion has been adapted to Swedish conditions and evaluated
for 9- to 18-year-old individuals.

ACT-based skills training group. An ACT protocol (Hayes et
al., 2003) was modified to meet the specific challenges of
having ASD. Skills training was provided to develop the
participants’ ability to cope with daily hassles and stressful
situations, to break behavioural avoidance patterns, and to
develop a broader behavioural repertoire. The skills train-
ing programme included the behavioural components nor-
mally included in an ACT intervention including the
general principles of setting values, self as context (under-
standing the self that is observing and experiencing without
judgement), defusion (strategies for reducing the tendency
to make thoughts, images, and emotions concrete), accept-
ance (allowing thoughts to come and go without judge-
ment), contact with the present moment (openly
experiencing the here and now) and committed action (set-
ting goals according to values and carrying them out).
These components were applied in order to promote psy-
chological flexibility. The ACT goal is to teach acceptance
and mindfulness skills as a way of dealing with difficult
thoughts, emotions and body sensations so as to increase
the likelihood that the individuals can develop in personally
chosen important life areas according to the individuals’
values. A specific example might be a female adolescent
who wants to be in school but refuses to go due to thoughts
about not understanding what is expected of her. She has
previous experiences of not understanding and feeling stu-
pid. When thinking about going to school, emotions related
to the previous failures are evoked and, owing to the fear of
failing again, the adolescent refuses to go. In an ACT
approach, the adolescent is taught acceptance and mindful-
ness skills in order to be able to deal with the emotions and
thoughts that have become barriers to doing what is impor-
tant to her, that is, going to school and learning.

The 6-week ACT-based skills training programme con-
sisted of two 40-min group sessions per week and 6- to
12-min of daily mindfulness exercises in the classroom
(mindfulness training occasions). These mindfulness train-
ing occasions were facilitated by the classroom teacher and
consisted of listening to a CD containing instructions and
mindfulness and acceptance exercises that was developed
for this study and adjusted for adolescents with ASD. In
order to facilitate training, shorter and less abstract exercises
were presented earlier in the programme, while the longer
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ones were presented later. For the group sessions, the groupp  Additional mindfulness exercises focusing ap-
leader was a graduate psychology student (J.P.), under the ing with perception and sensory over- and under-
supervision of an experienced mindfulness instructor and sensitivity, since perceptual distortions are central
ACT therapist (second author (T.L.)). Students participated symptoms in ASD.

in an initial introductory session. Each subsequent sessior. Individualized classroom training with a CD contain
followed a similar format with a short opening mindfulness ing verbal instructions and mindfulness exercises.
exercise, followed by a review of homework assignments, 5. Modified worksheets on stress management and
introduction of the theme of the particular session and functional analysis of behaviours.

finally, practice of the next individual mindfulness exercise 6. Metaphors were visualized and useda limited
and a review of new assignments. Homework assignments  extent.

consisted of pencil-and-paper exercises (i.e. analysis of

behaviour, values and behaviour goals and recording S%tistical analvses
stressful situations), mindfulness training on a regular baSis Y
using a CD with short, adapted mindfulness exercises,ata were analysed using statistical software SPSS version
well as behaviour change (i.e. adopting new behaviour str2d.0. The demographic data and background variables were
egies). Homework assignments were performed partly aatalysed using Student@sst for continuous variables and
school under the supervision of the studentsO teachers (daélychi-square test for category variables. An exploratory
mindfulness occasions) and partly at home (independerdhyalysis was initially performed to assess normal distribu
by the students or supported by their parents). The origitiah and potential outliers, and the assumptions for variance
ACT protocol was modified using shorter mindfulness-exeginalyses were met. The outcome measures were analysed
cises and simplified language, pictures and diagramsuing a series of two-tailed mixed-design repeated meas
explain theoretical concepts and metaphors, and portfolioges analyses of variance (rmANOVAS), with group (skills
containing treatment material. Furthermore, the studerttshing/waiting list checking) as a between-subjects factor,
overall needs with regard to routine persistence, clarity aaad the pre-intervention score (T1) and the post-interven

planning were respected. tion score (T2), as well as the 2-month follow-up score (T3)
The central aims and components of the skills trainif the outcome measures, as a within-subjects repeated
are described as follows: measure factor. In order to avoid type | errors due to many

analyses of a small sample, no post hoc contrast analyses
1. Acceptance of thoughts, feelings and body senssere performed, but general patterns in the results were
tions using acceptance exercises. interpreted. The effect sizes were expressed as partial eta-
2. Self as context, using mindfulness exercises (isquare (lﬁ) for efficacy measures and were interpreted
developing the ability to take different perspectivessing the guidelines proposed by Cohen (1988): 0.01 =
on oneOs own thoughts, emotions and bosgiyall effect size, 0.06 = moderate effect size and 0.14 =

sensations). large effect size. The correlation between teacher-ratings
3. Worksheets connecting values to more direct behand studentOs self-ratings was analysed using the Pearson
iour goals. product-moment correlation. The alpha levels were get at
4. ldentification of obstacles in order to carry out goal- 0.05 for significance and, fop values,p ! 0.10 for a
directed behaviour. trend. Statistical trends were reported in order to avoid beta

5. Examination of the participantOs solutions and-alterrors due to small sample sizes.
native strategies in order to carry out goal-directed
behaviour.
lllustration of the avoidance trap. Results
7. Seeing thoughts_ as thoughts and _not as true_ 'Obfarticipant characteristics
cles to a valued life (defusion, that is, decreasing the
literal meaning of thoughts). As shown in Table 1, there were more male than female par
8. Application of learned behaviour strategiaad ticipants. Several participants had co-morbid disorders and
mindfulness techniques in stressful situations.  had undergone some type of pharmacological treatment
(mainly antidepressants and central nervous system-stimu
In addition, the skills training was modified to meet thiants). The distribution of participant characteristics was
unique challenges of ASD, as described below: equal between the skills training group and controls, except
that the skills training group included more girls.

o

1. Small groups (4B6 participants).

2. Shorter individual mindfulness exercises than us?(g
in comparable programmes for other diagnostic
groups or typically developing individuals (6©1According to the cut-off for drop-outs (those attending
min of in-school practice). fewer than six sessions), all of the 15 participants in the

asibility
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Table 1. Sample characteristics.

Characteristics Total (N = 28) ACT (n = 15) Waiting list (n = 13) P test
n n % n %
Male 21 9 60 12 92 p =.049
Current medication use 8 5 33 3 23 NS
Psychiatric co-morbidity
ADHD 7 3 20 4 31 NS
OCD 3 2 13 | 8 NS
Dyslexia 3 I 7 2 15 NS
Specific phobias 4 2 13 2 15 NS
M (SD) M (SD) M (SD) Student’s t-test
Age (years) 16.5 (2.0) 16.2 (1.4) 16.8 (2.5) NS

ACT: acceptance and commitment therapy; ADHD: attention-deficit hyperactivity disorder; OCD: obsessive—compulsive disorder; SD: standard
deviation.
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Figure 2. The analyses of the Stress Survey Schedule total scores showed a significant group-by-time interaction effect in both (a)
teacher-ratings and (b) self-ratings from pre-intervention (T1) to the 2-month follow-up (T3).
ACT: acceptance and commitment therapy; SE: standard error.

skills training group completed the treatment, half of the@utcome measures

attended all 12 sessions and the majority (93%), six ses s s Schedule. Th | d dard
sions or more. faining occasions between sessions varidd Stress Survey Schedule. The mean values and standar

among participants with a total mean score of 2.5 (stand&f&°"s of the Stress Survey Schedule teacher- and self-rat
deviation 6D) = 1.5) per week, where the majority (53%5ngs are shown in Figure 2. The_ overall effect of time on
practised 3 days a week or more. The evaluation questi He835 v_\/a(snolb?ezr\iegoas a ;rend n _thgf_s elf—rath?gsﬂg: h
naire showed high treatment satisfaction overall, and d hp T ), arl ?‘:"Zf S|g_n| gjgt,ez e_ctllznt €
adverse events were reported. The majority (93%) reporfgﬁc er-ratingsH o, 41.52) = 0%, P = DA%, Fp = ): .
high or very high satisfaction with the treatment conteft®VeVer: thgre was also a significant |n5e2ract|on effect in
and the group-session format. Exercises on CDs w hhself-re_ltlngsli’(z, 52) :_353613,p_= 0(214,':-)4, 'zp__lél)- a;_d
reported to be easy or very easy by the majority (64%‘??0 er-ratingsH; o, 41 50~ 3.63p = .045,/ ; =.12), indi-

while the other participants reported the exercises neit g]ting a difference in.the Stress Survey_Schqule scores of
easy nor difficult. the two groups over time. In the ACT skills training group,
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a decrease was observed from pre- to post-intervention, an
this reduction in stress was stable or further reduced at the
2-month follow-up. Among controls, an increase in stress
from post-intervention to the 2-month follow-up was
observed in both teacher- and self-ratings (Figure 2). No
general differences between the skills training group and
controls were observed either in the self-ratings or in the
teacher-ratings (between-group effects, bptialues >
.10). The total Stress Survey Schedule score in self-ratings
did not correlate with the total stress score in teacher-rat
ings at any of the measuring time points fathlues > .10).

SDQ.The mean values ar®Ds, as well as the statistics ofo-
the SDQ self-ratings, are presented in Table 2, while
mean values and standard errors for the SDQ teaaher 2
ings are shown in Figure 3. In self-ratings, statistically sigg
nificant group-by-time interaction effects were observed )
the SDQ subscales hyperactivity £ .026) and prosomal
behaviour = .034), indicating a reduction in self- perT
ceived hyperactivity and increased prosocial behaviourd@n
the skills training group. In the self-ratings of the SDQ, no
general differences between the skills training group and
<
controls were observed (between-group effectp, alues
>.10). In addition, no statistically significant overall effectg
of time were observed; however, a statistical trend w%s
observed on the SDQ subscale hyperactivity=(.089). ‘i:’
The significant group-by-time interaction effects |nd|cateiﬂ
differences over time in the two groups in the teacher-rat

ings SDQ total SCOreE(, 74 46,50~ 5.63,0 = .008,’ I 5 =18y, B
as well as the SDQ subscales emotional sympt@ngsszg 8
= 6.22,p =.004,/ 2 = 19) and hyperactivityR o, 41.67= &
5.67,p=.010, !/ 2 =.18) (Figure 3). There was no statisti @
cally significant general difference between the mterve‘g
tion group and controls (between-groufeets, allp values 2
> .10). A statistically significant overall effect of time org

the repeated measure was observed for the SDQ total s¢
(Fau79, 2650~ 4.89,p = .014, ’ =.16), as well as for the
SDQ subscales emotional symptorﬁ*g,Z (2= 6.52,p =
.003,! ;7 =.20), peer relationship problems § 5= 10.20,
p= 000 / 2 =.28) and prosocial behaviouF s, = 3.36,
p = .042, ’S =.11>). Taken together, these results indi®
cated both general changes in symptoms and differenc
how the two groups reacted over time. The symptom red&
tion appears to be larger in the skills training group than.gh
controls, and treatment effects were maintained to
2-month follow-up (Figure 3), while an increase in sym(e
toms was observed in the control group from T2 to
regarding many of the measures. g
Correlations between the self-rated SDQ subscales a:n(
corresponding teacher-ratings were significant on the SDQ
subscales emotional symptoms, conduct and peer relatign
ship problems and at a level of a statistical trend in pros®
cial behaviour. Thus, only the self-ratings of the subscale
hyperactivity did not correlate significantly with teachere

well as statig}i

S

1]

Correlation with
teacher-rating at

baseline

in

ratings (Pearson®andp values are presented in Table 2)@

Post-skills B- month

training

Group-by-time interaction effect

Between-

Effect of time

Pre-skills
training

group
effect

follow-up

.23

r=
p

2 _
p =07

Fo, 5= 1.95,p=.152;!

NS

2 _
=05

13.20 (6.46) 11.13 (4.9%)s,= 1.39;p = .258;/

10.92 (5.17) 11.92 (6.78)

14.00 (5.75)
11.92 (5.98)

ACT
C

The SDQ total score

.248

The SDQ subscales

2 _
p

42
p =.027

r

2 _
2=08

=01 NS R 5= 2.13;p=.13;/

.27;p=.768;!

2.93 (2.68) sz

2.85 (2.51)

3.27 (3.31)
2.62 (1.85)

3.87 (2.97)
2.38 (2.50)

ACT

Emotional symptoms

C

Hyperactivity/inattention ACT

2_
Fa 52=3.90;p = .026; / ; =.13

2 _
p

18
p=.366

r

NS

2.54;p=.089;! , =.09

3.20 (1.68), 5=

3.62 (2.63)

4.73 (2.19)
3.23 (2.68)

4.07 (2.05)
4.54 (2.57)

C

54
p =.003

r

2 _
2=03

.410;!

R2.52=-91;p

NS

.00

2 _
p

2.07 (1.79) 2.07 (2.1K, 5= 51;p=.951;/

2.08 (1.89)

2.33 (1.80)
1.85 (1.35)

ACT
C

Conduct problems

.50
p =.007

r

=.289;/ 5 =.05

Fo. 5= 1.27;p

NS

=.03

12
p

.93;p = .402;"

2.23 (1.83)

2.93 (1.6%) s
3.31 (2.21)

3.13 (1.41)

3.00 (1.35)
7.33 (2.02)
6.69 (2.18)

3.73 (1.91)

3.15 (1.99)
7.27 (1.91)
7.38 (1.39)

ACT

Peer relation problems

Cc

2 _
p

2 _
P

.362

r

12

Fo. 2= 3.61;p =.034; /

NS

=.06

1.54;p=.224;!

7.53 (1.772 52)
6.15 (2.30)

ACT
C

Prosocial behavioar

.058

p:

acceptance and commitment therapy-based skills training group; C = control group; SDQ: Strengths and Difficulties Questionnaire.

ANOVA: analysis of variance; ACT

aThe SDQ subscale prosocial behaviour is not included in the SDQ total sikocentrast to other SDQ subscales, higher scores in the SDQ prosocial behaviour indicate better adjustment.

Bold values = statistically significantalues.
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Figure 3. In the teacher-ratings of the SDQ, significant group-by-time interactiectsfivere observed on the emotional

symptoms and hyperactivity/inattention subscales as well as in the SDQ total score, while on the prosocial behaviour subscale, an
overall effect of time was observed. It should be noted that in contrast to other SDQ subscales, higher scores in the SDQ prosocial
behaviour indicate better adjustment.

ACT: acceptance and commitment therapy; SE: standard error; SDQ: Strengths and Difficulties Questionnaire.
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Figure 4. The analyses of the self-rated BYIs showed significant giptipab interaction effects in anger and the BYIs total score,
as well as a statistical trend in depression.
ACT: acceptance and commitment therapy; SE: standard error; BYIs: Beck Youth Inventories.

The BYIsThe BYIsO mean values a®ls are shown in (Figure 4). On the BYIs subscale anxiety, there was no sig
Figure 4. In the BYIs total score, a group-by-time interaaificant interaction effect. Overall, there were no statisti
tion effect was observeé g 5, = 3.68,p = .032,!52.12) cally significant general dérences between the skills
indicating that the two groups reacted differently over timgaining group and controls (between-group effectspall
In the skills training group, psychological distress waslues > .10). In addition, no statistically significant overall
reduced from pre- to post-treatment and was further reduedig:cts over time were observed; however, a statistical trend
at the 2-month follow-up, while in the control group, psywas observed for depressidf(se 4066~ 2-97,p = .074,
chological distress was increased from T2 to T3. There vv%% =.10).

also an interaction effect on the anger subsdglesf, =

4.07, p = .023, !5 =.14), and a statistical trend was__. .

observed in the interaction effect for the depression s ISCussion

scale F se, 4066~ 2-82,p = .083,!5 =.10). The general In this pilot study, comparing an ACT-based skills training
pattern of the results was similar to those in the total sc@f@up with controls (school classes as usual/waiting list) in
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a special school setting, good treatment feasibility wasents and sensory inputs, and help them to use goal-
observed together with positive outcomes in measuresdakcted behaviours instead of relying on restricted behav
stress, hyperactivityprosocial behaviour and emotionalour patterns. For example, in social settings, the individual
symptoms. might be able to have (accept) self-critical thoughts and
An explicit goal was to adapt the skills training to adat the same time (mindfully) stay in an appropriate-con
lescents and young adults with ASD with co-morbid mentagérsation (behavioural goal). A central concept in ACT is
health problems within a special school setting in order pgychological flexibility defined as the ability to non-
increase the ecological validity. Moreover, additional gogisdgementally experience thoughts, emotions and body
were that the skills training would motivate the majority dfensations, to act effectively upon situational demands, and
participants to complete the programme (e.g. by being peke action towards personally chosen values and goals.
ceived as relevant and interesting by the students), andThe opposite of psychological flexibility is psychological
programme would be perceived as acceptable by schimbllexibility, which correlates highly with psychological
staff. These goals were attained. In the skills training growmd psychiatric problems (Levin et al., 2012). According to
the overall treatment satisfaction was reported to be hitjie theories upon which ACT is based, a key component in
and all participants completed a majority of the programrtiee development of psychological flexibility is the ability to
sessions. The adaptations of the ACT protocol made #thift perspectives such as I/You, Here/There, Now/Then. It
students with ASD (such as visual-based worksheets-mihds been suggested that applying different perspectives is a
fulness training in the classroom and a small group settiqgpblem for persons with autism spectrum disorders (ASD)
were seen as meaningful by the students. The daily-mifRehfeldt et al., 2007), and ACT may be helpful in building
fulness training was administered in school, optimizing thieis skill in this population.
effectuation of the training as well as being consistent with Practising mindfulness, acceptance and values skills
the students® need of routines and familiarity. Altogethegy increase the ability to understand the perspective of
the feasibility in the special school setting was good.  others and increase psychological flexibility. Thus, the
In the outcome measures, a decrease in self- and teadnerease in self-perceived prosocial behaviour in this study
reported stress, hyperactivity and emotional symptoms waay be interpreted as an increased ability to understand the
observed in the skills training group, while self-reportegerspectives of others. However, the analysis of active
prosocial behaviour was increased. The effect sizes in twmponents in the current treatment goes beyond the scope
significant group-by-time interaction effects were generalbyf this pilot study, and the effect that mindfulness, accept
large. A general pattern of the results indicated maintenameee and values-based interventions have on basic perspec
of the obtained effects up to the 2-month follow-up in théve-taking skills and psychological flexibility requires
skills training group, while in the control group, symptomfurther attention. Nevertheless, the study supports ACT as a
were generally increased from T2 (post-treatment period)nt@ans to manage stress and emotional symptoms in ASD.
T3 (2-month follow-up). All students underwent a series of In this pilot study, several methodological issues affect
school exams during this period, and the newly acquirdte interpretation of the results. To measure self-perceived
skills might have had a protective effect on stress for thress, an other-report questionnaire (the Stress Survey
students in the intervention group. There were no geneBahedule) was modified into a self-report form. This format
differences in the school situation between the interventibas not been validated. Interestingly, no correlation was
group and the control group. observed between self- and teacher-reported stress, indicat
To the best of the authorsO knowledge, this is the firg} that subjective stress may be a concept which differs
study to adjust an ACT protocol to adolescents and youingm collateral information on stress. A possible explana
adults with ASD. The promising results indicate that ACfion could be the studentsO difficulty in communicating
might constitute a valuable approach for facilitating evergtress that makes teachersO interpretations vague.
day life and alleviating symptoms of stress and psycholodilternatively, it could be argued that individuals with AS
cal distress. The results are also in line with the emergimgly have general difficulties in interpreting their own
empirical support for ACT as a valuable approach not ord§fect (Lombardo et al., 2007), leading to over- or underes
for adults but also for children and adolescents (Coytimation of the symptoms. However, in this study, we
et al., 2011). Interestingly, reduced symptoms of hyperaibserved significant correlation with almost all subscales
tivity were observed, as this has been found in a study afranother questionnaire, the SDQ, indicating a good inter-
another contextual behavioural therapy, that is, DBT-baseder agreement between the students and the teachers.
skills training in ADHD groups (Hirvikoski et al., 2011). With regard to the outcome measures, it should also be
Thus, acceptance and non-judgemental approaches migdted that the questionnaires used were selected on the
have beneficial effects on self-regulation in ASD. basis of clinical experience and are not fully theory-consist
The current treatment was aimed at supporting individent with contextual behaviour science (Hayes et al., 2011).
als with ASD in elaborating skills that will potentially gen Therefore, there may have been treatment effects that we
erate a greater ability to cope with uncomfortable mentitl not measure, thus committing type Il errors. Moreover,
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performing several analyses on small samples increasesReé&erences

risk of type | errors (random significances). However, Weyqgallah MW, Greaves-Lord K, Grove J, et al. (2011) Psychiatric
only performed a priori planned statistical analyses, which comorbidities in autism spectrum disorders: findings from a
should decrease risk of type | error. Moreover, the gen  Danish Historic Birth CohortEuropean Child & Adolescent
eral pattern in the outcome measures was consistentPsychiatry20(11912): 599D601.
between the self- and teacher-ratings, as well as acressAlifierican Psychiatric Association (1994piagnostic and
ferent questionnaires. Statistical Manual of Mental Disorders (DSM-IV3th ed.

A major limitation was the small sample size and low Washington, DC: American Psychiatric Association_.
statistical power (increased risk of type Il errors), whicheck JS, Beck AT and Jolly J (20(Bgck Youth Inventoriegnd
also limited the analyses of possible effects of backgroupgd,€9- San Antonio, TX: The Psychological Corporation.

variables (such as IQ, gender, age and co-morbidity) on ohlmeijer ET, Fledderus M, Rokx TA, et al. (2011) Efficacy of
9 »ag Y an early intervention based on acceptance and commitment

treatment outcome. Thg large age range O_f the partidpat_ingtherapy for adults with depressive symptomatology: evalua
students due to recruitment at the special school settingtion in a randomized controlled tri@ehaviour Research and
may not have been optimal; for example, two of the meas Therapy49(1): 62D67.
ures used were out of the valid age range for the older patirist SE, Holt DD, White DA, et al. (2007) Inhibitory control
ticipants. Furthermore, because of the quasi-experimentalin children with autism spectrum disorddournal of Autism
design, differences between the skills training group and and Developmental Disorde®&7(6): 1155D1165.
controls may have influenced the result. For an appropri&ehen J (1988Ftatistical Power Analysis for the Behavioral
evaluation of efficacy, an individualized randomization Sciences2nd ed. New York: Psychology Press.
should be performed in future studies. The treatment grdgpyne LW, McHugh L and Martinez ER (2011) Acceptance
consisted of more girls than the control group, which may a_md commitment therapy (ACT): advancgs af‘d applica
have also had an impact on the outcome. However, no gentlons with Ch"dren.’ a.dOIeS.C.emS’ and fam'“&'.ld and.
. . . - Adolescent Psychiatric Clinics of North Ameri@d(2):

eral between-group differences in the skills training group 3795399
and the controls were observed in the rmANOVAS. A fugspensen AJ, Seltzer MM, Lam KS, et al. (2009) Age-related dif
ther limitation was lack of systematic assessment of-treat ferences in restricted repetitive behaviors in autism spectrum
ment fidelity (e.g. by rating tapes of treatment sessions or disorders.Journal of Autism and Developmental Disorders
using therapist checklists). Therefore, the specific ACT 39(1): 57D66.
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1. Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental condition
characterized by persistent social interaction challenges, alongside re-
stricted, repetitive behaviors and interests leading to functional im-
pairment (APA, 2013). The prevalence in both children and adults is at
least 1.7% (Baird et al., 2006; Bolte et al., 2019; Brugha et al., 2016;
Idring et al., 2015). ASD is associated with challenges in executive
function, such as planning, working memory, and inhibition, impairing
the ability to cope with daily demands and reach long term goals
(Christ, Holt, White, & Green, 2007 ; Kenworthy, Yerys, Anthony, &
Wallace, 2008). Furthermore, ASD is associated with self-perceived
stress Bishop-Fitzpatrick, Minshew, Mazefsky, & Eack, 2017; DeLongis,
Folkman, & Lazarus, 1988, Hirvikoski & Blomqvist, 2015 ), reduced
quality of life ( Jonsson et al., 2017 Tobin, Drager, & Richardson,
2014), co-occurring psychiatric symptoms, primarily anxiety and de-
pression (Lugnegard, Hallerback, & Gillberg, 2011; Simono! et al.,
2008), and premature mortality ( Hirvikoski et al., 2016 ). As many as
70% of autistic adults report at least one major depressive episode
during their lifetime, while 50% report an anxiety disorder ( Lugnegard
et al., 2011). Hence, the continuous development of feasible and ef-
fective treatment options that address psychiatric symptoms, stress, and
quality of life in adults diagnosed with ASD is of paramount im-
portance.

There is no e"cacious pharmacological treatment of the core
symptoms in ASD (Cheng, Rho, & Masino, 2017 Jobski, Hofer,
Ho!mann, & Bachmann, 2017 ). Many individuals diagnosed with ASD
cannot tolerate or have limited elect from pharmacological treatments
of co-occurring psychiatric symptoms, such as depression and anxiety
(LeClerc & Easley, 2015 K. Williams, Brignell, Randall, Silove, &
Hazell, 2013). The research base on feasible and elective psychological
interventions in autistic adults that address stress and comorbid

psychiatric symptoms is limited. The most evaluated psychological
treatments for comorbid psychiatric symptoms are based on cognitive-
behavioral therapy (CBT) (Spain, Sin, Chalder, Murphy, & Happe,
2015), and more recently mindfulness procedures, such as mindfulness-
based stress reduction (MBSR) Cachia, Anderson, & Moore, 2016;
Sizoo & Kuiper, 2017). In contemporary psychology, mindfulness de-
bPnes as non-judgmental and non-reactive attention to experiences oc-
curring in the present moment, including bodily sensations, cognitions,
emotions, and urges (Kabat-Zinn, 2005). In ASD, emotional reactions,
such as anger or worries, are frequently observed in response to ex-
posure to stressful situations and everyday hassles Bishop-Fitzpatrick,
Mazefsky, & Eack, 2017). Mindfulness is an emotion regulation tech-
nique that enhances the ability to cope with emotional responses
(Guendelman, Medeiros, & Rampes, 201}. Reviews and meta-analyses
support the e"cacy of both CBT and mindfulness training in reducing
symptoms of anxiety and depression in autistic adults (Sizoo & Kuiper,
2017). A study by Weiss and Lunsky (2010), found that a group-based
CBT protocol reduced symptoms of anxiety and depression in adults
diagnosed with ASD. The authors concluded that a group format could
be a well-suited, supportive, and cost-e"cient treatment option ( Weiss
& Lunsky, 2010). However, researchers report general limitations in the
application of CBT in autistic adults, such as di"culties learning to
dispute irrational and maladaptive thoughts (i.e., cognitive re-
structuring), generalization of training of cognitive behavioral techni-
ques to everyday situations, and limited long-term elects ( Cardaciotto
& Herbert, 2004 ; Weiss & Lunsky, 2010. Regarding mindfulness-based
interventions, an ASD adapted protocol of MBSR was shown to reduce
symptoms of depression, negative alect, and rumination in autistic
adults (Spek, van Ham, & Nyklicek, 2013). In another study, MBSR
reduced symptoms of anxiety, depression, agoraphobia, somatization,
inadequacy in thinking and eating, distrust and interpersonal sensi-
tivity, sleeping problems, and rumination, as well as increased general

' Corresponding author. Department of Clinical Neuroscience, Karolinska Institutet, SE-171 77, Stockholm, Sweden.

E-mail addressJohan.Pahnke@ki.se(J. Pahnke).

https://doi.org/10.1016/}.jcbs.2019.04.002

Received 2 November 2018; Received in revised form 28 March 2019; Accepted 24 April 2019
< 3XEOLVKHG E\ (OVHYLHU ,QEDWQREHKDWERROBVMRKXDO %HKDYLRUDO 6FLHQFH



J. Pahnke, et al.

psychological and physical well-being (Kiep, Spek, & Hoeben, 2019.
However, these protocols (Kiep et al., 2015; Spek et al., 2013) include
mindfulness training, but not direct behavioral change processes (Sizoo
& Kuiper, 2017). According to the National Institute for Health and
Care Excellence (NICE) treatment guidelines, interventions that address
co-occurring psychiatric symptoms should use: a concrete and struc-
tured approach, include behavioral change components (i.e., to plan
and execute goal-directed behaviors), and contain written and visual
information (i.e., worksheets and images), to support skills develop-
ment and facilitate the enhancement of emotional literacy ( NICE,
2012). Hence, a treatment method that includes both mindfulness
procedures, and behavioral change techniques, and is adjusted to ASD
specibPc needs, would potentially be benebcial to autistic individuals
who suler from stress, psychiatric symptoms and reduced quality of
life.

Acceptance and commitment therapy (ACT) is a contextual beha-
vioral approach that combines behavioral change techniques and
mindfulness procedures. The goal of ACT is to increasepsychological
Rexibility, which refers to the ability to non-judgmentally experience
obstructive thoughts, emotions, and body sensations and act electively
upon situational demands according to personally chosen goals and
values (Hayes, 2016). ACT suggests thatexperiential avoidancei.e.,
psychological inRBexibility is one of the roots to behavioral challenges
and refers to human beings® tendencies to avoid not only dangerous
situations or events but also thoughts and feelings associated with these
events (Hayes & Wilson, 1994). In ACT, psychological Rexibility in-
creases mainly through two sets of procedures: mindfulness and ac-
ceptance skills training, and behavior change techniques. Mindfulness
and acceptance skills aim at helping the individual to cope with
stressful thoughts, feelings, and body sensations, thereby disrupting
experiential avoidance patterns. Behavior change techniques aim at
assisting the individual in debning important life directions and act
according to them. ACT has proven elective for reducing psychological
distress in complex and persistent conditions, such as chronic pain,
epilepsy, and psychosis Hughes, Clark, Colclough, Dale, & McMillan,
2017; Lundgren, Dahl, Yardi, & Melin, 2008 ; Shawyer et al., 2017).
Moreover, ACT has shown to be useful for reducing co-occurring psy-
chiatric symptoms, such as anxiety, depression, and stress, as well as
increasing quality of life ( A-Tjak et al., 2015).

In both autistic children and adults, psychological inRexibility is a
common problem associated with reduced goal-directed action control,
vulnerability to stress and sensory stimuli (e.g., sounds, smell or tactile
stressors), and adverse life events Alvares, Balleine, Whittle, &
Guastella, 2016). Further, cognitive fusion(i.e., di"culties with self-
perception and perspective taking on one's mind) is a signibPcant con-
cern, which may additionally narrow their behavior repertoire
(Lombardo & Baron-Cohen, 2011; Williams, 2010 ; Williams & Happe,
2010). There is some support for ACT to have health benepts in ado-
lescents with diagnosed ASD Pahnke, Lundgren, Hursti, & Hirvikoski,
2014). A study in a special school setting evaluated ACT in 28 students
diagnosed with ASD, using a quasi-experimental design Pahnke et al.,
2014). The results showed good feasibility, signiPcantly reduced stress
and co-occurring psychiatric symptoms, as well as increased pro-social
behaviors. ACT may be a feasible and elective approach for reducing
stress and psychiatric symptoms, as well as increasing psychological
Rexibility and quality of life, in autistic adults. However, to the best of
the authors' knowledge, there are no studies evaluating ACT in adults
diagnosed with ASD.

1.1. Study objectives

The current pilot study aimed to evaluate the preliminary feasibility
and potential utility of an ACT group protocol for adults diagnosed with
ASD, in a psychiatric outpatient setting. The research questions were: 1)
Is an ACT protocol acceptable for adults diagnosed with ASD? 2) What
are the preliminary elects on comorbid symptoms of stress and quality
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of life? 3) What are the preliminary elects on symptoms of depression
and anxiety, and functional impairment? 4) What are the preliminary
elects on ACT consistent processes such as psychological inRBexibility
and cognitive fusion?

2. Methods
2.1. Design

The design of the study was an open trial with assessments con-
ducted at pre-treatment (T1), post-treatment (T2), and three months
after treatment completion (T3).

2.2. Ethics

The regional ethical review board of Stockholm, Sweden approved
the study (2012/158-31). The study was performed in accordance with
the Declaration of Helsinki ( General Assembly of the World Medical,
2014). All participants provided written informed consent.

2.3. Participants

This pilot study was conducted at the Neuropsychiatric Unit
Karolinska, at the Psychiatry Northwest clinic, Stockholm City Council,
Stockholm, Sweden; a unit specialized in the assessment and treatment
of neurodevelopmental disorders in adults. Ten individuals that had
undergone a diagnostic evaluation at the unit during the past ten years,
and met the inclusion as well as did not meet the exclusion criteria,
were eligible to participate in the study. If changes in the participants'
pharmacological medication would occur, they could continue treat-
ment but be excluded from statistical analyses. The responsibility for
the participants' pharmacological treatment stayed with their attending
psychiatrist. The included participants reported no changes in medi-
cation during the study period. The inclusion criteria were: (a) a DSM-
IV (APA, 2000) diagnosis of Asperger syndrome (corresponds to a di-
agnosis of ASD without speciPed intellectual disability and language
impairment in the bfth edition of the DSM; APA, 2013) as the primary
neurodevelopmental diagnosis; (b) 18 years or older; and (c) if on any
psychoactive drug treatment (for ADHD or other diagnoses), the
treatment should have been stable for at least three months. The ex-
clusion criteria were: (a) ongoing substance abuse (during the last 3
months); (b) diagnosed intellectual disability (intelligence quotient
[1Q] < 70); (c) organic brain injury; (d) suicidality; and (e) all clini-
cally unstable psychosocial circumstances or comorbid psychiatric
disorders that were of such a severity that participation was deemed
impossible, such as being homeless, or having severe depression, psy-
chosis, or bipolar disorder not under stable pharmacological treatment.
An explicit goal of the study was to include a representative selection of
psychiatric patients with ASD. Hence, comorbid neurodevelopmental
disorders, such as ADHD or Tourette's disorder, were not excluded.

Participants were Pve women and bve men ranging in age from 25
to 65 years with a mean age of 49 years (SD=12). The mean IQ
measured with the Wechsler Adult Intelligence Scale-revised edition
(WAIS-R) (Wechsler, 1981) or WAIS third edition (WAIS-III) ( Wechsler,
1997) was 106 (SD = 16.14). Five participants had an educational level
corresponding to college or university, two participants upper sec-
ondary, and three participants nine years of compulsory school or less.
A description in detail of the sample shows in Tables 1 and 2

2.4. Procedure

The diagnostic assessment of all study participants was performed at
the Neuropsychiatric Unit Karolinska, at the Psychiatry Northwest
clinic, Stockholm City Council, Stockholm, Sweden. The diagnostic
evaluation followed local clinical guidelines (X) and was based on
multiple sources of information. A clinical interview by a psychiatrist
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Table 1

Demographic characteristics of the participants (n = 10).
Occupation n Relationship n Housing n Social network n
Sick leave 5 Single 7 Single household 6 Friends >1t/month 6
Daily activities 2 Divorced 3 With children 2 Friends > 1 t/iweek 2
Full time work 1 Children 3 With parents 1 No friends 2
Part time 1 Special accommodation 1
Full time pension 1

Note t=number of occasions.

Table 2

Clinical characteristics of the participants (n = 10).

Comorbidity n On-going n NDD n On-going n

Lifetime pharmacotherapy

Dysthymia 1 Dysthymia 1 ADHD 5 SSRIs 3

Depression 1 Depression 4 Tourette's 1 Anti-epileptics 2
syndrome

Panic disorder 2 GAD 2 Methylphenidates 3

GAD 1 OCD 1 Sleep medication 1

OoCD 1

Social phobia 1

Epilepsy 1

PD-NOS 1

Note. GAD: generalized anxiety disorder; OCD: obsessive-compulsive disorder;
PD-NOS: personality disorder not otherwise specibPed; NDD: neurodevelop-
mental disorder; ADHD: attention dePcit/hyperactivity disorder; SSRIs: selec-
tive serotonin reuptake inhibitors.

was included, as well as neuropsychological testing with WAIS-R
(Wechsler, 1981) or WAIS-III (Wechsler, 1997), Conner's Continuous
Performance Test (CPT-Il) Conners, 2000 and/or Delis-Kaplan Ex-
ecutive Function System (D-KEFS) Delis, Kaplan, & Kramer, 2001) by a
psychologist. The participants completed standardized self-rating
guestionnaires, such as the Adult Autism Spectrum Quotient (AQ)
(Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001 ) and
Wender Utah Rating Scale (WURS) (Vard, Wender, & Reimherr, 1993),
for the assessment of autistic symptoms and childhood ADHD-symp-
toms. Further information was gathered by interviewing the partici-

pants' family members or signibcant others to obtain a complete med-
ical history of each participant. When available, additional information

was obtained from records of child and adolescent psychiatry, school
health services, and adult psychiatry. The demographic and clinical
information was obtained from the participants’ medical records and

self-reports. The participants completed a questionnaire, covering de-
mographic information and current stressors within dilerent areas of

life activities ( Hirvikoski, Lindholm, Nordenstrom, Nordstrom, & Lajic,

2009). The two group leaders administered self-report questionnaires to
examine the feasibility and outcomes of the stress management pro-
gram. The group leaders were a clinical psychologist and Ph.D. candi-
date (J.P), with extensive experience of working with patients with

ASD, and a graduate student in clinical psychology. During the

Table 3
NeuroACT treatment modules and sessions.

completion of the self-report questionnaires, the participants were en-

couraged to ask the group leaders for help when necessary. When
completed, the questionnaires were checked whether all items were
blled in correctly to prevent any missing values.

2.5. Intervention

The manualized ACT group program named NeuroACT D stress
management for Rexibility and healttwhich was used in this study was a
modibed version of the ACT protocol previously evaluated in adoles-
cents and young adults diagnosed with ASD Pahnke et al., 2014). The
NeuroACT treatment manual can be retrieved from the website http://
www.brainproof.se or will be made available upon request by con-
tacting the Prst author. The treatment program combines a functional
contextual perspective with neuropsychology and support of executive
functions. The intervention consisted of 12 weekly 150 min' group
sessions. After each session, there were 30 min where the participants
could ask questions or get help with homework assignments. Each
session had a similar format with a short mindfulness or acceptance
exercise, followed by a review of homework assignments, introduction
of the theme of the particular session, and Pnally a review of new home-
work assignments and session evaluation. In-session activities and
homework assignments consisted of pencil-and-paper exercises using
adapted work-sheets (i.e., recording of stressful situations and avoid-
ance behaviors, values and actions work, cognitive defusion exercises,
visualized metaphors, and home-assignment sheets), alongside mind-
fulness training on a weekly basis using a compact disc (CD) with short
adapted mindfulness and acceptance exercises. Auditive instructions
and explanations were provided on the CD for how to perform the ex-
ercises, and the essentials of mindfulness and acceptance. Prior to each
exercise, a rationale for why to practice mindfulness and acceptance
was provided on the CD. The central components and processes of each
treatment session were explained using PowerPoint images. Psychoe-
ducative information sheets were given on stress, restoration, emotions,
and perception. The modibcations made from the protocol used for
adolescents and young adults with ASD were: 1) adaptation of examples
in order to be recognizable to adults, 2) claribcation of homework as-
signments and individual support on a voluntary basis from the group
leaders during 30 min after each treatment session, 3) extended psy-
choeducative material in order to help the participants obtain knowl-
edge of the treatment themes, and 4) color-coded worksheets in order to

Module 1. Stress and avoidance (Session 1D2)
sychoeducation on stress from an ACT-perspective.
ecording of stressful situations.
wvoidance trap.

Module 3. Values and committed action (Session 5PD6)

Values- and motivation work.
urpose and meaning.
ehavior goals and committed action.

Module 5. Integration of ACT (Session 9910)
sing presence, defusion, and acceptance.
anaging stress in social situations.
estorative actions.

Module 2. Perspective taking (Session 3D4)
ntroduction to mindfulness and cognitive defusion.
eing present.
erspective taking skills.

Module 4. Acceptance and compassion (Session 7D8)
cceptance and compassion skills.
cceptance of emotions and body sensations.
cceptance of sensory input.

Module 6. Consolidation of ACT (Session 11D12)
ction plan.
eview of group experiences.
lanning for the future.
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facilitate and provide more structure for the participants. The central
treatment components and aims are described in more detail in Table 3.

2.6. Measures

2.6.1. Treatment credibility

Treatment credibility was assessed using an ASD-adapted version of
the Treatment Credibility Scale (TSC) (Borkovec & Nau, 1972). The TSC
consists of Pve items scored on a scale from 1 to 10 with a higher score
indicating more credibility of the current treatment. The items were
adjusted to be relevant for autistic individuals: 1) how apprehensible
the treatment seemed to the participants; 2) how conbdent they felt
that the group would reduce their ASD-related problems; 3) how con-
bdent they would be in recommending this kind of group to a friend
with ASD; 4) how successful the participants thought that the treatment
would be for other diagnoses; and 5) how much improved they ex-
pected to become with this treatment. The TCS total score is calculated
as a mean of all items, and each item is calculated as a mean. The TCS
has demonstrated high internal consistency in a Swedish sample with
Cronbach's alpha ¢) =0.83 ( Alfonsson, Olsson, & Hursti, 2016). The
TCS was administered at the end of the treatment.

2.6.2. Intellectual ability

1Q was assessed with the WAIS-R\(Vechsler, 1981) or the WAIS-III
(Wechsler, 1997). The WAIS is the most frequently used instrument for
assessment of intellectual ability in adults (16D89 years). WAIS-R
(Wechsler, 1981) consists of six verbal and bve performance subtests.
The verbal tests are Information, Comprehension, Arithmetic, Digit
Span, Similarities, and Vocabulary. The performance tests are Picture
Arrangement, Picture Completion, Block Design, Object Assembly, and
Digit Symbol. A verbal IQ, performance IQ, and full-scale 1Q are ob-
tained. WAIS-III (Wechsler, 1997) consists of fourteen subtests and 4
secondary indexes; Verbal Comprehension (Vocabulary, Similarities,
Information, Comprehension), Perceptual Organization (Picture Com-
pletion, Block Design, Matrix Reasoning), Working Memory (Ar-
ithmetic, Digit Span, Letter-Number Sequencing), and Processing Speed
(Digit Symbol-Coding, Symbol Search). The subtests of Picture Ar-
rangement and Object Assembly are not included in the indexes. A full-
scale 1Q is obtained as well as an IQ for each index. The IQ and the
index scores have a population mean of 100 and a standard deviation of
15, and subtest results have a mean of 10 and standard deviation of
three. The WAIS has high consistency, and test-retest-reliability ranges
between 0.70 and 0.90 (Wechsler, 1981). Inter-scorer coelcients have
shown to be high (0.90) (Wechsler, 1981). The WAIS correlates highly
with the Stanford-Binet IV test (0.88) ( Wechsler, 1981).

2.6.3. Psychiatric comorbidity

Co-occurring psychiatric disorders were assessed with the Mini-
International Neuropsychiatric Interview (MINI) ( Sheehan et al., 1999.
The MINI is a structured diagnostic interview for DSM and ICD psy-
chiatric disorders. The MINI has shown moderate agreement with
clinical mood and anxiety disorders ( Verhoeven et al., 2017). For mood
disorders, the AUC (i.e., area under the ROC curve) has shown a range
between 0.55 and 0.81 (median 0.73), and for anxiety disorders, the
AUC has been ranged between 0.78 and 0.88 (median 0.83) {erhoeven
et al., 2017).

2.6.4. Perceived stress

The participants' subjective stress, was assessed using the Perceived
Stress Scale 14 items (PSS-14)qohen, Kamarck, & Mermelstein, 1983).
The PSS is a widely used instrument for measuring the degree to which
situations in one's life are appraised as stressful. The items are rated on
a bve-point Likert-type scale (0=never to 4=very often). A total
score is calculated after reversing positive items' scores and then sum-
ming up all scores. A higher score indicates greater stress. The PSS has
shown good construct validity with anxiety (r=0.68), depression
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(r=0.57), and mental or physical exhaustion (r=0.71) in a Swedish
sample (Nordin & Nordin, 2013 ). The PSS-14 has demonstrated high
internal consistency in a Swedish sample with Cronbach's
1 =0.84D0.90 ( Eklund, Backstrom, & Tuvesson, 2014).

2.6.5. Quality of life

Self-perceived quality of life was assessed using the Satisfaction
with Life Scale (SWLS) Qiener, Emmons, Larsen, & Griln, 1985 ). The
scale consists of bve items rated on a Likert-type scale 1B7, with a
higher score indicating a higher quality of life. The total score is cal-
culated as the sum of the item scores. Satisfactory convergent validity
with social support has been observed (r=0.39) for SWLS and Oslo
Social Support Scale Glaesmer, Grande, Braehler, & Roth, 201). In-
ternal consistency of the SWLS has been reported as high (Cronbach's
! =0.88) in a Swedish sample ( Hultell & Gustavsson, 2008), which is in
accordance with previous bndings from other countries (Arrindell,
Heesink, & Feij, 1999; Diener et al., 1985; Navratil & Lewis, 2006 ).

2.6.6. Depression

Depressive symptoms were assessed using the Beck Depression
Inventory-11 (BDI-II) ( Beck, Ward, Mendelson, Mock, & Erbaugh, 1961),
a 21-item self-report questionnaire designed for adolescents and adults
that measures depressive symptoms on a 0B3 scale, with a higher score
indicating more depressive symptoms. The total score is calculated as
the sum of the scores on each item. Good convergent validity has been
observed (r=0.72) for the BDI and Montgomery Asberg Depression
Rating Scale (Lahlou-Laforet, Ledru, Niarra, Consoli, & Investigators,
2015). The BDI demonstrates high internal consistency (Cronbach's
1 =0.89) in a Swedish sample (Kjaergaard, Arfwedson Wang,
Waterloo, & Jorde, 2014).

2.6.7. Anxiety

Anxiety symptoms were assessed using the Beck Anxiety Inventory
(BAI) (Beck, Epstein, Brown, & Steer, 1989, a 21-item self-report
questionnaire measuring anxiety symptoms on a 0B3 scale, where a
higher score indicates more anxiety symptoms. The total score is cal-
culated as the sum of the scores on each item. Satisfactory AUC sta-
tistics have been reported (78.5%) for the BAI (Phan et al., 2016). Both
internal consistency (Cronbach's ! =0.91) and test-retest-reliability
(r=0.84) of the BAI have been reported as high ( Vazquez Morejon,
Vazquez-Morejon Jimenez, & Zanin, 2014).

2.6.8. Functional impairment

The subjective appraisal of functional impairment as related to fa-
milial, social, and vocational aspects of life was assessed using the
Sheehan Disability Scale (SDS) $heehan, Harnett-Sheehan, & Raj,
1996). The scale is a three-item, self-rated questionnaire designed to
measure the extent to which a patient's disability due to an illness or
health problem interferes with work/school, social life/leisure activ-
ities, and family life/home responsibilities, ranging from 0 ( not at all) to
10 (extremely. Each subscale can be scored independently or combined
into a single total score, representing a global impairment rating, ran-
ging from 0O to 30, with higher scores indicative of signibcant functional
impairment. Satisfactory AUC statistics have been reported (81.4%) for
the SDS (uciano et al., 2010). The scale demonstrates high internal
consistency with Cronbach's! =0.89 ( Leon, Olfson, Portera, Farber, &
Sheehan, 1997.

2.6.9. Psychological inRexibility
Psychological inRexibility debPnes as the inability to experience

obstructive thoughts, emotions, and body sensations non-judgmentally,
and act e"ectively upon situational demands according to personally

chosen goals Hayes, Luoma, Bond, Masuda, & Lillis, 2006g). Psycho-
logical inRexibility was assessed using the Acceptance and Action
Questionnaire 7 items (AAQ-7) (Hayes, Luoma, Bond, Masuda, & Lillis,
2006b). The scale consists of 7 items, which are rated on a Likert-type
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scale from 1 to 7. A higher score indicates more psychological inf3ex-
ibility. The convergent validity (r=0.63) and internal consistency
(Cronbach's! =0.89) of the AAQ, have been reported as satisfactory
(Bond et al., 2011), and was evaluated in a Swedish sample {undgren
& Parling, 2017).

2.6.10. Cognitive fusion

Cognitive fusion refers to the inability to take perspective on one's
thoughts without letting their content guide one's actions ( Masuda,
Hayes, Sackett, & Twohig, 2004). Cognitive fusion was assessed using
the Cognitive Fusion Questionnaire 7 items (CFQ-7) (Gillanders et al.,
2014). The CFQ-7 is a 7-item Likert-type scale from 1 to 7 that measures
general cognitive fusion. Higher scores re3ect more cognitive fusion.
The discriminative validity (r=10.78) of the CFQ, concerning psy-
chological acceptance, has been observed as satisfactory in a clinical
sample (McCracken, DaSilva, Skillicorn, & Doherty, 2014). The scale
demonstrates high internal consistency with Cronbach's! =0.93 ( Ruiz,
Suarez-Falcon, Riano-Hernandez, & Gillanders, 2017.

2.7. Data analysis

Analyses were on an intention-to-treat basis. Data analyses included
the full sample of 10 patients who attended at least one treatment
session. When post-treatment data were missing, data were carried
forward from the last assessment completed. All but one participant
completed post- and follow-up assessments. Analyses were conducted
using the SPSS version 21.0 and, after controlling that the sample scores
were normally distributed, paired samples t-tests were performed to
examine whether there were any changes on the measures from pre-to
post-treatment and from pre-treatment to 3-month follow-up. E"ect
sizes were calculated using Cohen'sd (Cohen et al., 1983). Cohen'sd
e"ect sizes are commonly interpreted as 0.2 (small), 0.5 (medium), and
0.8 (large).

3. Results
3.1. Feasibility

Nine out of ten completed the treatment and among them mean
attendance was 11 sessions (SD =3, range 9D12). One of the partici-
pants dropped out after two sessions. The treatment credibility total
score was rated as high (M =7.7, SD =0.8) using the TCS ( Borkovec &
Nau, 1972). The mean score was 8.3 (SD=1.6) on item 1 (how ap-
prehensible the treatment seemed to the participants); 6.9 (SD =1.6)
on item 2 (how conbdent they felt that the group would reduce their
ASD related problems; 8.3 (SD=1.2) on item 3 (how conbdent they
would be in recommending this kind of group to a friend with ASD); 8.0
(SD=0.7) on item 4 (how successful the participants thought that the
treatment would be for other diagnoses); and 6.7 (SD =2.5) on item 5
(how much improved they expected to become with this treatment).
Overall, the participants were successful in completing homework as-
signments, as well as carrying out mindfulness and exercises at home.

3.2. Outcome measures

As shown in detail in Table 4, the results showed a statistically
signibPcant change in several measures at post-assessment as compared
to pre-assessment. The sample data met the statistical assumptions for
using paired samples t-test (Xu et al., 2017). Measures of perceived
stress (ig. 1), social impairment, psychological inBexibility, and cog-
nitive fusion signibpcantly reduced from pre- (T1) to post-treatment
(T2). At the 3-month follow-up (T3) there was a signibcant increase in
quality of life ( Fig. 1) and a signibPcant reduction in depressive symp-
toms, as compared to T1. Measures of social disability and cognitive
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fusion were still signibcantly reduced at T3 as compared to T1. The
results did not show any signibcant changes in symptoms of anxiety, or
work- and family-related impairments.

4. Discussion

The current pilot study aimed at examining the preliminary feasi-
bility and e#cacy of ACT for adults with ASD in a psychiatric out-
patient setting. Outcome measures of stress, quality of life, comorbid
symptoms such as anxiety and depression, level of functioning (social,
family and vocational), as well as ACT consistent measures of psycho-
logical in3exibility and cognitive fusion, were evaluated. The partici-
pants perceived the NeuroACT program as credible, and session com-
pletion, homework compliance, and attendance were high. Overall, the
results showed a statistically signiPcant change in several measures.
Improvements were observed for perceived stress and quality of life, as
well as for depressive symptoms, social impairment, psychological in-
Rexibility, and cognitive fusion. However, no signiPcant improvements
were found for symptoms of anxiety, or work- and family-related im-
pairments. Where signibcant changes were found, e"ect sizes ranged
from small to large. The largest e"ect size was found for perceived
stress and psychological inBexibility at post-assessment, and the quality
of life at the follow-up. Overall, the results indicated that the NeuroACT
program is a promising treatment for adults with ASD and that further
research, using a methodologically robust randomized controlled de-
sign, is warranted.

To our knowledge, this is the prst study to indicate that adults di-
agnosed with ASD could benebt from ACT. The bnding is consistent
with previous studies on mindfulness training, which suggest that such
practice improves wellbeing in adults diagnosed with ASD (Conner &
White, 2017; Kiep et al., 2015; Spek et al., 2013). ACT for autistic in-
dividuals relies heavily on mindfulness training from a functional
analytic perspective (i.e., using mindfulness skills to pursue personal
goals and values). Moreover, the NeuroACT program is structured and
adds other treatment modules of value-based work, cognitive defusion,
acceptance skills, and psychoeducation, with the overarching goal of
creating psychological Rexibility ( Villatte et al., 2016 ). Increasing
psychological Rexibility may be especially crucial in autistic in-
dividuals, since short-term reinforced behaviors and cognitive inBex-
ibility, along with experiential and social avoidance, is a common
problem (Bishop-Fitzpatrick, Mazefsky, Minshew, & Eack, 2015). In this
study, while perceived stress signibPcantly decreased immediately after
treatment, this change was no longer signibcant at the follow-up.
However, the opposite was found for quality of life, where signibcant
improvement was found at the follow-up but not directly after treat-
ment. This Pnding may indicate a broadening of the participants' be-
havioral repertoire and a decrease in social avoidance, giving rise to
increased symptoms of stressbut at the same timenhancing the parti-
cipants® sense of meaning and purpose in everyday life. In ACT, beha-
vioral problems are seen as how the individual relatesto his or her
symptoms, and not the symptoms in themselves Gaudiano, Herbert, &
Hayes, 2010). Symptoms of stress are associated with high arousal and
unpleasant a"ect, which increases the risk of emotional and behavioral
avoidance (Sheynin et al., 2017). From an ACT perspective, when pa-
tients learn to relate to symptoms of stress more Rexibly, the risk of
avoidance decreases [layes et al., 2006h).

Moreover, social functioning improved immediately after treatment
and sustained at follow-up, suggesting a reduction in social avoidance
and increased social functioning. These Pndings are consistent with
studies on ACT suggesting an Oincubation e"ect,® whereby improvement
is maintained or increased after ACT ceases Clarke, Kingston, James,
Bolderston, & Remington, 2014; Hayes et al., 2004; Lundgren, Dahl,
Melin, & Kies, 2006). Although recent data challenge the psychometric
validity of conventional measures of experiential avoidance ( Rochefort,
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Table 4
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Means and standard deviations on study measures at pre, post and follow-up (n=10). Paired samples t-tests based on intention to treat to evaluate di"erences

between assessment points, and e"ect sizes as Cohen's d.

Measure Pre treatment Post treatment 3-month follow-up
M (SD) M (SD) M (SD) t Cohen'sd
Pre-post Pre-follow-up Pre-post Pre-follow-up

PSS 35.1 (5.4) 29.0 (7.7) 31.5(8.3) 2.73* 1.20 0.92 0.51
SWLS 13.2 (5.1) 15.5 (5.7) 17.0 (4.8) #1.54 #2.79* 0.43 0.77
BDI-II 21.6 (14.3) 15.3 (10.7) 14.4 (11.6) 2.00 2.45* 0.50 0.55
BAI 24.2 (16.4) 14.5 (9.5) 18.4 (11.0) 1.56 1.14 0.72 0.42
SDS (work) 6.7 (2.8) 7.1(1.7) 6.2 (2.5) -51 .75 0.17 0.19
SDS (social) 7.6 (3.0) 6.2 (3.2) 6.8 (2.9) 2.69* 2.45* 0.45 0.27
SDS (family) 6.6 (2.0) 5.9 (2.0) 6.3 (2.1) .96 .64 0.35 0.15
AAQ-7 31.7 (8.1) 26.3 (4.2) 27.7 (6.0) 2.68* 1.50 0.84 0.56
CFQ-7 33.0 (6.1) 28.4 (7.4) 29.9 (5.3) 3.82%* 3.09* 0.68 0.54

Note. PSS = Perceived Stress Scale; SWLS = Satisfaction with Life Scale; BDI-Il = Beck Depression Inventory-Il; BAl = Beck Anxiety Inventory; SDS = Sheehan
Disability Scale; AAQ-7 = Acceptance and Action Questionnaire B 7 items; CFQ-7 = Cognitive Fusion Questionnaire b 7 items.

*p < .05.
**p < .01.

Baldwin, & Chmielewski, 2018 ), improvements in the ACT consistent
measures regarding psychological RBexibility and cognitive fusion may
further indicate that the participants' ability to cope with thoughts,
emotions, and body sensations has increased. Alternatively, to para-
phrase one of the participants: Ol didn't know | had though® In summary,
these bndings may suggest that the participants have benebted from the
NeuroACT program in line with the ACT model. However, further
studies are needed to evaluate the potential benebts of ACT for autistic
adults more fully.

Overall, the results of the current study indicate that adults diag-
nosed with ASD can benebt from a structured and modibped ACT pro-
gram. Although promising, due to the pilot open trial design the present
study has several limitations regarding the elcacy evaluation. First,
the results showed signibcantly reduced symptoms of depression but
not anxiety, although anxiety symptoms reduced with a medium e"ect
size from pre to post-assessment. With regards to symptoms of anxiety,
as with the other non-signibcant results, there may be a risk of a type-2
error because of the small sample size. Moreover, there might be a risk
of type-1 error regarding the statistically signiPcant measures.
However, since several results are pointing in the same direction, there
is a minor probability of this. Second, as no control group was used,
time or other confounding variables could explain the treatment e"ects.
Third, the outcome measures relied on self-report of the participants
and no independent and objective criteria were used, which could
imply over- or underestimation of individual progress. Fourth, the
participants included in the study all had normal to above average

Mean Parcelved Stress Scale (+4- 2 SE)

intellectual capacity, why generalization of the results to autistic adults
with lower intellectual capacity cannot be made. Fifth, no measure-
ments of autistic symptoms were performed; as such, no information
was provided on whether the NeuroACT program could be benebcial on
autistic core dilculties.

For future research, to increase the internal validity and general-
izability of the results, studies with a randomized controlled design
using blinded assessments and control of treatment adherence are
needed to further explore the potential benebts of ACT in adults diag-
nosed with ASD. Evaluation of the e"ect of potential mediators and
moderators of change is warranted, such as gender, cognitive abilities,
adherence to homework, and ACT processes on treatment outcomes.
Further, an evaluation of the potential e"ects of ACT on autistic core
dilculties would be of interest. Finally, a possible speculative corre-
lation between social and behavioral avoidance and quality of life and
depression would need to be evaluated.

In summary, the results of the current pilot study suggest that the
NeuroACT program may be a promising treatment, which is feasible
and tolerable in a psychiatric outpatient setting, and has the potential to
be e"ective for improving stress, quality of life, social functioning,
cognitive fusion, psychological inf3exibility, and symptoms of depres-
sion, in adults diagnosed with ASD.
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b)

The Satisfetion With Life Scale (+. 2 SE)

Fig. 1. The perceived stress scale (PSS) showed a signibcant reduction from pre to post intervention | =.023) but not from pre to 3-month follow-up (a). The
satisfaction with life scale (SWLS) showed a signibcant increase from pre to 3-month follow-up (p=.021) but not from pre to post (b). SE: standard error.
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Abstract

Autistic adults are at risk of stresslated psychiatric disorders and reduced quality of life due to social,
cognitive, and percepal challenges. However, mental health interventions adapted to autistic adults
are scarce. Acceptance and commitment therapy (ACT) has preliminarily indicated health benefits in
autistic adults, although not robustly evaluated. Thiitye adults (21 mage 2172 years) with autism
spectrum disorder (ASD) and normal intellectual ability (IQ M = 108.5; SD = 13.5) were randomized
to 14 weeks of adapted ACT group treatment (NeuroACT) or treatment as usual (TAU). Feasibility was
satisfying. Perceived stress damuality of life (primary outcomes), sleep quality, cognitive and
behavioral avoidance, psychological inflexibility, cognitive fusion, and autistic mannerism were
statistically significantly improved in NeuroACT compared to TAU (d = @6&7). Depressigrautistic

core challenges, and social motivation showed statistical trends (d-2.@4)7 Clinically significant
changes were in favor of NeuroACT. Betwegoup altered anxiety, sleep aspects, one quality of life
measure, functional impairment, socakareness, social cognition, communication, and executive
difficulties were statistically noesignificant. Dropout was higher in NeuroACT. NeuroACT may be a
promising treatment for autistic adults with-eristing mental health problems and reduced quafity

life. However, more extensive studies are warranted to further evaluate NeuroACT.
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Introduction

Autism spectrum disordeASD) is a neurodevelopmental conditiacharacterized byghallenges in
social interaction, repetitive and restricted behavior and interest, and sensorahgdgyposensitivity
(APA, 2013 Lai & Baron-Cohen, 2015Lord, Elsabbagh, Baird, & Veenstkéanderweele, 20)8ASD
is presentin 1-2 % of the adult populatiofidring et al., 201k Executivedifficulties (e.g.,working
memory inhibition, or planning oftenimpairs the ability to cope with daily hassles and reach-teng
goals(Bednarz, Trapani, & Kana, 2020ddin, 2021 Wallace et al., 20)6and affectimportantlife
areas such associal relationshipswork, and independent living(BishopFitzpatrick, Minshew,
Mazefsky, & Eack, 20L7Brugha et al., 2018 ai, Anagnostou, Wiznitzer, Allison, & Bare@ohen,
2020. Moreover autistic adults have higher ratesmdrceived stres@ishop Fitzpatrick et al., 2017
and reduced quality of liféPark et al., 2019 alongsidepsychiatric symptoms (e.g., depressand
anxiety)(Croen et al., 2005 problems with sleefMorgan, Nageye, Masi, & Cortese, 202@ndeven
premature mortalitySmith DaWalt, Hong, Greenberg, & Mailick, 201L.9As many as 70 % of autistic
adults experience at least one lifetime depressive episode andna®efdhe criteria foa lifetime
anxiety disordeLugnegrd, HallerbSck, & Gillberg, 20Mhh, Brewer, Young, & Flower, 2018
Accordingly, the continuous development of feasible and effetteaments that address stregslity
of life, andpsychological distress autistic adults is paramount

Manyautisticindividuals cannot tolerate or have limited effects from pharmacological treatments
intended to impact upopsychiatric symptoms(LeClerc & Easley, 2015Williams et al., 201R
Moreover,research on feasible and effective psychological interventi@addresdiealth outomes
in autistic adultss limited (Benevides et al., 2020Common gychological treatments adapted for ASD
that address mental health problearg cognitivebehavior therapy (CBT)Spain, Sin, Chalder,
Murphy, & HappZ, 2015and mindfulnessbased stress reduction (MBSRJachia, Anderson, &
Moore, 2016. Mindfulness is an emotion regulation technique defined asjudgmental and non
reactive attention tanomentarily experiences, includinghoughts, emotions, anblody sensations
(Dryden & Still, 2006 Guendelman, Medeiros, & Rampes, 20lddwig & KabatZinn, 2008. The
results are promisind;BT has indicatedimprovedanxiety, depressionand quality of life and group
delivered interventionseem to bevell-suited, supportive, and cesfficient for an ASDpopulation
(Hesselmark, Plenty, & Bejerot, 20149pain et al., 2018Neiss & Lunsky, 2010 MBSR adapted for
ASD has shown health benefits in a range of areagh aslepressiopanxiety, rumination sleeping
problems andinterpersonal sensitivifyand the effects seem to ladtleastine weeks after treatment
completion(Kiep, Spek, & Hoeben, 20156 SHN YDQ +DP 1 Y NFOrtteHimgre Conner
and White (2018haveobservedncreased emotion regulatiand impulse control in autistic adults as
a result of mindfulnespractice.Psychological treatments based on CBT and mindfulpesgiples
thus appear tchave the potential to benefit mental health in autistic adalighermore given the

heterogeneity across the autism spectrsugh as cognitive profildunctional level,or comorbidity
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new treatment models are continuously warrattembver different aspects of autism¢reasanental
healthand optimize everyday lifen autisticindividuals

Acceptance and commitment therapfC{) is a psychotherapy ntbod that combines
mindfulness procedures and behavioral change techniMikestte et al., 2015 ACT has proven
effective for reducing psychological distress in complex and persistent cogditich aghronic pain
epilepsy andpsychosigHayes, 2019Hughes, Clark, Colclough, Dale, & McMillan, 2G1Shawyer et
al., 2017. ACT may complement existing psychological treatradot mental healthproblemsin
autismby targeing pumportedunderlying mechanisms somewhat differertipn CBT andMBSR. In
ACT, psychological inflexibility means that amndividual avoids situationsthat are perceived as
stressfulor unpleasantincluding thoughts, emotions, and body sensations relatekos® situations
(Hayes & Wilson, 1994 Although sometimes helpful in the short ruepeated avoidanadten implies
missing outon important things in lifegventuallyleadng to a sense dfiopelessness and cagsor
worseling mental health problemsince atistic individualsare more exposdto stressorssuch as
sounds, social events, or new situatigdhsy run ahigherrisk of developing avoidant behavicasd
maladaptive coping strategjeshich mght cau® long-term mental healtproblems(Conner, White,
Scahill, & Mazefsky, 2020Pagni et al., 2020Pfaff & Barbas, 2010 Increasingoping skills to handle
stresful situationsmore flexibly could thusreduce avoidance arwmnefit mental health and quality of
life in autisticadults

In ACT, psychological flexibilityis the ability to do what is important to oneself while handling
mental obstacles that would otherwise be in the {i#ayes, Luoma, Bond, Masuda, & Lillis, 2006
Psychological flexibility is enhancedmainly through two procedures: (Xjaining mindfulness,
cognitive defusion, and acceptance skilsd (2)usingbehavior change techniqgu€ognitive defusion
is the ability to obsere thoughts withoutiterally believingtheir content or letting them guidme's
actiong(Gillanders et al., 20)3Acceptance itheactive and awarembracenentof thoughtsgmotions
and body sensatiomgthout attempts tavoid or counteract theraspecially when doing seould cause
psychological harnHayes, Villatte, Levin, & Hildebrandt, 20LMindfulness cognitive defusioyand
acceptance help thedividualto cope with stressful thoughts.g., 'I'mworthless, emotionge.g., fear
or sadness)and body sensatior(g.g., heart palpitationtherebypreventingavoidance Behavioal
change techniques assist thdividual in definingwhat is important to him or hée.g., social contact)
andactingaccording to tfs (e.g., texting a friend or using public transpdtiereby reachingersonally
choserbehavior goals.

Interventiondased oACT havebeenevaluatedor parentf autisticchildren(Hahs, Dixon, &
Paliliunas, 2019 Prevedini et al., 2020Whittingham et al., 2020 autistic adolescentéahnke,
Lundgren, Hursti, & Hirvikoski, 2014 and autistic adults in a nainical setting (Hutchinson,
Rehfeldt, Hertel, & Root, 20)9However, only a few studidgveevaluate ACT-based interventions
for autisticadultsin a clinical context Pahnke et al. (2019pund preliminary benefits odn ACT

protocoladapted for autistic adulis perceived stress, quality of life, and depression, alongside reduced
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psychological inflexibility and cognitive fusion. Moreovéfaisel, Stephenson, Cox, and South (2019)
showed reduced psychologl distress in autistic adulissing a cognitive defusion intervention.
However to the best of our knowledgere is no randomized controlled t(RICT) of ACT for autistic
adults. Therefore studies usingan RCT designto evaluate thdeasibility and eféctivenessof ACT

adapted t@utisticadultsare of importance

Study objectives

The currenpilot RCT study evaluatedhe feasibilityand preliminary effectivenessf an ACT group
protocol (NeuroACT) adaptedfor autistic adults in a psychiatric outpatient settingomparedto
treatment as usuél'AU). The research questions wefE) Isthe study procedure and tideurcACT
protocol feasible(i.e., treatmentcompletion treatmentcredibility, data collection and participant
recruitmen}? (2) Whatare the effects oNeurcACT on perceivedstressand quality of life (primary
outcomes)compared to TAG 3) Whatare the effects oNeurcdACT on psychiatric symptoms (i.e.,
depression, anxiety, and slga@pblem3 and functional impairmerisecondary outcomespmpared to
TAU? (4) What are the effects of NeuroA@NH ACT-related variables (i.e., psychological inflexibility,
cognitive fusionandcognitive andehavioral avoidangé¢secondary outcomespmpared to TAB(5)
How doesNeuroACT affectautistic core challengesuch asocial cognition, communicatigautistic
mannerism(i.e., repeated and restricted behavioasd executivelifficulti es (secondary outcomes)

compared to TAQ

Methods

Design
The studydesign was a randomized twgooup controlledpilot trial with repeated measuresaluating
the feasibilityand preliminary effectivenes®f NeuroACT compared to TAlbr autisticadults. The
pilot study design motivated the inclusion of several outcoreasureso cover different aspesof
potential treatment benefigad to follow a broad spectrum of symptoms, correlates, and consequences
of autism Assessments were conducted atipeatment (T1), podreatment (T2), and six months after
treatment completion (T3Rower calculatiomvasbased oran open triabilot studyon ACT for autistic
adults(Pahnke et al., 20} @ising the results of the Satisfaction with Life Scale (SWC#ner, 198%
(M = 13.2, SD = 5.1 fopre-treatmentand M = 17.0, SD = 4.8 fguosttreatment 0.05 significance
level, and .8 statistical powerYhe calculatiorindicaedthe needor 30 participants in each treatment
group (a total of 60 participants) to reduce the risk of Tymer@r. However, die to organizational
changes within the psychiatric clinic, the study was prematurely aborted reaching a total of 39
participans.

Randomization was conducted blegise (Schochet, Pashley, Miratrix, & Kautz, 2024nd

performed 1:1 using folded pieces of paper reading either 'treatment’ or 'cdat@t n acontainer,
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mixed, and drawrTwentyparticipants were randomizadthe first block(fall 2011) and 19 participants

were randomized in the second block (fall 2012). aRgsessment (T2) was conducted within one week
after treatment completion drfollow-up assessment (T3) was performed six months after the post
assessmenfAs shown in Figure 1, fifpwo adults were screened for the study, 13 were not found

eligible, and 39 (75 %) were included in the study.

Assessed for eligibility (n=52)

Excluded (n=13)

Not meeting inclusion criteria (n=8)
— | Meeting exclusion criteria (n=5): substance abuse
(n=2), PTSD (n=1), schizoid personality disorder
A4 (n=1), self-harm (n=1)

v

Randomized (n=39)

v

Allocated to NeuroACT (n=20) Allocated to TAU (n=19)

Received allocated treatment (n=17) Received allocated intervention (n=19)

qut to post-measurements (n=4) Lost to post-measurements (n=1)

Discontinued treatment (n=3) Did not fill out the post-measurement (n=1)

Did not fill out the post-measurement (n=1) Did not fill out the follow up-measurement (n=1)

Did not fill out the follow up-measurement (n=1)

v v

Analyzed (n=16) Analyzed (n=18)
Excluded from analysis (no post-measurements, n=1) Excluded from analysis (no post-measurements, n=1)

Figure 1. Flowchart of procedure and participants.

Ethics

The trial was approved by theegional ethis committeeof Stockhdm, Sweden(2015100531) and

followed the Declaration of HelsinkjAMA, 2013). All participantswere given verbal and written
information aboutthe study procedureandthat they couldvithdraw study participatioat any time

without further explanation.

Participants

Participants were recruited theNeuropsychiatric Unit Karolinska clinic specialized in assessing and
treating neurodevelopmental disorders in aduitdividualsthat met the diagnostic criteria &SD
wereinvited to participatelnclusion criteria were(a) a diagnosis of DSANV Asperger syndrome.€.,
equivalent toASD without specified intellectual disabilityr language impairment in the fifth edition

of theDSM) (APA, 2013 as the primary neurodevelopmental diagnd&is;18 yearsof ageor older,
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(c) if on any psychoactive drug treatment (fBidHD or other diagnoses)datment should have been
stable(atleastfor three monthg and(d) scoringmore tharonestandard deviation under the population
mean orthe Quality of Life Inventory(QOLI) (Frisch, 1994, that is, QOLI < 1.84pr more tharone
standard deviation over the population meathaPerceived Stress ScqleSS (Cohen, Kamarck, &
Mermelstein, 1988 that is, PSS > 24xclusion criteria were: (a) ongoing substance abuset(ises
months); (b) diagnosed intellectual disability (intelligence quati€hk 70); (c) organic brain injury;
(d) suicidality; and (eyevereclinically unstable psychosocial circumstancesa@morbidpsychiatric
disorders(e.g.,being homelessr severe degssion, psychosis, or bipolar disorder not under stable
pharmacological treatméntAn explicit studyobjectivewas to include a representative selection of
psychiatric patients withASD. Hence,comorbid neurodevelopmental disordefs.g., ADHD or
Tourette'disordej were not excludedarticipants included were 21 men and 18 wo@4sv2 year}
with a mean age of 39 years (SD = 12). AT group consisted d0 participants {0 males)and the
TAU group contained9participants (11 males).

Assessment

The diagnostic assessment followed local clinical guidelines and was based on multiple sources of
information. First, a clinical interview was performed by a psychiatrist followed by neuropeyictad

testing by a psychologist (e.g., WARS or WAISII) (Wechsler, 1981 1997, frequently
complemented by Conners' Continuous Performance Test-lERPTonners, 2000or DelisKaplan
Executive Function System {REFS) (Delis, 200). Second, assessing autistic and ADHD symptoms
included standardized setiting questionnaires (e.g., Adult Autism Spectrum Quotient, AQ; Wender
Utah Rating Scale, WUR®aronCohen, Wheelwright, Skinner, Martin, & Clubley, 200/ard,
Wender, & Reimherr, 1993 Third, family members or significant others were interviewed for a
complete medical history, and information was obtained from child and adolescent psychiatry, school
health services, and adult psychiatry. Fourth, demogragptu clinical data were obtained from medical
records and a setkeport questionnaire covering different clinical aspdetgvikoski, Lindholm,
NordenstrSm, NordstrSm, & Lajic, 2009Finally, feasibility and outcome sakport questionnaires

were administered by clinical psychologists to evaluate the treatment.

Treatment

The manualizedreatmeni{NeuroACT xstress management fidexibility and health was a modified

version of the protocol evaluateddntisticadults within a psychiatric outpatiesgtting(Pahnke et al.,

2019. The NeuroACT treatment manual can be retrieved by contactirgpthespondinguthor.The
treatment program consists of training in ACT processes combined with psychoeducation on stress,
emotions, and perception as wellthe support of executive difficultiefRrimary treatment objectives

were to(1) Facilitateparticipantsmotivation tobehavior change and (gin participantsskills to cope
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with daily hassles and stresssituationgo reduce behavioral avoidandehe treatment consisted of 14
weekly 150minutesgroup sessionsvith 8-10 participantsled by two clinicalpsychologistswith
experience®f ACT and autisnfthe first and fourth authors of this articl&fter each session, 30 mites
were addedor questions oassistanc&ith homeworkassignments. Each session had a similar format
with a short mindfulness orceeptance exercise, followed by a reviewhofmeworkassignmentsan
introduction of the theme of the particular session, and firalfgview of newhomeworkassignments
and session evaluation.-gession activities antdbmeworkassignments consisted pénciltandpaper
exercises using adapted worksheets (i.e., recording stressful situations and avoidance bhetiagors
and actions workcognitive defusion exercisgsndvisualized metaphorsh addition, mindfulnesand
acceptancavere practicel at homefive times per weekising prerecorded adaptealidio exercises
Beforeeach exercise, a rationale for why to practice mindfuloessceptance was provide@entral
components and processes of each treatment session were explainedidasitigy presentationsgn
addition, psychoeducatial information sheets werprovided such asabout stress emotions or
perception.Comparedto the protocol used ifPahnke et al. (2019modificationsconsisted oftwo
additional sessiongo enhance problemsolving and everydagtructure skills Central treatment

components and aims are described in Table 1.

Table 1. NeuroACT treatment modules and sessions.

Module 1. Stress and avoidance (Sessior2} Module 2. Perspectivetaking (Session 34)
X  Psychoeducation on stress from/@T perspective. X Introduction to mindfulness and cognitive defusion.
x  Recording of stressful situations. X  Being present.
X Avoidance trap. x  Perspectiveaakingskills.

Module 3.Values and committed action (Session-6) Module 4. Acceptance and compassion (Sessio8yY
x  Values and motivation work. X  Acceptance and compassion skills.
X  Purpose and meaning. x  Acceptance of emotions and body sensations
X  Behavior goals and committed action. X  Acceptance of sensory input.

Module 5. Integration of ACT (Session 910) Module 6. Support of executive function (Session 112)
X  Using presence, defusion, and acceptance. X  Problemsolving
X  Managing stress in social situations. X  Structure management.
X  Restorative actions. x  Application of ACT techniques.

Module 7. Consolidation of ACT (Session 1314)
X Action plan.
X  Review ofgroup experiences.

X Planning for the future.

ACT = acceptance and commitment therapy
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The TAU group received ordinary care, such as communication training, psychoeducational programs,
or psychotherapy, as part of their standard disability service or outpatient psycaisdand obtained

the NeuroACT treatment with a oiyear delay.

Measures

Assessment measures

Intellectual ability

Intellectual ability (IQwas assessed usittte WAISR (Wechsler, 198)lor the WAISIII (Wechsler,
1997. WAIS consists of verbal and performance subtesisre averballQ, a performancdQ, anda
full-scalelQ are obtainedlQ andindexscorespopulation meais 100with astandard deviation of 15
WAIS' testretestreliability ranges between .70 and, thterscorer coefficients are high£ .90), and
WAIS' full-scalelQ correlates highly with the StanfeRinet IV test ¢ =.88) (Wechsler, 19811

Psychiatricdiagnoses

Comorbidpsychiatric disorders were assesasigthe Mini-International Neuropsychiatric Interview
(MINI) (Sheehan etl., 1998, a structured diagnostic interview foSM andICD psychiatric disorders.
MINI has showmoderate concurrent validity with mood and anxiety disorfiézshoeven et al., 2017
with AUC (i.e., area under the receiver operating charactegstiee) ranging between .55 and .81
(median .73) for mood disorders and between .78 and .88 (median .83) for anxiety d{sdersven

et al., 201Y.

Feasibility measures
Overall feasibility was calculated as a percentage of (1) Treatment compl&jioMe@asurement
fulfillment at T1, T2, and T3;3) Dropout rates between the NeuroACT group and the TAU group post
randomization(4) Treatment credibilityand &) Any adverse events reported iparticipantsmedical
recordsaccording to the CONSORT statement for randomized trials of nonpharmacologic treatments
(Boutron, Altman, Moher, Schulz, & Ravaud, 2017

Treatment credibility was assessed using an A8Bpted version of the Treatment Credibility
Scale (TG) (Borkovec & Nau, 1972 TCS consists of five items scored on a scale from 1 to 10, with
a higher score indicating more credibility of the current treatment. In addition, items were adjusted to
be relevant for autistic individualgl) how apprehensible the treatment seemedet@anticipants(2)
how confident they felt that the group would reduce their A8Bted problemg3) how confident they
would be in recommending this kind of group to a friend with A@IDhow successful the participants

thought that the treatment wadube for other diagnoses, a(®) how much improved they expected to
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become with this treatmenthe TCS total score is calculated as a mean of all itdrhs. TCS has
demonstratedgood internal consistency in & sample consisting ofstress and anxiety patients
(Cronbach's. = .83) (Alfonsson, Olsson, & Hursti, 20)&nd satisfyinginternal consistencin the

current sampl¢Cronbach's. = .92).

Primary autcome measures

Sress

Perceivedstress was assessed using the Perceived Stress Scale 14 iterhd)(@s8en et al., 1983
a l4item five-point Likert scale (O = never to 4 = very often), with higher scoigisatingmorestress.
A total score is calculated after reversing positteens'scores and then summing up all scofidse
PSS has shown good criterion validity witheaty (r = .68), depression € .57) and mental or physical
exhaustionr(= .71), andgoodinternal consistencin a Swedishsample (Cronbach's= .84)(Eklund,
BSckstrsm, & Tuvesson, 2014: Nordin & Nordin, 2013he PSS showed satisfying internal

consistencyn the present sampléCronbach's. = .77).

Quiality of life

Perceived quality of life was assessed using the Satisfaction with Life Scale ($WN83r, 198%and

the Quality of Life Inventory (QOLIXFrisch, Cornell, Villanueva, & Retzlaff, 1992The SWLS

consists of five items rated on a Likéype scale 47, with a higher score indicating higheradjty of

life. A total score is calculated as the sum of the item scores. Satisfactory convergent vada9)(

(Glaesmer, Grande, Braehler, & Roth, 2DT1QG JRRG LQWHUQDO FRQVLVWHQF\ &U
SWLS in aSwedishclinical samplehave beerobserved(Hultell & Gustavsson, 2008 The QOLI
assesses6llife areas, presenting a weighted score that considers each domain's importance and
satsfaction. The QOLI has shovaatisfyingtoJRRG LQWHUQDO FRQVLVWB)@T\ &URQE
testretest reliability (Frisch et al., 1992). The SWLS showed satisfying internal consistency (Cronbach's

. =.74) and the QOLI demonstrated good internaisisiency in the current sample (Cronbachs

.88).

Secondarputcome measures

Depression

Perceiveddepressive symptoms were assessed using the Beck Depression Inligi@Diyll) (Beck,
Ward, Mendelson, Mock, & Erbaugh, 196& 2%item selfreport fourpoint Likert scale, with higher
scores indicating more depressive symptohtstal score is calculated as the sum of the scores on each
item. Good convergent validityr & .72) (Lahlou-Laforet, Ledru, Niarra, & Consoli, 203%nd internal

consistency €ronbach's. = .89) wasobserved in &wedishclinical sample(Kj%rgaard, Arfwedson
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Wang, Waterlo, & Jorde, 201% The BDI showed satisfying internal consistencythiecurrent sample
(Cronbach's. = .93).

Anxiety

Perceivedanxiety symptoms were assessed using the Beck Anxiety Inventory (Batk, Epstein,
Brown, & Steer, 1988a 2titem selfreport fourpoint Likert scale, wittahigher score indicating more
anxiety symptomsA totalscore is calculated as the sum of the scores on eaclsiatisfactorynternal
consistency (Cronbach's= .91) andgoodtestretestreliability (r = .84)have beemeported(Vizquez
Morej—n, Zanin, & Bellido, 20L4ArheBAI showed satisfying internal consistencyttiecurrent sample
(Cronbach's. = .95).

Sleepproblems

Perceivedsleep problems were assessed using the Karolinska Sleep Questida@@iréKecklund &
ke rstedt, 199% a sixpoint Likert scale, with higher scores indicating more difficultleSQ covers
four indiced(i.e.,sleep qualityawakening difficultiesbreathingoroblems andfatigue during daytimg
which are recommended to use instead of gbale'stotal score(Nordin & Nordin, 2013. The
instrumentas showmgood criterion validity, internal coisency, and satisfactory construct validity in
SwedishsamplegNordin & Nordin, 2013 Westerlund, Brandt, Harlid, *kerstedt, & Trolle garros,
2014. In addition, the KSQ demonstrated satisfying internal consistencyh@presentsample
(Cronbach's. = .91).

Functional impairment

Perceivedfunctional impairment (familial, social, and vocational) was assessed using the Sheehan
Disability Scale §DS (Sheehan, Harnegheehan, & Raj, 1996a threeitem scale ranging from O to

10, with a higher score indicating more functional impairmélitie SDS has shown satisfactory AUC
statistics 81) (Luciano et al., 2010and good internal consistencgrbnbach's. = .89 (Leon et al.,

1997. In addition, goodnternal consistencyf the SDSwvas observed in the present sanfleonbach's
.=.79).

Psychological inflexibility

Perceivedpsychological inflexibility was assessed using the Acceptance and Action Questionnaire
(AAQ-7) (Bond et al., 201)1 a #item Likert scale (1 to 7), with a higher score indicating more
psychological inflexibility. AAQwas evaluated in &&wedishsample showing good concurrent and
FRQYHUJHQW YDOLGLW\ DQG JRRG LQWHU Q DeBestrEQiNyL(Y ™ HQF\
.80) (Lundgren & Parling, 2017). In addition, the AAQ showed satisfying internal consistency in the

present sample (Cronbach's .92).

&L
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Cognitive fusion

Perceivedcognitive fusion was assessed using the Cognitive Fusion Questionnaire/(GEilanders

et al., 2013 a #item Likert scale (1 to 7), with a higher score reflecting more cognitive fusion.
Discriminative validity of the CFQ against psychological acceptance has been observed as satisfactory
(r = -.78) in a clinical samplgMcCracken, DaSilva, Skillicorn, & Doherty, 2014The CFQ
demonstrated satisfying internal consistency in a clinical sample (Cronhaeh%3) (Ruiz, Suarez

Falcon, RianeHernandez, & Gillanders, 201Znd in the current sample (Cronbachts.93).

Cognitive and behaeral avoidance

Perceivedcognitive and behavioral avoidance was assessed using the CoBeitigeioral Avoidance
Scale (CBAS)(Ottenbreit & Dobson, 2004 a 3kitem 5point Likert scale, with a higher score
indicating more cognitive and behavioral avoidaridee CBAShasdemonstrate satisfactory internal
FRQVLVWHQF\ &URQ Bdp8E Borwergent and dxQifinative validity, anchdnth test

retest reliability, in psychiatric samples (Barajas, Garra, & Ros, 2017; Ottenbreit & Dobson, 2004). In
the present sample, the CBAS showed good internal consistency (Cronbac8%).

Autisticcorechallenges

Perceivedautistic core challengeswere assessed using the Social Responsiveness &R&)
(Constantino, 2002a 65item fourpoint Likert scalegesulting in a total score and five subscale scores
(Social motivation Social cognition Social awarenessSocial communication and Autistic
mannerisru Social motivation assess#ise degreeof motivationto participate in sociaghterpersonal
behavior Social cognition measuréseability to understand socialformation, whilesocial awareness
implies noticingsocial cues. Social communication referthi ability to demonstrate expressive social
communicationFinally, autisticmannerisnrefers to cognitiveand behaviorahflexibility (Booker &
Starling, 201). The SRSshowedgood concurrent, predictive, convergent, and discriminative validity
with a sensitivity of .85 and a specificity of .83 for ASD, ar@ranbach'slpha of .89n different ASD
populationgBolte, 2012 Chan, Smith, Hong, Greenberg, & Mailick, 20Ffazier et al., 2004 The

SRSshowed satisfactory internal consistency in the currenpkg@ronbach's. = .91).

Executivdifficulties

Perceivedexecutivedifficulties were assessed using the Dysexecutive Questionnaire {BEX4 20
item 5point Likert scale, witla highe score indicatingnoreexecutivedifficulties (Wilson, Alderman,
Burgess, Emlie, & Evans, 1996 The DEX-S shoved satisfyinginternal consistencydronbach's. =
.91) for neurologically impaired patier{Bennett, Ong, & Ponsford, 2008haw, Oei, & Sawang, 2015

andgood internal consistendy the current sampl@Cronbach's. = .84).
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Statisticalanalyses

Data were analyzed using the statistical softwas®SSversion Z.0. Demographic data and
background variables were analyzed usimdgpendent-tess for continuous variables and esguare
tessfor categoical variables An exploratory analysis was performed to asfiesaormal distibution
and potential outliers, indicating norlita for all measuresxcept the BD the BAI, the KSQ -
Breathing Index, and thKSQ z*Fatigue IndexOutcome measuresere analyzed usingwo-tailed
mixed-designrepeatedmeasureanalyses of variance (lNOVA). Group (NeuroACTTAU) wasthe
betweersubjects factor andime (T1, T2, and T3) the within-subjectsfactor. Calculations of the
outcome measures were performedt@atmentompletes. Contrast analyses were performed from
pre (T1)- to post(T2)-intervention and from posto sixmonth followup (T3). KruskalWallis and
Wilcoxon Signeerank testswere used fomortnormal distributed sample§he interpretations of
Cronbach's alpha were VDWLYINLQJIRRG*DQG VDWLVI\LQJ ZKHUH D W
high alphavalue may indicate insufficient reliatiyf (Taber, 2018 Effect sizes werealculatedby
converting Rsquared effect size t6ohen'sd, interpretedusing theguidelines proposed bgohen
(1988) 0.2 = small effect size, 0.5 = moderate effect size, and 0.8 = large effeetlpize levels were
setap ” IRU VWDWLVWLPEDO VIR ID \VAD Etatisigl (e bdd weiatiddeds
to reduceType-2 error due tadhesmall ample size.

Clinically significant change(Evans, Margison, & Barkham, 1998acobson & Truax, 199bf
the primary outcome measungsrecalcuated using noral populationrdataof the PSSM = 24.8, SD
= 11.7) (Eklund, BSckstrdm, & Tuvesson, 2Qkhd theSWLS (M = 24.1, SD =6.9) (Pavot & Diener,
2008 along withclinical data from thegpresent sampldn the PSSa cutoff score below 31.36 for the
NeuroACT group and below 30.35 for the TAU group was interpreted as a clinically significant
recovery. A change score below two standiediations (NeuroACT = 15.0; TAU = 15.4) of the group
mean (NeuroACT = 35.8; TAU = 34.2) was interpreted as a clinically significant improvement, and
within two standard deviations from the group mean was interpreted as unimproved. For the SWLS, a
cut-off score above 1Bfor the NeuroACT group and above 184 the TAU group was interpreted as
a clinically significant recovery. A change score exceeding two standard deviations (NeuroACT = 10.2;
TAU = 9.8) of the group mean (NeuroACT = 14.3; TAU = 14.4) wasrpreted as a clinically
significant improvement, and within two standard deviations from the group was interpreted as

unimproved.
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Results
Participant characteristics
A slight mgority of participantswere male(54 %). Most had comorbid disordes (56 %) (e.g.,
ADHD/ADD, depression or dysthymig and usedpharmacological treatment (726) (e.g.,
antihistaminessleep medicatigrantidepressant®r methylphenidate The mearoverallIQ score was
108.5 (SD= 13.5). The NeuroACTgroup had ahQ scoreof 107.0 (SD= 13.8) and theTAU group's
IQ scorewas 109.6 (SD= 13.9) The distributionof participantcharacteristic{e.g., age sex 1Q,
psychiatriccomorbidity, medication andoccupation)s shown in Table 2.

Table 2.Participantcharacteristics.

Characteristics NeuroACT fi=20) TAU (n=19) Total (N = 39)
n n n

Gender, male 10 11 21

Age (years) M  (SD M  (SD M (SD
38.4 (10.0) 39.8 (14.4) 39.1 (12.2)

Psychiatric comorbidity

ADHD/ADD 9 6 15
Depression, depressive episode NOS, dysthymia 4 5 9
Anxiety disorders 5 0 5
Other comorbidities (e.g., dyslexia; bipolarity) 5 3 8
Any psychiatric comorbidity 11 11 22
Medication
Antihistamines 2 7 9
Sleep medication 4 5 9
Antidepressants 5 8 13
Methylphenidate 5 7 12
Other medication 6 11 17
Any medication 13 16 29
Education
University/highereducation 7 3 10
High school 9 12 21
Elementary school 3 3 6
Other 1 1 2
Occupation
Company owner/employee/student/parental leave 7 5 12
Parttime employee/temporary position 2 3 5
Pensioner 0 1 1
Unemployed 2 4 6
Temporary disability pension/early retirement benefit 5 3 8
Other 4 3 7

ACT = acceptance and commitment therapy; TAU = treatment as usual; ADHD = atefiicihhyperactivity disorder;
ADD = attentiondeficit disorder; NOS = not otherwise specified

Feasibility

Results showedjood overallfeasibility: 39 out of 52 assessed participants ¥@)5were considered
candidatesand invitedto participate in the studyAll 39 invited participantschoseto participate
Seventeeput of 20participant{85 %) completed thieeatmentThirty-four out d 39 (87 %) completed
all assessmentt T1, T2, and T.3Dropout rates werslightly higher inthe NeuroACTgroup (20 %)
compared tahe TAU group(5 %) postrandomization, andcho adverse events were repottdavo
participants were included that had a lower scorea(RI23, respectivelyon the PSS than the inclusion

cutoff (PSS > 24put instead met inclusion criteria on QOEive participants were included that had
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a higher score (1.9-2.9) in the QOLI than the inclusion cut-off (QOLI < 1.84) but instead met inclusion
criteria on PSS.

Treatment credibility (max score = 10) was rated as high (M = 7.3, SD = 2.5) using the TCS
(Borkovec & Nau, 1972). The mean score of the TCS was 7.6 (SD = 2.5) on item 1 (how apprehensible
the treatment seemed to the participants); 6.3 (SD = 3.2) on item 2 (how confident they felt that the
group would reduce their ASD related problems; 7.9 (SD = 3.2) on item 3 (how confident they would
be in recommending this kind of group to a friend with ASD); 8.0 (SD =2.7) on item 4 (how successful
the participants thought that the treatment would be for other diagnoses); and 6.4 (SD = 3.1) on item 5

(how much improved they expected to become with this treatment).

Primary autcome

Stress andyjuality of life. As presented in detail in Table 3, the results of the rmANOVA showed a
statistically significant interaction effect in favor of the NeuroACT group compared to the TAU group
on perceived stress (PSS), with a moderate effect size. Contrast analyses showed a statistically
significant reduction in perceived stress from T1 to T2 but not from T2 to T3. The results showed a
statistically significant interaction effect, with moderate effect size, in favor of the NeuroACT group
compared to TAU on one quality of life measure (SWLS), but not the second quality of life instrument
(QOLI). Contrast analyses showed a group-by-time statistical trend in improved quality of life (SWLS)
from T1 to T2 and from T2 to T3 in the NeuroACT group compared to the TAU group. No group-by-

time statistical trend was observed in the QOLI.

Secondary outcorse

Psychiatric symptomand functiomal impairment As shown in Table 3, sleep quality (KSQ-S) was
statistically significantly improved from T1 to T2, with a moderate effect size, and a statistical trend
was found for improved overall sleep quality in the treatment group compared to the TAU group.
Kruskal-Wallis tests showed a group-by-time statistical trend for reduced depressive symptoms (BDI)
from T1 to T2 in the treatment group compared to the TAU group ( R 1, n-=32 = 3.61, p=.057). No
statistically significant change or statistical trend was observed between the two groups in anxiety (BAI),
breathing problems (KSQ-Breathing Index), fatigue during daytime (KSQ-Fatigue Index), or awakening
difficulties (KSQ-A). Wilcoxon Signed-rank tests analyzing the two groups, respectively, showed
statistically significantly reduced depressive symptoms from T1 to T2, in the treatment group (Z (1, n-=
16) = -2.82, p=.005) but not the TAU group (Z u,n=16 = -1.31, p=.191). No significant change was
found in depressive symptoms from T2 to T3, in neither the treatment group (Z g,n=16) = -.53, p=.593)
nor the TAU group (Z (1,n=16)=-1.05, p=.295). A statistical trend for reduced anxiety was found from
T1 to T2, in both the treatment group (Z (,n=16) = -1.82, p = .068) and the TAU group (Z ,n=16) = -

1.79, p = .073). There was no significant change in anxiety symptoms from T2 to T3, in neither the
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treatment group (&.n=16=-.59,p = .556) nor the TAU group (4.~n=16=-.93,p = .355). The results
showed no statistically significant interaction effect or statistical trend on the measure of functional

impairment (SDS).

Table 3.Means, standard deviatiorsatistical significanceand effect sizebetween group®r stressquality
of life, sleepproblems and functional impairmeratt pre, postand6-monthfollow-up.

n Pre Post 6-mo Groupby-time interaction Prepost Post6-mo
effect ithin-subjecty

Measure NeuroACT = 16 M M M ANOVA d d d
TAU = 18 (SD)  (SD) (SD)
PSS NeuroACT 35.8 24.9 22.6 F (2, 64) =4.60 .76* 1.02* .40

(75) (8.4)  (8.1)

TAU 342 323 288
77 86 (81

SWLS NeuroACT 143 187 203 F(2,64)=385 .77 69 7L
(61 (59 (56

TAU 144 154 16.4
(49 2 (67

QoLl NeuroACT 70 1.67 1.41 F(2,64)=135 .41 50 26
(16) (14 (1.7)

TAU -21 12 44
@5 @9 @9

KSQ-s NeuroACT 108 7.7 6.9 F(2,64)=312 .63 78" 11
(66) (6.6) (5.1)

TAU 92 98 75
65) (55 (5.0

KSQ-A NeuroACT 7.8 7.4 5.7 F (2, 64) = .57 .26 .19 .37
(4.4) (4.5) (5.1)

TAU 73 78 6.7
(46) (45 (@38

SDS NeuroACT 176 146 151 F(2,64)=147 .43 59 .09
61 49 (73

TAU 194 197 19.1
(65 (54 (59

Note.PSS = Perceived Stress Sca@#yLS = Satisfaction with Life Scale; QOLI = Quality of Life InventoBDI-1l = Beck Depression
Inventoryll; KSQ-S = Karolinska Sleep Questionnai#Sleep quality Index; KS@\ = Karolinska Sleep QuestionnaieeAwakening Index;
SDS = Sheehan DisabilitySDOH (IIHFW VL]H P HIOO2Asmal; &5 Lnfoldria@ J0/8 = large).

* p<.05. ** p<.01. nonsignificanttrend

Psychological inflexibility, cognitive fusion, and cognitive and behavioral avoid&scshown in Tabld,
statistically significant interaction effects were found in measures of psychological inflexibility (AAQ),
cognitive fusion (CFQ), and cognitive ahdhavioral avoidance (CBASVith moderate to large effect sizes,
in the NeuroACT group compared the TAU groQgntrast analyses showed that significant improvements
occurred from T1 to T2 in all measures and that a statistical trend was obsempsgiiotogical

inflexibility from T2 to T3.
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Table 4. Means, standard deviatiorsgatistical significanceand effect sizebetween groupir ACT-related measures
at pre, post, and-gonth followup.

n Pre Post 6-mo Grouphby-time interaction Prepost Post6-mo
effect (within-subjects)
Measure NeuroACT =16 M M M ANOVA d d d
TAU = 18 (SD) (SD) (SD)
AAQ NeuroACT 30.4 23.9 21.6 F(2,64)=3.91 .70* 79 .61

(11.0)  (9.4)  (9.1)

TAU 304 298 287
95 (99 (83

CFQ NeuroACT 335 250 24.3 F(2,64) =532  .82% 1.07* 35
(11.4) (9.4)  (8.0)

TAU 31.0 316 28.7
92 (99 (39

CBAS NeuroACT 821  67.0 653 F(2 64)=6.44 .90 1.24% 41
(@11 (196) (22.1)

TAU 807 8.5 807
(15.4) (18.0) (16.0)

Note.AAQ = Acceptance and Action Questionnait€ items; CFQ = Cognitive Fusion Questionnait@ items; CBAS = The Cognitive
%HKDYLRUDO $YRLGDQFH 6FDOH (d(®{Z=/¢medlL; DH PrivbBevaxetd-BG 1&gek RKHQ TV

* p<.05. ** p<.01. non-significanttrend

Autistic core challenge#\s shown in Table 5, statistically significant interaction effects or trends were
found in measures of overall autistic core challenges (SRS total smatis)ic mannerisfiSRSAM),

and social motivation (SRBI) at postassessments (T2, T3) compared 1oWith moderate effect sizes,

in the NeuroACTgroup compared to the TAU group. However, no statistically significant interaction
effects or statistical trends were found for social awareness-fR$ocial cognition (SRSC),
communication (SRE), or executive difficulties (DEX). Where statistically significant changes or
statistical trends were found, contrast analyses showed the improveéoreaasr from T1 to T2, except

in overall autistic core challenges (SRS total score)aaridtic mannerislfiSRSAM) where changes
occurred from T2 to T3 and social motivation (SRpwhere changes were equally distributed between
T1 and T2 compared to T2 and T3.
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Table 5.Means, standard deviatiorstatistical significanceand effect sizeketween group®r autistic core challenges
and executiveifficulties at pre, post, and-Bonth follow-up.

n Pre Post 6-mo Grouphby-time interaction Prepost Post6-mo
effect (within-subjects)

Measure NeuroACT =16 M M M ANOVA d d d
TAU =18 (SD) (SD) (SD)
SRS NeuroACT 89.5 80.4 70.0 F (2,64)=2.55 57 .43 .62

(28.1) (22.7) (28.7)

TAU 886 861 835
(20.0) (15.7) (16.7)

SRSAM NeuroACT 158 121 106 F(2,64)=393 .70 64 75
74 G0 (60

TAU 15.6 14.8 15.1
62) (600 (52

SRSM NeuroACT 179 148 125 F(2,64)=292 .61 61 60
(6.0) (47  (6.6)

TAU 178 175 164
(54) (43) (3.8)

SRSA NeuroACT 101 99 8.9 F(264)=.14 .13 01 16
B39 (32 (3.0

TAU 9.6 9.2 8.8
@0 (BO @O

SRSSC NeuroACT 166 165 14.7 F(2,64)=.94 35 .00 46
(46) (69 (63

TAU 159 157 15.7
(42) (36 (45

SRSC NeuroACT 201 271 233 F(2,64)=127 .40 19 49
(102) (7.8)  (11.4)

TAU 207 288 276
(7o) (64  (66)

DEX NeuroACT 378 316 282 F(2,64)=204 .51 41 43
(115 (11.7) (8.6)

TAU 373 368 341
(9.9) (11.4) (8.4)

Note. SRS = Social Responsiveness Scatetal score; SR&M = Social Responsiveness Scat\utistic mannerism; SR8 = Social
Responsiveness ScateMotivation; SRSA = Social responsiveness ScatSocial Awareness; SRSC = Social Responsiveness Scale
Sccial Cognition; SRSC = Social Responsiveness Scat€ommunication; DEX = Dysexecutive Questionnairgelf report. Effect size
PHDVXUHG E\0&2RKiddD;P\6 = moderate; 0.8 = large).

* p<.05. ** p<.01. nonsignificanttrend

Clinically significant changeAs shown in Table, the clinically significant change scores differed
between theNeuroACT and the TAU groupThe NeuroACT group showed abaumtice as many
participants recovering from stress (PSS) and about three times more that had a clinically significant
improvement, compared to the TAU gro®egarding quality of life (SWLS), about three times as many
participants showed recoyewhile a clinicdly significant improvement was observetth a 4/Gratio,

in the NeuroACT group compared to the TAU grodpverselymore participants showetb clinically

significant improvement in the TAU group compared to the NeuroACT group.
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Table 6. Clinically significant change of the PSS and the SWji8nary outcomesagainstNeuroACT versus
TAU from T1to T3

Classification PSS SWLS
NeuroACT(n=16) TAU (n=18) NeuroACT(n=16) TAU (n=18)
n (%) n (%) n (%) n (%)
Recovered 8 (50 %) 5 (28 %) 6 (38 %) 2 (11 %)
Improved 6 (38 %) 2 (11 %) 4 (25 %) 0 (0 %)
Unimproved 2 (13 %) 7 (39 %) 7 (44 %) 13 (72 %)

Note.Recovered <Clinically significant change below or above cubff score; Improved €linically significant change 2 standard
deviations below or abowbegroup mean; Unimproved Failed to change 2 standard deviations from group mean

Discussion

Thecurrentrandomizecdontrolled pilotstudyevaluatedhe feasibility angbreliminaryeffectivenessf

an adaptedACT group protocol (NeuroACT) forautistic adultsin a psychiatric outpatiergetting
Results indicatedoverall good treatmentfeasibility, where the vast majority of the participants
completed thereatmentalongside high treatment credibility ratingand satisfactorymeasurement
fulfillment. Analysesof effects showed statistically significanty improved primary outcomes of
perceived stress and quality of life, with moderate effect sizes, in the NeuroACT group cotogaeed
TAU group. In the secondary outcomesleep quality, cognitive and behavioral avoidance,
psychological inflexibility, cognitive fusin, and autistic mannerism were statistically significant, and
statistical trends were found for depression, overall autistic core challengesocial motivation, with
moderate to large effect sizes, in the NeuroACT group compared to Raduced anxigtwas
observed in both group#oreover, tinically significant change were observed in favor of the
NeuroACT group compared to the TAU grotfmwever, nctatistically significant change or statistical
trends were observed between the two gronmsxiay, breathing problemdatigue during daytime
awakening difficultiesthe secondjuality of life measure functional impairment, social awarengss
social cognitioncommunicationor executive difficultiesFurther dropout rates were slightly higher in
the NeuroACT group compared to the TAU groWwhere significant changes statistical trends were
found effect sizes ranged fromoderate to largeThe largeseffect sizeswvere noticedin perceived
stress, cognitive and behavioral avoidaraoe cognitive fusiofCohen'sd = 1.021.24) Improvements
occurred fronT1 to T2 excepin overallautistic corechallengesndautistic mannerispwhere changes
occurredfrom T2 to T3, alongside quality of life and social motivationvhere changes were egiyal
distributedbetweenTl and TZompared td2 and T3Overall, the resultsuggesthat NeuroACT is a

promising treatment for autistic adults and that further larger evaluations asaterr
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To our knowledge, this is the filRICT to stipulatethat autistic adultaith mental health problems
and reduced quality of lifeould benefit from ACTThe mprovemergin severalbutcomesre in line
with research on CBT and mindfulnepgactice for autistic adults suggestingthat psychological
treatmentgouldpositively influence mental healtind increase quality of lif@eck et al., 220, Cachia
et al., 2016 Weston, Hodgekins, & Langdon, 201&CT for autistic individuals is mainly based on
mindfulness training from a functional analytic perspective (i.e., using mindfulness skillermome
obstacles angursue personally chosemlues andyoals) NeuroACT usestechniguesand treatment
contentsudh asmotivation acceptance, cognitive defusion, and psychoeducation, with the overarching
goal of creating psychological flexibilittHayes, 202 Enhancing psychological flexibility may be
especially importanin autistic individualssince insufficient emotion regulation skills alongside
maladaptive behavioral avoidan@e common problem that affect mental healtimegatively
(Mazefsky, 201k ACT skills help motivateparticipantsto overcomeobstructive thoughts, difficult
emotions and a lack of values clarityn this study, thdncreased quality of life alongsideduced
perceived stresslepressionand cognitive and behavioral avoidanogy thusindicatea broadening

R1 WKH S D bahavibrieSdntQrgnh§incinga sense ofmeaning in everyday life.

The overall significant interaction effeat the SWLS but not the QOLboth measuring quality
of life, may be associated with the ma¥arablesubareasof the QOLI, such as economic status,
neighborhood welbeing, and familyrelated concernhe SWLS is a measum@ subjective quality of
life and sense dadverallwell-being,potentiallyrefleding a more general sense of meaning and purpose
compared to th QOLI Replication studies andgonged followup might further evaluate the eventual
effectsof usingthese instrumenis autistic adults

The improved keepquality suggestshatthe NeurdCT treatmenimayhave beneficial effects on
sleepproblemsin autistic adultsReduced sleep quality is common in both autistic children and adults
and linked to mentaiealthproblemsand everthe severity of autistic core challeng€armassi et al.,
2019 D'azzRomitn, Zhang, Delorme, Beggiato, & Cortese, 2048rgan et al., 2020 The improved
sleep quality found in the present studgyreflectthe general problem with multiple testing, increasing
the riskof Type terror. Howeverthe sleep questionnaires used in the present study represent different
aspects of sleep problems, which may not be fully correlated and stimuntefore be analyzed
separately. Furthermora]though not evaluated iautistic individuals ACT has been indicated to
improve sleep quality and insomnia iclinical samplegSalari et al., 2020 Seep problems may
exacerbate as an indilal tries to control intrusive thoughts and negative emationsontrastACT
teachesemotion regulationskills to let go of difficult thoughts and emotions thus decreasing
unnecessary effort and tensidvioreover ACT may increase motivation toprove sleep quality by
attracting the individual tproblematidhoughtpatterns andnhelpfulsleep environmeni{Zakiei et al.,
2021).

While no significant change were observedin social cognition, social awarenessr

communicationimprovementsverefoundin autistic mannerisrand social motivatiorT his resulimay
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align with theNeuroACT program'soverarching treatment goaf making sociadifficulties lessof an
obstacle foibeing active in social relationshipsithout trainingthe social skillsin themselvesSocial
skills trainingis often crucial in developng specific social behavior@hoque Olsson et al., 2017
However,data from this studguggesthat trainingskills to handleobstructive thoughts and feaw
social situations mawlso be important. Therefore,future stulies may further evaluate these two
treatment pproachessocial skillstraining training skills to handle thoughts and emotions, or a
combination of both.

Although promisingthecurrentstudy has limitations. Firshsmall sample sizeeducestatistical
powerandincreagsthe risk of type Z&rror. Secondthere might be a risk of typeetror regarding the
statistically significant efficacy measurgslue to the vast number of measures includéalvever,
several charggsin the outcome measuralgnwith previous researckuggestinghat the resultdo not
depend jusbn chanceThird, the outcome measures relied on participantre@brt and no objective
or independent criteria @ve used increasing the risk afver orunderestimating individual progress.
Forth the study was conducted within a psychiatric outpatient ckoithe generalizability outside of
this settingmay bdimited. Fifth, the participants included in the study all laaérageor aboveaverage
intellectual capacityso generalization of the results to autistic adults with lower intellectual capacity

cannot be made.

Concluding remarks

Overall, the preserstudy results indicate that the NeuroA@bgram may be a feasible and beneficial
treatment option foautistic adults withcomorbidperceived stress, depressisymptomspoor sleep
quality, and reduced quality of lifedzor future research, to increase thtegrity of the resultslarge
scale studies with blinded assessmentsntrol of treatment adheren@nd group aspects of the
intervention alongsidegualitative feedback from participargee needed to further explore the potential
benefits ofNeurcACT in autistic adultsin addition, evaluationf the effect of potential mediatoasnd
moderators of changsuch as sexognitiveprofile, psychological flexibility behavioral avoidancer

adherence tbomeworkassignmentds warranted.
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Abstract

Psychological inflexibility and cognitive fusion ameeasured by Acceptance and Action Questionnaire
(AAQ) and Cognitive Fusion Questionnaire (CFQ), although not psychometrically evaluated in autistic
individuals. Construct validity and reliability were assessed in 54 adult§A3fkars) with autism
spectrun disorder (ASD), using explorative factor analysis and Pearson's correlation coefficient. Both
instruments showed o#factor solution, explaining 64% of AAQ variance (Cronbach=s.92) and

67% of CFQ variance (Cronbach'ss .93). AAQ and CFQ correlated significantly with measures of
psychiatric symptoms, quality of life, and autistic traits. AAQ and CFQ are preliminarily valid and
reliable measures of psychological inflexibility and cognitive fusion in autistic adulte kdensive

studies are needed to further evaluate these instruments in autistic adults.
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Introduction

In contemporary psychologypsychological inflexibility (PI) and cognitive fusiofCF) are
psychological construcssociated witlsuppressinghoughts and emotiortsypothesizedo maintain
emotional distress and psychiatric symptoms, such as depression and(&axistino, Vasco, Farinha
Fernandes, & Delgado, 2021; Meyer et al., 2019; Peltz, Rogge, Bodenlos, Kingery, & Pigeon, 2020)
Theseconstructs are generally measured usingitti@gon andAcceptanc&uestionnaire (AAQ)Bond

et al., 2011pnd theCognitive FusionQuestionnaire (CFQ)Gillanders et al., 2013)vhich haveshown

good psychometric properties in the general population and clinical samples (Faulkner et al., 2021,
Gillanders et al., 2013; Ong, Lee, Levin, & Twohig, 201nreover,Pl and CF appear to be more
present in autistic adults thamthe normal populatigrandaccordingly essential treatment evaluation
targetsusing the AAQ and the CF(Maisel, Stephenson, Cox, & South, 2019; Pahnke et al., 2019)
However, thescalespsychometric properties hanot been evaluated autistic individualsHence the
present study aimeid preliminarily assesshe psychometric properties of the AAQ and the CFQ in
autistic adults.

Autism spectrum disorde ASD) is a heurodevelopmental conditipresent imat least 1.7% of
adults(Idring et al., 2015) ASD is characterized by challenges in social interaction, repetitive and
restricted behavior and interests, and sensory hymer hyposensitivitfAPA, 2013; Lai, Lombardo,

& Baron-Cohen, 2014) Executive dysfunction in ASD, such astention shifting (i.e., cognitive
inflexibility) and awareness aine'smind (.e., metacognition) impairs the ability to cope with daily
hassles and reach lotgrm goalgUddin, 2021; Wallace et al., 2016Yloreover, ASD is associated
with perceived streq8ishopFitzpatrick, Minshew, Mazefsky, & Eack, 2017; Hirvikoski & Blomqvist,
2015) reduced quality of lifg¢BishopFitzpatrick, Mazefsky, & Eack, 2018; Park et al., 2Qk8)d
psychiatriccomorbidity, with depression and anxiety being most comr{idah, Brewer, Young, &
Flower, 2018) Psychological angharmacological treatmengmhancevell-beingand reducelistress
in autistic individualgLai, Anagnostou, Wiznitzer, Allisor& Baron-Cohen, 2020)However,many
rating scalesused for treatment evaluation are not validateautistic individuals(Howlin, 2021)
Therefore therels a need to develop and investigattingscalespsychometric propertige draw valid
conclusions regarding outcome effects and tlwwgeeffects occurln the present study, twsiandard
instruments to assess treatment outcomes and psychological processes thwsreevaluated
psychometrically irautistic adults.

Common gychological treatmenti®r comorbid psychiatric symptomadaptedfor ASD are
cognitivebehavior therapy (CBT(Spain, Sin, Chalder, Murphy, & HappZ, 201f)ndfulnessbased
stress reduction (MBSRTachia, Anderson, & Moore, 201 @ndacceptance ahcommitment therapy
(ACT) (Pahnke et al., 2019; Pahnke, Lundgren, Hursti, & Hirvikoski, 20h4hese modelgxternal
and internal factors contribute to psychological distf{Assaz, Roche, &nter, & Oshiro, 2018; Tarbox,

Szabo, & Aclan, 2020)External factorgeferto environmental cues, such as social expectations or
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exteroceptivestressors (e.g., noise or sméB)shopFitzpatrick et al., 2017; Mart'nez et al., 2020; Proff,
Williams, Quadt,& Garfinkel, 2021) Internal factorsapply tocognitive and interoceptive elements,
such as thoughts, memories, emotions, and body si(Bathnarz, Trapani, & Kana020; DuBois,
Ameis, Lai, Casanova, & Desarkar, 2016; Huggins, Donnan, Cameron, & Williams, 2020)

Pl can bedefined as avoidg events perceived as threateningstressful, along with thoughts,
emotions and body sensations related to those eyamidering the individudtom living a meaningful
life (Hayes, Luoma, Bond, Masuda, & Lillis, 2008utistic individuals aranore exposed to stressors
due to social challenges, cognitive inflexibilignd sensory ovesensitivity, thus increasing the risk of
avoidant behaviofMaisel et al., 2019; NoelLytle, Cascio, & Wallace, 2018; Pfaff & Barbas, 2019)
addition, avoidantoehavior often serves the functionf diminishing disomfort (Skinner, 1963)
Paradoxicallyhowever, avoithg maycausdong-termdistressandevenworsen autistic core challenges
(Ozsivadjian et al., 2021)Moreover, suppresing thoughts and emotionsor avoiding stressful
situationsmaybemore hinderingor autistic individualghan theactualautistic core challengg€ai,
5LFKGDOH 'LVVDQD\DNH 7UROORU 8OMDUHYLQ

CF constitutes an essential partRIf Still, it addsthe specific feature ahoughtsuppression
rather thartrying to avoidemotions or body sensatio(igillatte et al., 2016)A standardiefinition of
CFis theinability to observe thoughts without necessarily believing their content or letting them guide
one'sactions(Gillanders et al., 2013)CF appears to be more extensive in ABanin the general
population(Maisel et al., 2019and hypehetically related tdhe sparse seldwareness and theory of
mind in ASD(Williams, 2010) Thoughts or mental rules (e.fm odd or'I'm autistig so Ican'tcontact
other peopl® are hypothesized tbe associated with loself-confidenceandbehavioral avoidancia
autistic individualgCooper, Smith, & Russell, 2017)

Furthermoreresearch indicasthat practicing psychological flexibility and cognitive defusion
(i.e., techniquespposed td’l andCF) may improvePl andCF in autistic adult{Maisel et al., 2019;
Pahnke et al., 2019)t is thus paramountto investigate theconstruct validity andeliability of
instruments measurirgy andCFin individualswith ASD. However the questionnaires used to measure
these processes, the AAQ and CFQ, have not been psychometrically evaluated iHehE®the

current studyaimedto assesthe psychometric properties of the AAQ and CFQ@uitisticadults.

Research aimand questions

The current study evaluated the psychometric properties of the AAQ and the CFQ in adults diagnosed
with ASD. The evaluation targeted tlirestruments'component structure, internal consistency, and
constructvalidity. The research questions were: (1) What is the component structure of the AAQ and
the CFQ?, (2) What is the internal consistency of the AAQtae€CFQ?, and (3) What is the cangct

validity (convergent and divergerdj the AAQ andhe CFQ?
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Methods

Design
The current study wascrosssectionaevaluaton ofthe psychometrical properties of AAQ and CFQ
in adults with ASD.

Ethics

Theanalysiswas performedising data frontwo other studieapproved by the ethical review board of
Stockholm, Sweden(2010112231 and 2015100531). The current andprevious studiesvere
performedfollowing the Declaration of HelsinKAMA, 2013).

Participantsand study procedure

Fifty-four Swedish adults diagnosed with ASEre recruitedn a psychiatric outpatient settimag part

of two other studie@Pahnke et al., 2019; Pahnke et al., submitted manusdripg)twostudiesused a
similar procedure. Bta collection was conducted in 20sample 1) and 2012012 (sample 2)The
diagnostic evaluation followed local clinical guidelines and included a clinical interview by a
psychiatrist and neuropsychological testing with WARSWechsler, 1981pr WAIS-IIl (Wechsler,
1997) Conner'sContinuous Performance Test (CRY(Conners, 2000andor Delis-Kaplan Executive
Function System (EKXEFS) (Delis, 2001)by a psychologist. The participants completed standardized
selfrating questionnaires, such as the Adult Autism Spectrum Quotient (B@onCohen,
Wheelwright, Skinner, Martin, & Clubley, 200Bnd Wender Utah Rating Scale (WUR&Yard,
Wender, & Reimherr, 1993p assessutistic symptoms and childhood ADHEmptoms.Family
members or significant othewgere interviewedo obtain a complete medical hisg. Informationwas
obtained from child and adolescent psychiatry, school health sergdcesjult psychiatrywhen
available Demographic and clinical information was obtained frompghgicipantsmedical records
selfreports anda questionnaire, ceving demographiclata (Hirvikoski, Lindholm, NordenstrSm,
Nordstrsm, & Lajic, 2009)

In the previous studiesapicipants were included if they fulfilled the inclusion and exclusion
criteria. Inclusion criteria weg: (a) a diagnosis of DSW Asperger syndrome (i.e., equivalent to ASD
without specified intellectual disability and language impairment in the fifth edition of the DSM),
2013} (b) 18 years of age or older; and (c) if on any psychoactive drug treatmentoeAQHD),
treatment should have been stdbleat least three months. Exclusion criteria were: (a) substance abuse
(during thelast three months); (b) intellectual disiii (intelligence quotient, 1Q < 70); (c) organic
brain injury;and(d) suicidality Additionally, in the present studparticipants were allegeable if they
had completed all measurememRarticipants included we28 men and26 women @1-72 years) with

a mean age af2years (SD =13). Demographic sample characteristics are presenf€dblel.
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Table 1
Demographic and clinical characteristics of participants.
Characteristics Sample 1 Sample 2 Sample total
(n=9) (n=45) (n=54)
M (SD) M (SD) M (SD)
Age (years) 49 (13) 40 (12) 42 (13)
n (%) n (%) n (%)
Gender, male 5 (57) 23 (51) 28 (52)
Education
University/higher education 3(33) 13 (29) 16 (30)
High school 5 (56) 24 (53) 29 (64)
Elementary school 1(11) 6 (13) 7(13)
Other 0 (0) 2(4) 2 (<1)
Occupation
Company owner/employee/student/parental leav 1 (11) 15 (33) 16(30)
Parttime employee/temporary position 1(11) 5(12) 6 (11)
Pensioner 1(11) 1(2) 2 (<1)
Unemployed 0 (0) 7 (16) 7 (13)
Temporary disability pension/early retirement 4 (44) 9 (20) 13 (24)
Other 2 (22) 8 (18) 10 (19)
Psychiatric comorbidity
ADHD/ADD 4 (44) 16 (36) 20 (37)
Depression, depressive episode NOS, dysthymi: 5 (56) 10 (22) 15 (28)
Anxiety disorders 4(44) 6 (13) 10 (19)
Othercomorbidities(e.qg., dyslexia; bipolarity) 3 (33) 12 (27) 15 (28)
Any psychiatriccomorbidity 9 (100) 26 (58) 35 (65)
Medication
Methylphenidate 4 (44) 13 (29) 17 (31)
Antidepressants 2 (22) 14 (31) 16 (30)
Sleepmedication 1(11) 10 (22) 11 (20)
Antihistamines 0(0) 10 (22) 10 (19)
Other medication (e.g., argpileptics) 3(33) 17 (38) 20 (37)
Any medication 7 (78) 32 (71) 39 (72)

Note.ADHD = attentiondeficit hyperactivity disorder; ADD = attentiedeficit disorder; NOS = not otherwise specified

Measures

The rating instruments used in the current studygnadiouslybeen psychometrically evaluated in the
general population and clinical samples, in English and soi@e@dish To ensure the integrity of the
Swedishtranslations, the instruments were ba@nslated into Englisheviewedby an independent
researcherin addition, themeasuresvere selected to capture convergent and divergent aspects of

construct validity.

Psychological inflexibility

The Acceptance and Action Questionnaire (AA@ond et al., 2011)s a *item Likert scale (1 to 7)

assessin|, with higher scores indicating moR. The AAQ has been evaluated irfSavedishnormal
SRSXODWLRQ VKRZLQJ JRRG FRQFXUUHQW DQG FRQYHUJHQW YDC
and testetest reliability (r = .80) (Lundgren & Parling, 201 Qonfirmatory factor analyses have

suggested that the AAQ involves a single fa¢Bond et al., 2011)
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Cognitive fusion

The Cognitive FusionQuestionnaire (CFY)Gillanders et al., 2013js a 7item Likert scale (1 to 7)
assessingcF, with higher scores indicating mof&- The CFQ has shown satisfyimgnvergent and
divergentvalidity with measures of mental health, social functioning, vitality, psychological acceptance,
and good internal consisicy(Cronbach's. lclipidal samplgMcCracken, DaSilva, Skillicorn,

& Doherty, 2014).

Cognitive and behavioral avoidance

The Cognitive Behavioral Avoidance Scale (CBA8Dttenbreit & Dobson2004)is a 3titem 5-point
Likert scale assessing agnitive and behavioral avoidanc&ith higher scores indicating more
avoidance. The CBAS has demonstrated good convergewtiverdentvalidity, testretest reliability
and satisfyingnternalconsistency{Cronbach's.  95) in psychiatric sample@Barajas, Garra& Ros,
2017; Ottenbreit & Dobson, 2004 addition, theCBAS showedsatisfyinginternal consistency in the
current sampléCronbach's.

Selfperceived stress

The Perceive®tressScale 14 items (PSSLohen, Kamarck, & Mermelstein, 1988)a 14item five-
point Likert scale measuring seierceived stress, with higher scores indicating more stress. A total
score is calculated &ft reversing positividem scoresThe PSShasshown goodconstructvalidity with
anxiety ¢ = .68), depressiorr € .57), and mental or physical exhaustian=(.71)in a Swedishsample
(Nordin & Nordin, 2013) Further, the PSS has demonstrageddinternalconsistency Cronbach's.

= .84) in aSwedishsamplewith stressrelated disordergEklund, BSckstrdm, & Tuvesson, 20B4)din

the current sampléCronbach's.

Depressive symptoms

The Beck Depression Inventety(BDI -Il) (Beck, Steer, & Brown, 19963 a 2titem fourpoint Likert

scale assessing subjective depressive symptoms, with higher scores indicating more dephession.
BDI has shown good convergent validityith the Montgomery Asberg Depression Rating Scale
(MADRS) (r = .72) (Lahlou-Laforet, Ledru, Niarra, & Consoli, 2015)In addition, the BDI
demonstrate good internal consistency Cronbach's. LQ D 6ZHGIKPHgaam@pP SOH
Arfwedson Wang, Waterloo, & Jorde, 20laH)dsatisfying internal consistenéy the current sample

(Cronbach's.

Anxiety symptoms
The Beck Anxiety Inventory (BAI) (Beck, Epstein, Brown, & Steer, 1988) is-#e2i fourpoint Likert

scale assessing subjective anxiety symptoms, with higher scores indicating more &hgi&@pl has

shown good teatetestreliability and satisfyinginHUQDO FRQVLVWHQF\ &URQEDFK(Y{V .
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sample (r = .84) (Vizquedorej—n, Zanin, & Bellido, 2014), and satisfying internal consistency in the
FXUUHQW VDPSOH &URQEDFK V .

Quiality of life

The Satisfaction With Life Scale (SWLSDiener, 1985)is a fiveitem severpoint Likert scale
assessingoerceivedquality of life, with higher scores indicating more quality of life. Sirsj

convergent validity with social support has been obsenved39) forthe SWLS andthe Oslo Social

Support ScaléGlaesmer, Grande, Braehler, & RpR011) Further, the SWLS has demonstrated good
LQWHUQDO FRQVLVWHQF\ &URQEDFK V . LQ D ; VDPSOH +XO
VDPSOH &URQEDFK V .

Autistic core challenges

The Social Responsiveness Scale (S@®nstantino, 2002 a 65item fourpoint Likert measuring

autistic core challenges, with higher scores indicatingenamitistic symptomsThe scale results in a

total score and five subscale scores (Social motivation; Social cognition; Social awareness; Social
communication; Autistic mannerignThe SRShasshown good concurrent, predictive, convergent, and
discriminative validity with a sensitivity of .85 and a specificity of .83 for A@olte, 2012; Chan,

Smith, Hong, Greenberg, & Mk, 2017). In addition, thecurrent sample showeghtisfyinginternal
consistency{Cronbach's.

Statistical analyss

Data analysis was performed using SPSS version Ratd. werdnitially screenedor missing values
and outliers, and normality was assessed in skewness and kivsisvalue imputation was used to
deal with missingtems Exploratoryfactor analysisusing maximum likelihood akefactor extraction
methodand mrallel analysigo decide upon the number of factors for each seaee performed to
analyze the component structure of the AAQ and the Cr@bach'salpha was used to assess internal
consistencyThe interpretations dfronbach'alpha were. « satisfying . JRRG «DQG
.90 =satisfying where a too low or higalpha valuenay indicatdnsufficientreliability (Taber,2018)
Pearson'sorrelation coefficientvasused to investigate thestrumentstonstruct validity, divided into
convergent and divergent validitin the case ofnonnormal distributions Spearman’sorrelation
coefficient was performed. The CFQ and AAQ consist of 7 items, making the totéddNaf but an
adequate number of participants for psychometric evaluatidostello & Osborne, 2005; Mundfrom,
Shaw, & Ke, 2005)According toCostello and Osborne (2008 small sample can be acceptablen
instrument showrobustdata (i.e.uniformly high communalities withowtrossloadingsandonefactor
solution). Theconstructvalidity of the AAQand the CFQvas evaluatetly correlatingthe scaleswith

one anothermnd with other measures, that ke PSS(Cohen et al., 1983%he BDI (Beck, Ward,
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Mendelson, Mock, & Erbaugh, 1961the BAI (Beck, Epstein, Brown, & Steer, 1988he SWLS
(Diener, 1985)the CBAS(Ottenbreit & Dobson, 2004and the SR$Constantino, 2002)

Results

As presenteih Table 1, theoverallhomogeneity between the two samples was satisfactory. However,
sample Ishoweda slightly higher agenaverage and more psychiatciemorbidity, whereas sample 2
had a higher education lev8lkewness and kurtosis AAQs and CFQ#emsand total scores, and all
otherinstrumentstotal scoreswere acceptablgskewness =-0.01-1.26;kurtosis = +0.01-1.64)(Field,
2009) Parallelanalysis indicated a offactor solution for AAQ and CFQ, respectivels shown in
Table 2, he onefactor solution of the AAQ explained 64 % of the total variaaeelCronbach'slpha

was .92 with a mean of 29.2680= 11.09). Factor loadindgsased on maximum likelihood varied from
.68 to .88 for the AAQ.

Table 2
Factor loadings of the AAQ from maximum likelihood extraction, total scale mean, standard deviation, and
Cronbach'alpha (= 54).

AAQ ltems Factor Loadings
1. My painful experiences and memories make it difficult for me to live a life that

| would vale. a7
2.I'm afraid of my feelings. .86
3. I worry about not being able to control my worries and feelings. .87
4. My painful memories prevent me from having a fulfilling life. .79
5. Emotions cause problems in my life. 72
6. It seems likenost people are handling their lives better than | am. .68
7. Worries get in the way of my success .88
Percent explained variance 64
Scale mean 29.26
Scale SD 11.09
Cronbach's. for scale .92

Note.AAQ = Acceptance and Action Questionnait@ items

As presentedn Table 3,the onefactor solutionof the CFQexplained 67 % of the total varian@nd
Cronbach'salpha was .93with a mean of 31.00S0 = 10.34). fctor loadings based on maximum
likelihood varied from .74 to .87 for the CFQ.
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Table 3
Factor loadingsf the CFQfrom maximum likelihoodextraction mean, standard deviation, abtbnbach'slpha
(n=54)

CFQltems Factor Loadings
1. My thoughts cause me distress or emotional pain .86
2. | get so caught up in my thoughts that | am unable to do the thindsrbst want to do .74
3. | overanalyze situations to the point wheit&s unhelpful to me .75
4. | struggle with mythoughts .86
5. | get upset with myself for having certain thoughts .82
6. | tend to get very entangled in my thoughts .87
7.1t's such a struggle to let go of upsetting thoughts even when | know that

letting go would be helpful .84
Percent explained variance 67
Scale mean 31.00
ScaleSD 10.34
Cronbach's. for scale .93

CFQ =CF Questionnairet7 items

As shown in Table 4statistically significant and high positive correlations between the AAQland

CFQ, and most other measures, were found. As expected, the AAQ and the CFQ correlated positively
with perceived stress (PSS), depression (BDI), anxiety (BAI), and overall autistic chal{&Rf&)s
providing supporfor convergent validity. Moreover, aagistically significant negative correlation was
observed between the AAQ attte CFQ, respectivelyand the Satisfaction With Life Scale (SWLS),
indicating supportor divergent validity Correlations between the AAQ and the CF€spectivelyand

the So@l Responsiveness ScatSocial Awareness subscale (SRBwere nonrsignificant indicating

no relationshippetweenPl andCF and social awareness.

Table 4

Correlations between AAQ and CFQ, and other measures
Measure N AAQ CFQ
AAQ 54 B3*
CFQ 54 .63**
PSS 54 59** .60**
BDI 54 73 54**
BAI 54 59** AT
SWLS 54 -.63** -.54**
CBAS 45 .62** .38**
SRS 45 .60** 54**
SRSAM 45 63** B1**
SRSM 45 .69** 54**
SRSA 45 .04 .09
SRSSC 45 .66** .62**
SRSC 45 57 53**

Note.AAQ = Acceptance and Action Questionnaité items; CFQ =€F Questionnairet? items;PSS = Perceived Stress Scale; BDI
= Beck Depression Inventoty; BAl = Beck Anxiety Inventoryll; CBAS = The CognitiveBehavioral Avoidance ScalSWLS =
SatisfactionWith Life Scale SRS = Social Responsiveness Scatetal score; SR&M = Social Responsiveness Scatéutistic
mannerism; SR$/ = Social Responsiveness Scat®lotivation; SRSA = Social responsiveness Scat&ocial Awareness; SRS
SC = Social Responsiveness Scafocial Cognition; SRE = Social Responsiveness Scaléommunication

*p<.05. % p<.0L.
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Discussion

The present studgvaluatedhe psychometric properties of tvirstrumentsmeasuring?l (AAQ) and
CF (CFQ) in adults with ASD. Thénstrumentsinternal consistency was satisfory, and parallel
analysisindicated a ondactor solution for both scaleSubsequent factor analyss&sowedacceptable
factor loadingdor all items.In addition,supportfor convergentvalidity was provided in terms o
positive correlation betweeRl and CF and measures of psychiatric symptoms and overall autistic
challengesOn the other hand, suppddr divergent validity was observed @negative correlation
betweerPl andCF and quality of life.

Based on the data presented in this study, our findingportthe usage of theriginal measures
of Pl and CF in autistic adults, that jsthe AAQ andthe CFQ. The instruments appeato be
psychometricallyreliable generalPl and CF measuredn autistic adultsHowever limitations in item
sensitivity, divergent validity, and measurement invariance across samples have beef©ngied
Pierce, Woods, Twohig, & Levin, 2018; Tyndall et al., 2019; Wolgast, 2@ 4¢view byOng,Lee,
Levin, and Twohig (2019roposes advantagesaufntexispecificmeasures (i.e., adapted to a specific
problem or population), such as sensitivity to populasipacific difficulties measurement specificity,
and better prediction of treatment ocotees.Therefore Snce contextual insensitivit{i.e., impaired
ability to use contextual cues in semsaking) is reasonablywell-documentedVermeulen, 2015;
Westby, 2017)it may beessentialto adoptthese measure® ASD-specific areasFurthermorea
comparison analysis (e.g., using qualitative interviews alongsiddq@syatrics evaluations) between
general and contesdgpecific versions of the AAQ and the CFQ in autistic individuals would potentially
give different results. Adapting the scales into A§icific areas of concern may thus further improve
thescalespsychanetric properties.

The presenstudy'sresultsshoweda strong association betwe&handdepression in autistic
adults suggesting that Pl changes predict changes in depressive symptowsver,it has been
questionedf AAQ discriminatesbetweenprocess and outcom&hawla & Ostafin, 2007; Wolgast,
2014)and whether it measures overall negative affect rather thgkiléh, 2021; Rochefort, Baldwin,

& Chmielewski, 2018)The weakerassociatiobetweerthe CFQandother measuremay indicate that
the CFQimbricatesto a lesser degree witlverallnegative affecthanthe AAQ.

Thenontsignificant and sparsmrrelation betweeRl andCFand social awarenefSonstantino,
2002)maysuggest that social awareness does not merely réfkeability to defuseone’sthoughts (as
in cognitive defusion) or act in line withne'svalues (as in psychological flexibilityNo previous
studieshaveexplicitly relatel social awareness @l andCF. However, he presenistudy'sresults are
consistentvith our researcton acceptance and commitment therapy for autistic advtisre training
psychological flexibility and cognitive defusiakills did not improve social awarenebat mental

health and qualitpf life (Pahnke et al., submitted manuscript)
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To the best of thauthorsknowledgethisstudy isthe firstto evaluatéhepsychometrigroperties
of the AAQ and the CF@ autisticadults.Although promising, e study'slimitations includea small
sample sizgincreasing the risk of erroneous findingadrequiringmore caution when interpreting the
results However according taCostello and Osborne (200 e currentstudy'ssubjectto item ratio of
about 81 falls within an appropriate range. Furthesre all scale items of both scales were normally
distributed and highly correlated to eastale'sconstruct.Another general limitation iself-report
assessmenimplicating a risk of information biggarimarily since there are no previous evaluations of
the AAQ and the CFQ in autistic individualBurthermore, to ensure the integrity of the results,
sensitivity analyseé.e., how changes in methods, models, or values afieatesultsvould provide
more detailed information on the robustness offtator analysisised in the present studyinally,
more extensive studies usiegnfirmatory factor analysis, item response analysis,ASI0 adaped

instrumentsnayfurtherenhancehevalidity and reliabilityof the AAQ and the CFQ in autistic adults

Concluding remarks

Thisinitial psychometric evaluation of the AAQ and the CFQ in adults with ASD foursgicales to
have a robudictorstructure and internal consistency and an ovezalonablyolid construct validity
against relevant psychiatriquality of life, and atismrelatedinstrumentsTherefore the results from

this study suggesthatthe AAQ and CFQrevalid and reliabléo usewhen working withautisticaduls.
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