: = £} Routledge

-1 Taylor &Francis Group

Journal of

Clinical Child & Journal of Clinical Child & Adolescent Psychology

Adolescent Psychology

Voksme 52, Namber 6

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/hcap20

Reward Sensitivity Predicts the Response to
Cognitive Behavioral Therapy for Children with
Autism and Anxiety

Matthew J. Hollocks, Jeffrey J. Wood, Eric A. Storch, An-Chuen Cho, Connor M.
Kerns & Philip C. Kendall

To cite this article: Matthew J. Hollocks, Jeffrey J. Wood, Eric A. Storch, An-Chuen Cho, Connor
M. Kerns & Philip C. Kendall (2023) Reward Sensitivity Predicts the Response to Cognitive
Behavioral Therapy for Children with Autism and Anxiety, Journal of Clinical Child & Adolescent
Psychology, 52:6, 811-818, DOI: 10.1080/15374416.2022.2025596

To link to this article: https://doi.org/10.1080/15374416.2022.2025596

© 2022 The Author(s). Published with
license by Taylor & Francis Group, LLC.

@ Published online: 24 Jan 2022.

N
CJ/ Submit your article to this journal &

||I| Article views: 4068

A
& View related articles &'

@ View Crossmark data (&

CrossMark

@ Citing articles: 2 View citing articles &'

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=hcap20


https://www.tandfonline.com/action/journalInformation?journalCode=hcap20
https://www.tandfonline.com/journals/hcap20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/15374416.2022.2025596
https://doi.org/10.1080/15374416.2022.2025596
https://www.tandfonline.com/action/authorSubmission?journalCode=hcap20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=hcap20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/15374416.2022.2025596?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/15374416.2022.2025596?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/15374416.2022.2025596&domain=pdf&date_stamp=24 Jan 2022
http://crossmark.crossref.org/dialog/?doi=10.1080/15374416.2022.2025596&domain=pdf&date_stamp=24 Jan 2022
https://www.tandfonline.com/doi/citedby/10.1080/15374416.2022.2025596?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/15374416.2022.2025596?src=pdf

JOURNAL OF CLINICAL CHILD & ADOLESCENT PSYCHOLOGY ]
2023, VOL. 52, NO. 6, 811-818 E RoutIedge
https://doi.org/10.1080/15374416.2022.2025596 ] Taylor & Francis Group

THERAPEUTIC PREDICTORS, PROCESS, AND COST-EFFECTIVENESS @ OPEN ACCESS | ) checktor “pda‘es‘

Reward Sensitivity Predicts the Response to Cognitive Behavioral Therapy for
Children with Autism and Anxiety

Matthew J. Hollocks®®, Jeffrey J. Wood<4, Eric A. Storche, An-Chuen Cho¢, Connor M. Kernsf, and Philip C. Kendall®

aDepartment of Child & Adolescent Psychiatry, Institute of Psychiatry, Psychology & Neuroscience, King's College London; "Service for Complex
Autism and Associated Neurodevelopmental Disorders, South London and Maudsley NHS Foundation Trust; “Department of Education,
University of California, Los Angeles; “Department of Psychiatry, University of California, Los Angeles; °Department of Psychiatry & Behavioral
Sciences, Baylor College of Medicine; ‘Department of Psychology, University of British Columbia; 9Department of Psychology, Temple
University

ABSTRACT

Objective: Cognitive-behavioral therapy (CBT) is an effective treatment for anxiety in youth with
autism spectrum disorder (ASD). However, research has yet to examine what cognitive character-
istics may influence treatment response. The current study investigated decision-making ability and
social cognition as potential (a) predictors of differential treatment response to two versions of CBT
and (b) moderators of the effect of treatment condition.

Method: The study included 148 children (mean age = 9.8 years) with interfering anxiety and
a diagnosis of ASD who were enrolled in a randomized clinical trial comparing two versions of CBT
for anxiety (standard and adapted for ASD). Participants completed pretreatment measures of
decision-making ability (adapted lowa Gambling Task) and social cognition (Strange Stories) and
analyses tested whether task performance predicted treatment response across and between
(moderation) treatment conditions.

Results: Our findings indicate that decision-making ability moderated treatment outcomes in
youth with ASD and anxiety, with a better decision-making performance being associated with
higher post-treatment anxiety scores for those who received standard, not adapted, CBT.
Conclusions: Children with ASD and anxiety who are more sensitive to reward contingencies and
reinforcement may benefit more from adapted CBT approaches that work more explicitly with
reward.

Autism spectrum disorder (ASD) is a heterogeneous
condition, with individual variability in core symptoms
(i.e., social communication difficulties and restricted
interests and repetitive behaviors) and cognitive func-
tioning, including both the degree of intellectual ability
and in specific domains such as executive functioning
and social cognition (Charman et al., 2011). Anxiety is
common in children with ASD, with 20-40% of young
people meeting criteria for at least one anxiety disorder
(Lai et al,, 2019). The high degree of individual varia-
bility in cognitive functioning in ASD adds to the com-
plexity of developing psychological treatments for
anxiety that are effective across this complex population.

Evidence indicates that several versions of cognitive-
behavioral therapy (CBT) can be effective for anxiety in
young people with ASD. The benefits are most clear when
the intervention is adapted to account for the specific
differences in cognitive functioning associated with ASD
(Wood et al., 2020). Given the high prevalence of anxiety in
ASD and the impact additional mental health difficulties

have on outcomes and quality of life (Van Steensel et al,,
2012), understanding how to maximize outcomes in this
population is vital. Of interest is whether specific cognitive
variables associated with ASD influence differential treat-
ment response and could therefore be targets for further
adaptions or specific treatment modules.

Of particular interest is the relationship between an
individual’s decision-making ability and their ability to
benefit from CBT. Decision-making is a complex trans-
diagnostic construct (Sonuga-Barke et al, 2016) that
requires an individual to identify, compare, and select
actions to maximize subjective future reward
(Oppenheimer & Kelso, 2015). This is relevant to CBT, as
effective treatment requires behavioral change via a process
of gradual risk taking (e.g., exposure, behavioral experi-
ments), consciously making the decisions to change
unhelpful thoughts and behaviors, for a future reward
(reduced distress). In neurotypical samples, differences in
reward sensitivity have been associated with CBT out-
comes for those with anxiety (Norris et al., 2021).
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Evidence suggests that rather than being a “cold” cognitive
process, decision-making is influenced by emotions
(Greene & Haidt, 2002), with heightened anxiety creating
reasoning biases (Raghunathan & Pham, 1999). This dis-
tinction is important when considering young people with
ASD who have both a high prevalence of comorbid anxiety
(Lai et al., 2019) and impairments in executive functioning
(Demetriou et al., 2018). Taken together, this suggests
differences in reward sensitivity may be one factor that
could influence CBT response in those with ASD.

Few studies have investigated the relationship
between decision-making and symptoms of anxiety in
ASD. South et al. (2011) found that in a group of ado-
lescents with ASD, increased anxiety was associated with
more risk-based decision-making, which was the oppo-
site of what was found in their neurotypical comparison
group. This finding was interpreted as anxiety driving
more risk-based decision behavior in ASD due to fear of
failure (South et al., 2011). In a study using the Iowa
Gambling Task (IGT), youth with ASD had an elevated
performance compared to typically developing youth
but with a decision-making style that was characterized
by a drive to avoid potential loss (South et al., 2014).
This suggests that while task performance is enhanced in
those with ASD, the real-world consequence may be
avoidance in social or other complex settings. The rela-
tionship between IGT performance and response to
CBT has yet to be investigated in ASD.

Another important domain of functioning that may
play a role in effective CBT is social cognition, here
referring to the processing of social information to effec-
tively detect and understand others’ emotions and social
intent (Henry et al., 2016). Difficulties with social cogni-
tion may negatively impact the ability to benefit from
CBT by reducing the ability to learn from new social
experiences that may occur as a part of the intervention
or even fully engaging in therapy itself. There has been
little evidence to support a direct relationship between
tests of theory of mind and anxiety symptoms in ASD
(Hollocks et al., 2014). However, there is some evidence
to suggest that thinking biases related to interpreting
ambiguous social situations as threatening may drive
symptoms of anxiety in ASD (Hollocks et al., 2016). To
date, the impact of social cognition on CBT for youth
with anxiety and ASD has not been investigated.

The present study expands previous work from the
TAASD study (Kerns et al.,, 2016; Wood et al., 2020),
a randomized controlled trial (RCT) evaluating CBT for
anxiety in children with ASD and anxiety. Young people
were randomized to either the BIACA (CBT adapted for
ASD; Wood et al., 2020) or Coping Cat (standard CBT;
Kendall & Hedtke, 2006a, 2006b), with results indicating
that both led to significant reductions in anxiety when

compared to treatment as usual, with BIACA having an
additional benefit. The current study investigates whether
measures of decision-making ability and/or social cogni-
tion (a) predict treatment response across both treat-
ments, or (b) moderate the effect of treatment condition.
The later analyses will address the question of which
young people with ASD are most likely to benefit from
the different versions of CBT.

Methods
Participants

This study included 148 children with ASD and anxiety
who completed an RCT of CBT for anxiety (see Wood
et al., 2020). Participants were between 7 and 13 years of
age, had a diagnosis of ASD, a full-scale IQ =70, and
a Pediatric Anxiety Rating Scale (PARS; Research Units
on Pediatric Psychopharmacology [RUPP], 2002) score
of >14, across 7-items, which is indicative of maladaptive/
interfering anxiety (Storch et al., 2012). Ethical approval
for the study was given by university-based institutional
review boards at each university (University of California,
Los Angeles general institutional review board, University
of South Florida institutional review board, and Temple
University’s Human Research Protection Program).

Procedure

Study recruitment ran from April 2014 to January 2017.
Participants were randomized to either (1) standard-of-
practice CBT (Coping Cat program; [Podell et al., 2010]),
(2) CBT adapted for ASD (Behavioral Interventions for
Anxiety in Children with Autism [BIACA] program;
[Wood et al., 2009]), or (3) treatment as usual (TaU).
Because the aim of the current analyses is to investigate
predictors/moderators of CBT response TaU participants
were not included. Cognitive measures were administered
at baseline, whilst PARS was administered at baseline, mid-,
and post-intervention. Assessments were conducted by
trained independent evaluators, masked to treatment con-
dition. The ASD diagnoses were confirmed by an indepen-
dent evaluator using the Childhood Autism Rating Scale
Second Edition-High Functioning Version and the Autism
Diagnostic Observation Schedule-2 (ADOS-2). See Wood
et al. (2020) for a full-study procedure for the RCT.

Interventions

Coping Cat

Participants received 16 weekly 60-minute sessions,
which has previously been found to be effective in treating
anxiety in typically developing youth aged 7-13 years



(see Kendall et al., 2008; Silk et al., 2018; Walkup et al.,
2008). The program includes (1) recognizing anxious
feelings and somatic reactions to anxiety, (2) identifying
thoughts in anxiety-provoking situations (e.g., expecta-
tions of threat), (3) developing a plan to cope (e.g., reap-
praisal), (4) imaginal and in vivo exposure tasks, and (5)
self-reinforcement for effort. Coping modeling, role-play,
and reinforcement are used during treatment. Specific
between session homework tasks are assigned. Parental
involvement is in two sessions and a 15-minute check-in
at the start of each session.

Adapted CBT (BIACA)

Like Coping Cat, BIACA used CBT strategies such as
reappraisal of unhelpful thoughts and exposure. The
BIACA program differs in that children (1) receive 16
weekly 90-minute sessions (split evenly between chil-
dren and parents); (2) a modular format guided by an
algorithm to personalize treatment; (3) antecedent and
incentive-based practices to reduce the influence of
aggression and noncompliance on treatment engage-
ment; (4) social engagement skills (e.g., playdate hosting,
joining peers at play); (5) special interests are treated as
an asset and incorporated into treatment; and (6) target
behaviors are reinforced with a reward system at home
and, when relevant, in school to promote motivation
and treatment engagement.

Therapists’ adherence to the interventions was mon-
itored through session audio recordings. A random
selection of sessions (92 for BIACA and 70 for Coping
Cat) was coded for fidelity (P.C.K. and J.J.W.) and
trained research assistants. Coders noted the presence
or absence of required topics for each session. There was
adherence of 97% for BIACA and 96% for Coping Cat
sessions.

Measures

Measure of Anxiety

Pediatric Anxiety Rating Scale (PARS). The primary
outcome measure was the PARS (RUPP, 2002), an inde-
pendent evaluator-administered scale assessing anxiety
symptoms and associated severity and impairment. The
PARS Severity Scale scores range from 0 to 5, with
higher scores indicating more maladaptive and interfer-
ing anxiety. A total score was created by averaging the
scores on the seven items. The PARS has strong psycho-
metric properties when used with children with ASD,
including high test-retest (Intraclass correlation = 0.83)
and inter-rater reliability (Intraclass correlation = 0.86)
and an adequate internal consistency (Cronbach’s
alpha = 0.59; Storch et al., 2012). This was found to be
slightly higher in the current sample when tested at
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baseline (Cronbach’s alpha = 0.64). For the current
analysis, we used the post-treatment PARS as the depen-
dent variable and pre-treatment PARS to control for
baseline anxiety.

Cognitive Measures

Adapted Iowa Gambling Task. This study used an
adapted version of the Iowa Gambling Task (IGT), sim-
plified specifically for use by children (Garon & Moore,
2004). The task consisted of two blocks of 40 card selec-
tions with each block using two different sets of four
decks. Each set consisted of two advantageous and two
disadvantageous decks. Each card from the disadvanta-
geous decks had two bears (which indicated a win of two
points) and some cards contained pictures of tigers
(which indicated loss). Each card from the advantageous
decks had one bear (which indicated a win of one point),
and some cards contained pictures of tigers (which
indicated loss of points). The primary measure is the
number of selections from advantageous decks summed
across both blocks (possible score range 0-80).

In addition, an awareness test is completed at the end
of each block that consisted of four questions. The first
two questions focused on the advantageous decks and
consisted of the questions: 1) “Now that we are done the
game, which deck was the best to pick from?”; and “Why
do you think this was the best to pick from?.” If children
identified that they chose one of the advantageous decks
for the first question, they were awarded a point. If
children were further able to give an answer to
the second question indicating the ratio of bears to tigers
was higher for the advantageous deck, they were
awarded two points. The last two questions proceeded
in the same way, except that children were asked about
the disadvantageous decks. For the present analysis, the
scores for each block were combined into an awareness
total score ranging from 0 to 8, with a higher score
representing greater awareness. Based on the original
study of those without ASD, you would expect children
age 6 years or above to achieve a mean score of 6/8 on
this task (Garon & Moore, 2004).

Strange stories task. The strange stories task (Happé,
1994; Happé et al., 1999) measures mental state
understanding that requires the attribution of mental
states underlying non-literal scenarios (e.g., double
bluffs, misunderstandings, lies, etc.). The participants
were read a series of stories at the end of which they
were required to answer a question about the sce-
nario. The participants were exposed to four stories
with a theory of mind component with each being
scored on a 0-2 scale, with “0” representing an
incorrect or “I don’t know response,” “1” a partial
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or implicitly correct response, and “2” an explicitly
correct response, resulting in a score that ranged
from 0 to 8. Previous studies using a similar version
of this task have indicated that a mean score of
around 3.2 would be expected in ASD, versus 5.8 in
typically developing controls (Brent et al., 2004).

Wechsler Intelligence Scale for Children 4th edition.
The WISC-IV measures general intelligence in chil-
dren. The WISC-IV generates a Full-Scale IQ (FSIQ),
representing overall cognitive ability. For this analysis,
FSIQ will be included as a covariate of “no interest” to
account for variance in overall intellectual ability in
analysis with the IGT and strange stories tasks as
predictors.

Statistical Analysis

Participants were included on an intent-to-treat basis
with all participants enrolled into a treatment condi-
tion being included in the final analysis. Multiple
imputation using predictive mean matching (pmm)
was used to handle missing data attributable to study
drop-out (n = 22). Those who dropped out had
a marginally higher baseline PARS score (comple-
ters = 3.4; dropouts = 3.61; p = .05), which was
accounted for in the imputation. Initial analysis of
the RCT included study site as a predictor of

treatment response due to differences in variables
including ethnicity, household income, and autism
severity, but this had no effect on treatment out-
comes and so was omitted from the current analysis
(see Wood et al., 2020).

For both predictors, a separate multiple regression
analysis on the imputed dataset with post-treatment
PARS anxiety score as the dependent variable was esti-
mated. For each regression model, an interaction
between intervention condition and the predictor (mod-
eration) was included along with main effects. Both
baseline PARS score (to control for pretreatment anxi-
ety) and FSIQ (to control for overall intellectual func-
tioning) were included as covariates.

Sensitivity analysis. Despite being normally distribu-
ted, the spread of the data on both the IGT and
PARS outcome scores (see Figure 1) warranted
further analysis to determine with confidence any
moderating effect. To account for the distribution of
these variables, and limitations around the power of
standard moderation approaches, the analysis was
repeated using a non-parametric bootstrap (1000
repetitions) of the imputed data to re-calculate the
confidence intervals of the moderation effect (Little &
Rubin, 2002).
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Results
Descriptive Statistics

The sample included 148 children with ASD and anxiety
randomized to Coping Cat (n = 71) or BIACA (n = 77).
The overall sample had a mean age of 9.8 years (range 7-
13 years) with no significant difference between condi-
tions in terms of the male-to-female ratio (BIACA 55:21,
Coping Cat 58:13; x*> = 1.8, p = .18). There was no
significant difference between treatment conditions on
any other descriptive variable (see Table 1).

Predictors and Moderators of CBT Outcomes

lowa Gambling Task

Regression results are presented in Table 2. The model
was significant (F (5, 118.9) = 5.1, p < .01; ¥ =0.19) and
indicated that performance on the gambling task (as
measured by advantageous deck selection) was
a significant moderator between intervention condition
and treatment response (b = -0.028; uncorrected
p = .065; bootstrap estimated p = .029).

Table 1. Descriptive statistics.

Mean (SD)

Whole

sample BIACA  Coping Cat
Age 9.89 (1.8) 9.75(1.9) 10.04 (1.7) n.s
Gender (F:M) 113:34 21:55 13:58 n.s
PARS pre 3.45(0.47) 3.43(0.48) 3.47 (0.47) n.s
PARS post 227 (0.82) 2.14(0.91) 2.43(0.69) p=.045
IGT adv. deck selection  45.14 (9.3) 457 (8.6) 44.5(9.9) n.s
IGT awareness (0-8) 6.3 (1.9 6.0 (2.0) 6.6(19) p=.08
Strange Stories (0—8) 3.9(1.6) 3.9(1.6) 39(1.7) n.s
WISC-FSIQ 102 (15.1) 102 (14.6) 101 (15.5) n.s

PARS = Pediatric Anxiety Rating Scale; IGT = lowa Gambling Task; WISC-FSIQ
= Wechsler Intelligence Scale for Children-Full-scale 1Q.
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To interpret the interaction, the non-imputed data
were plotted (Figure 1). The figure shows that while
there is little association between task performance and
outcome for participants in BIACA, a better perfor-
mance on the gambling task was associated with
a worse outcome for those receiving Coping Cat. This
effect was confirmed by repeating the regression models
“within-groups” that showed a significant association
between better gambling task performance and higher
post-treatment anxiety scores in the Coping Cat condi-
tion only (Coping Cat: b = 0.03; p = .02; BIACA:
b =-0.003; p = .78).

The analysis was repeated using the gambling task
awareness score, which was not a significant predictor
(b =-0.4; p = .21), or moderator of treatment response
(b=-0.07;p = .34).

Strange Stories Task

The regression model including performance on the
Strange Stories task was found to be significant (F (5,
124.4) = 4.3, p < .01; r* = 0.16). However, the task
performance did not predict CBT outcome
(b = -0.001; p = .99), nor did it moderate the relation-
ship between the treatment condition and the outcome
(b = -0.05; p = .57). This indicates that the overall
significance of the model was entirely explained by treat-
ment condition and baseline anxiety severity.

Discussion

Our results indicate that reward-based decision-making
moderates treatment outcomes in young people with
ASD treated using CBT. Specifically, a better decision-
making performance was associated with a less favorable
outcome, but this relationship was found only for those
who received standard CBT (Coping Cat), not the

Table 2. Results of regression analyses of the associations between neuro-psychological variables and post-

treatment anxiety scores.

Model b SE 95% Confidence interval t P
Model 1: IGT performance

Intervention —0.24 0.13 —0.49 t0 0.017 -1.85 .066
IGT adv. deck selection 0.01 0.01 —0.01 to 0.02 1.06 .29
Intervention*IGT adv. deck —-0.03 0.01 —0.06 to 0.002 -1.87 .065
Bootstrap estimation —0.05 to 0.003 z=-22 .029
PARS baseline 0.59 0.15 0.31-0.89 4.12 <.01
Model 2: IGT awareness

Intervention —0.28 0.13 —0.54 t0 0.019 -2.12 .036
IGT awareness —0.05 0.04 —0.12 to 0.02 —-1.40 A7
Intervention*awareness —0.06 0.07 —0.21 to 0.08 —-0.88 .38
PARS baseline 0.59 0.15 0.31-0.88 4.09 <.01
Model 2: SST

Intervention -0.25 0.13 —0.51 to 0.01 -1.92 .057
SST —0.001 0.05 —0.09 to 0.09 -0.01 99
Intervention*SST —0.05 0.08 —-0.21t0 0.12 -0.57 .57
PARS baseline 0.61 0.15 0.31 to 0.90 414 <.01

IGT - lowa Gambling Task; SST = Strange Stories Task; PARS = Pediatric Anxiety Rating Scale; FSIQ is included in all models as a covariate.
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adapted version of CBT (BIACA). This suggests that
children with ASD and anxiety who are more sensitive
to reward contingencies and reinforcement are less
likely to respond to Coping Cat, but that adapted CBT
(BIACA) can be used for all levels of this variable. The
finding that reward sensitivity moderates CBT treatment
response is consistent with recent neuroimaging find-
ings in those without ASD (Sequeira et al., 2021).

Previous studies found that young people with ASD
can demonstrate an elevated performance in decision-
making tasks compared to typically developing controls
(South et al., 2014). This finding has previously been
interpreted as enhanced performance driven by the need
to avoid loss and which may have negative real-world
consequence such as in increased avoidance behaviors,
which are known to be associated with the maintenance
of anxiety disorders (Norris & Kendall, 2021). In the
context of neurodevelopmental conditions, previous
research using the same version of the IGT found
enhanced performance in children with attention-
deficit hyperactivity disorder (ADHD) and comorbid
anxiety compared to ADHD alone and healthy controls
(Garon et al., 2006). These authors suggested that
enhanced performance in those with anxiety is asso-
ciated with a greater sensitivity to reinforcement learn-
ing, particularly through stronger avoidance of loss. This
may explain why, in the current study, young people
who show better reward-based decision-making may be
less responsive to treatment when using the non-
adapted CBT, which places less emphasis on reward.

A major adaptation made to BIACA and difference
when compared to non-adapted CBT programs is the
emphasis on the use of reward as a part of the interven-
tion in a structured way. BIACA uses repeated in-session
rewards and parents use daily reward schedules to rein-
force in session learning, with rewards carefully selected
based on the child’s interests to maximize salience. The
program therefore uses reward and reinforcement to
achieve goals to a much greater degree than typical
CBT. Indeed, by making the relationship between beha-
vior and reward more explicit, it may act to harness the
suggested enhanced sensitivity to positive reward contin-
gencies to promote more adaptive behavior.

Consistent with the previous research showing no sig-
nificant relationships between measures of social cognition
and anxiety in ASD (Hollocks et al., 2014), this study found
that social cognition did not predict CBT treatment
response. This finding could be seen as surprising given
the relevance of social cognition to the core symptoms of
ASD and based on more anecdotal clinical experience that
social misunderstanding, or difficulties understanding the
intent of others, can lead to significant anxiety for young

people with ASD. It is possible that more ecologically valid
tasks or measures that focus more on the attribution of
social threat (Hollocks et al., 2016) may be more sensitive
to both symptom severity and may be better predictors of
treatment response.

This study benefits from using RCT data and a well-
characterized sample. The sample included those with
comorbid conditions (i.e., depression, ADHD, etc.)
meaning that the sample is representative of the complex
presentations seen in ASD. However, there are limita-
tions. The study was powered to detect treatment effects
and therefore the sample may be considered modest
when conducting moderation analyses. We overcame
this by applying statistical methods to robustly explore
moderation, but the results merit replication.
Additionally, whilst the aim of this study was not to
test the relative efficacy of the individual interventions,
it should be noted that differences in the duration of
sessions may have influenced our results. Similarly,
whilst treatment fidelity was high, there remains
a possibility that skilled clinicians delivering the non-
adapted intervention may have introduced additional
adaptation (e.g., social skills training) that may have
influenced our results. Future research might benefi-
cially stratify children on task performance at baseline
(during randomization) to better understand the impact
of cognitive processes on CBT treatment outcomes.

Clinical Implications

The results suggest that to maximize CBT outcomes for
anxious children with ASD, those with a decision-
making profile characterized by enhanced performance
may be more likely to benefit from an adapted interven-
tion, which explicitly uses repeated in-session reward
and reinforcement strategies with young people and
supports parents to implement reward schedules in par-
allel at home. This implication is consistent with the
view that CBT with young people with ASD should
have a strong focus on behavioral approaches.
Understanding the cognitive and clinical characteristics
of those who may benefit most from adapted CBT and
the elements of therapy that may be most helpful is an
important step to provide individualized approaches for
young people with ASD and direct clinical resources to
where they are needed most.
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