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Abstract

This paper describes the rationale, design, and methods of the Treatment for Anxiety in Autism
Spectrum Disorders study, a three-site randomized controlled trial investigating the relative
efficacy of a modular CBT protocol for anxiety in ASD (Behavioral Interventions for Anxiety in
Children with Autism) versus standard CBT for pediatric anxiety (the Coping Cat program) and a
treatment-as-usual control. The trial is distinct in its scope, its direct comparison of active
treatments for anxiety in ASD, and its comprehensive approach to assessing anxiety difficulties in
youth with ASD. The trial will evaluate the relative benefits of CBT for children with ASD and
investigate potential moderators (ASD severity, anxiety presentation, comorbidity) and mediators
of treatment response, essential steps for future dissemination and implementation.
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Introduction

Rationale, Design and Methods

The Treatment of Anxiety in Autism Spectrum Disorder (TAASD) study is a National
Institute of Health funded, multi-site, randomized controlled trail (RCT) to evaluate the
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efficacy of standard relative to modular cognitive behavioral therapy (CBT) for anxiety in
cognitively-able children with autism spectrum disorder (ASD). We describe the rationale,
methodological choices, challenges and design of the TAASD study.

Anxiety in Youth with ASD

Affecting as many as 1 in 68 children in the United States, ASD is an increasingly common
childhood neurobiological condition [Centers for Disease Control and Prevention (CDC)
2009]. Anxiety disorders are prevalent and impairing among youth with ASD, making them
important candidates for services (Molkmar and Klin 2000; White et al. 2009). A recent
meta-analysis found that as many as 40% of youth with ASD have one or more diagnosable
anxiety disorders, the most frequent being specific phobia (29.8%), obsessive compulsive
disorder (OCD; 17.4%) and social anxiety disorder (16.6%; van Steensel et al. 2011). As in
youth without ASD, co-occurrence of anxiety disorders is common (Simonoff et al. 2008).
Prevalence estimates vary according to study recruitment, sampling and assessment methods
(i.e., questionnaire versus interview, informant versus self-report), and range from 11-84%
across studies (Van Steensel et al. 2011; White et al. 2009). Further, research suggests up to
46% of children with ASD experience qualitatively varied fears and worries, such as fears of
change, novelty, or unusual specific stimuli (e.g., men with beards, toilets) that do not fit
neatly into traditional diagnostic categories (e.g., OCD, specific phobia, social, separation
and generalized anxiety disorder) and yet are associated with significant distress and
impairment (Kerns et al. 2014; Mayes et al. 2013). Interfering anxiety is associated with a
number of physical and psychosocial symptoms in children with ASD, including
gastrointestinal illness, self-injurious behavior, depressive symptoms, enhanced family
stress, and reduced social responsiveness and initiation (Bellini 2004; Mazurek et al. 2013;
Kelly et al. 2008; Kerns et al. 2014; Sukhodolsky et al. 2008).

The relationship between anxiety and core ASD symptoms is complex. Symptoms of
anxiety and OCD can be difficult to disentangle from core features of ASD due to symptom
overlap (e.g., social avoidance, compulsive behavior), the varied focus of anxiety concerns
(e.g., fears of novelty/change, which are often resisted in ASD) and the communication and
emotion recognition deficits associated with ASD. Moreover, anxiety may influence the
severity and nature of ASD symptoms and vice versa (Kerns and Kendall 2012; Wood and
Gadow 2010). Characteristics of ASD, such as executive functioning deficits, cognitive
rigidity, and sensory differences, may enhance risk for anxiety. In turn, anxiety symptoms
may reduce social and adaptive functioning as well as aggravate repetitive and restricted
behavior. Wood and Gadow (2010) proposed that heightened anxiety triggers maladaptive
coping responses (e.g., externalizing) as well as avoidance of social and adaptive tasks (e.g.,
social gathering, schoolwork). These responses relieve anxiety in the short-term, but increase
the likelihood of greater avoidance and maladaptive behavior in the long-term (i.e., via
negative reinforcement), escalating functional impairment. In keeping with these theories,
several large studies have found linkages between clinical anxiety and increased severity of
ASD symptoms, such as repetitive behaviors (Sukhodolsky et al. 2008), sensory symptoms
(Mazurek et al. 2013), and total ASD symptoms (Kelly et al 2008), even when controlling
for intellectual impairment, social difficulties, and level of speech impairment.
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Despite the interwoven nature of these disorders, emerging research suggests that anxiety
symptoms can be reliably differentiated and assessed in youth with ASD. Studies show
convergent, concurrent, and discriminant validity for diagnostician-, child-, and parent-
reports of anxiety symptoms that separate from autism symptoms (Kerns et al. 2014; Renno
and Wood 2013; Storch et al. 2012a, b; Ung et al. 2014), though some studies also suggest
variations in the construct and validity of anxiety in ASD depending assessment method
(White et al. 2015; Kerns et al. 2015). Moreover, evidence suggests youth with ASD
demonstrate similar biomarkers for anxiety, including similar physiological responses and
genetic markers as those shown by typically developing (Gadow et al. 2009; 2010; Roohi et
al. 2009). Cumulatively, these studies support the existence of anxiety in children with ASD
that is separable from ASD symptom severity as well as significantly related to child
functioning. Maladaptive and interfering anxiety is thus both an identifiable and potentially
important treatment target for youth with ASD. Moreover, treatment of anxiety may
positively impact not only anxiety symptoms, but also the severity of core ASD symptoms
(Wood et al. 2009b).

Treatment of Anxiety in Youth with ASD

At present, no psychosocial or medication treatments for anxiety in school-aged children
with ASD meets American Psychological Association (APA) guidelines for efficacy
(Chambless and Hollon 1998). Cognitive behavioral therapy (CBT) is a psychosocial
intervention that has produced improvements in anxiety for children without ASD with
medium to large effect-sizes (Ollendick et al. 2006; Kendall et al. 2008; Walkup et al. 2008;
Wood et al. 2006). CBT has been found to significantly improve anxiety symptoms in
approximately 60% of treated youth, more than double the placebo response (Walkup et al.
2008), in addition to improving functional outcomes (Barrett et al. 2001; Wolk et al., 2015;
Wood,2006). Yet, youth with ASD have traditionally been excluded from these efficacy
trials.

Youth with ASD may have difficulty with standard practice CBT for various reasons,
including their social and communication deficits, potentially interfering restricted and
repetitive behaviors, lower insight and motivation to participate in treatment and distinct
experience and/or expression of anxiety. Puleo and Kendall (2011) found that anxiety-
disordered youth with moderate (compared to minimal) autism spectrum symptoms were
more likely to respond to family versus individual CBT. These findings suggest that, with
certain modifications, CBT may be accessible and beneficial to youth with ASD.

Several CBT protocols have been developed to reduce anxiety and OCD in youth with ASD
(Chalfant et al. 2007; Reaven et al. 2012; Wood et al. 2009a; White et al. 2013; Sofronoff et
al. 2005; Lehmkuhl et al. 2008). Modified protocols have included both group (White et al.
2013, Reaven et al. 2012; Chalfant et al. 2007) and individual formats (Wood et al. 2009a,
b). Though efficient, the linear format of group therapy may limit matching intervention
strategies to participant characteristics. Given the heterogeneity of phenotypes in ASD,
individual interventions (e.g., modular treatments) tailored to a participant’s specific
characteristics may be particularly advantageous (Mundy et al. 2007). Modular approaches
may offer increased efficiency (reusability of modules, ease of tailoring, updating and
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reorganizing protocols) and effectiveness (e.g., more adaptable for applied contexts, diverse
clinical presentations, comorbidity) relative to fixed protocols (Chorpita et al. 2005).
Particularly, modular treatment may allow the flexibility necessary to address the often
interwoven nature of anxiety and ASD symptoms, and promote improvement in overall
functioning as well as core ASD and anxiety symptoms.

The Behavioral Interventions for Anxiety in Children with Autism (BIACA) program is an
individual, modular CBT program for children with ASD. In an exploratory trial (Wood et
al. 2009a) in children (ages 7-11 years) with ASD and comorbid anxiety (N=40), Wood et
al. (2009a, b) found that BIACA was superior to a waiting list in anxiety response rate (76.5
vs. 8.7%); remission rate (52.9 vs. 8.7%); and overall clinical severity (d=2.5). Primary
outcomes were comparable to those of CBT for typically developing children with anxiety
disorders (Walkup et al. 2008; Wood et al., 2006). In a randomized controlled trial
conducted by Storch et al. (2013a) (N=45), BIACA was associated with a significantly
greater response rate (75%) than treatment-as-usual (TAU; 14%), with large between group
effect size reductions in the anxiety symptoms of children with ASD (d=1.42). Further, in an
exploratory trial of adolescents (ages 11-15 years) with ASD and comorbid anxiety BIACA
(79%) was again superior to a waitlist (19%) in anxiety response rates (Wood et al. 2015).
These findings were replicated in Storch et al. (2015). BIACA has also been associated with
significant between group improvements in overall adaptive impairment (o=.58) and ASD
symptom severity (¢=.77) in children with ASD and comorbid anxiety (Drahota et al. 2011;
Storch et al. 2015; Wood et al. 20093, 2015).

Innovations of the TAASD Trial

The TAASD study stands apart from these studies due to its comparison of two CBT
treatments, stringency of anxiety measurement, and power to examine potential moderators
and mediators of treatment response.

Assessing the Relative Benefit of Care—TAASD will compare the Coping Cat
program (Kendall et al. 1997), the BIACA program, and TAU. By so doing, the results will
provide data regarding the efficacy of two versions of CBT for anxiety in ASD youth
(comparisons of treatments to TAU), as well as comparisons of two programs with different
emphases; Coping Cataddresses anxiety with a flexible manual-based approach; BIACA
addresses anxiety with a manual-based approach that uses modules that can be selected to
address ASD-related issues (e.g., social skill deficits, preoccupying interests, difficulties
with generalization). Whereas the Coping Cat program has the potential advantage of a
direct focus on anxiety and individualizes treatment within that focus, BIACA has the
potential advantage of added modules to address ASD related issues as well as coordinated
family involvement.

Differential Predictors of Treatment Response

The TAASD study will explore the question “What treatment works best for which
participant” (Kiesler 1966)? Several potential moderators have been identified in multimodal
trials comparing active treatments of child mental health disorders, including comorbidity,
parent factors, and child insight (Compton et al. 2014; Garcia et al. 2010). Puleo and
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Kendall (2011) found that moderate autism symptoms in typically developing children with
an anxiety disorder moderated treatment response for standard CBT versus family-based
CBT. That is, youth with moderate ASD presentations were found to have benefited more
from family CBT than from individual CBT. In addition, consistent with Mikami et al.
(2010), Lerner et al. (2012) found that youth with ASD who rated their social abilities much
higher than did their parents experienced significantly greater reductions in social anxiety
following a social skills intervention. Given these findings, the role of ASD severity in
differential CBT outcomes will be explored in the TAASD trial. For example, greater ASD
symptom severity may hinder responsiveness to standard CBT, but not to a program
designed to anticipate and address ASD-related challenges. Or, potentially, addressing
anxiety and ASD issues may thin the focus on anxiety and result in non-differential
outcomes. The TAASD trial will also explore whether treatment-related reductions in
anxiety mediate improved autism symptoms or vice versa.

Enhancing Methodological Rigor and Outcome Measurement

Extant studies have been informative and have helped shape current practice. Nevertheless,
studies with small samples or waitlist control conditions are less rigorous. By evaluating two
versions of CBT as well as a TAU control condition (i.e., participants may participate in
psychotherapy or psychotropic medication treatments in the community with monitoring by
the research staff), TAASD results will add valuable practical and scientific information.
Moreover, whereas the measures used in past studies have been more limited in focus
(focused on anxiety but not ASD symptoms) and rigor (limited reliability/validity data for
youth with ASD), TAASD employs a multi-method approach that includes diverse measures
of anxiety with known psychometric properties in ASD samples as well as multiple
measures of ASD symptomology.

Specific Aims and Hypotheses

To address the issues in the field and to conduct the “next needed” study, the research team
opted for a full RCT with two active treatments and a TAU control condition, Independent
Evaluators (IEs) blind to treatment condition, and the inclusion of measures with known
psychometric properties among youth with ASD and anxiety. The following specific aims
and hypotheses will be tested with this design:

Aim 1 Evaluate differential change over time in anxiety symptoms and response rates
for the treatment conditions (Coping Cat, BIACA) compared to each other and
relative to a TAU. Hypothesis.: Independent evaluator ratings of anxiety severity will
be significantly lower for participants receiving either of the CBT treatments relative
to TAU at post-treatment and significantly lower for participants receiving (BIACA)
relative to standard CBT at post-treatment.

Aim 2 Examine the durability of treatment gains for youth who are deemed treatment
responders. Hypothesis: \Week 16 treatment responders will remain significantly
improved relative to baseline at the 6-month follow-up assessment.

Aim 3 Identify participant factors that are linked with differential treatment response
(e.g., an interaction between treatment condition and ASD severity). Hypothesis:
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Autism symptom severity will moderate anxiety outcomes, with BIACA yielding
greater reductions in anxiety for participants with more severe ASD.

Aim 4 Explore whether treatment reductions in anxiety mediate improved autism
symptoms and whether treatment related reductions in autism symptoms mediate
improved anxiety. Hypothesis: Reductions in anxiety due to treatment (either
condition) will mediate improved autism symptoms. Also, reductions in autism
symptoms due to treatment will be associated with improved anxiety.

Procedures and Management

With federal funding, a 3-site study was approved in the spring of 2014 to recruit
approximately 180 (60 per site) participants (aged 7-13 years) who meet criteria for ASD
and anxiety over 3 years. At the time of this manuscript, 2 of the 3 years of the study had
been completed. Study protocol is as follows. Assessments occur at screening, mid-
treatment, post-treatment and 6-month follow-up. Participants meeting initial phone screen
requirements attend a screening visit that includes informed consent (parent), assent (child)
and comprehensive assessment of inclusion/exclusion criteria. Participants determined to be
eligible during screening are randomly assigned using a computer-generated schedule to 16-
weeks of BIACA (45% of sample), Coping Cat (45% of sample) or treatment as usual (TAU)
in the community (10% of sample). Participants complete mid-treatment assessments after
session 8 (week 8 for TAU) and post-treatment assessments within a week of their final
treatment session (week 16 for TAU). Youth randomized to active treatment conditions may
complete monthly booster sessions for 6-months after Post-treatment and a 6-month Follow-
up Assessment. Youth in TAU are offered their choice of interventions (BIACA, Coping Cat)
following the 16-week TAU period and complete a 2nd post-assessment after a subsequent
16 weeks of their elected treatment. Treatment responders are asked to delay any new
services or medication changes until after the 6-month follow-up period; however, non-
responders at post-treatment are allowed to pursue alternate treatment. Families complete 6-
month follow-up assessments whether or not they pursue additional community-based
treatment during the follow-up period (see Fig. 1).

The three sites are University of California Los Angeles (UCLA), University of South
Florida (USF), and Temple University (TU). The A.J. Drexel Autism Institute, as a
consultant to the study, collaborates with TU to oversee independent evaluations training and
adherence for all sites. Data management and integrity are managed by USF, and therapy
adherence is managed by UCLA and TU. A Steering Committee, comprised of the principal
investigators, senior personnel and study coordinators, has weekly conference calls to review
recruitment, protocol implementation, reporting and discussion of adverse events. In
addition, weekly within- and between-site supervision meetings/phone conferences for
therapists (separate calls for BIACA and Coping Cat cases) and independent evaluations
ensure consistency in assessment and treatment implementation across sites and study years.

Inclusion/Exclusion Criteria

Inclusion and exclusion criteria along with the rationale for these criteria are presented in
Table 1.
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Participants are required to meet criteria for ASD per the Autism Diagnostic Observation
Schedule — Second Edition (ADOS-2; Lord et al. 2012), Child Autism Rating Scale-Second
Edition (CARS-2HF; Schopler et al. 1980), and expert clinical judgment. In addition they
are required to demonstrate interfering (i.e., clinically significant) anxiety (severity score =
14 on the parent-reported PARS total, which excludes the symotom count item; Research
Units on Pediatric Psychopharmacology Anxiety Study 2002). Interfering anxiety, rather
than a specific anxiety disorder or disorders, determines eligibility because (a) CBT
treatment is suitable for a range of anxiety symptoms; (b) clinically significant anxiety may
arise in ASD that has a distinct presentation; and (c) treatment approaches that have
applicability across multiple problem domains have more translational value than disorder-
specific interventions. Youth are also required to score = 70 on selected subscales
(Vocabulary, Matrix Reasoning) of the Wechsler Intelligence Scale for Children-1V (WISC-
IV). This cut-off, which has been used in prior trials (see White et al. 2013; Reaven et al.
2012; Wood et al. 2009a) was chosen to include a broader range of youth with ASD, but also
select a group amenable to the cognitive and verbal demands of CBT.

Participants with comorbid depression, tic disorder or disruptive behavior disorders are
enrolled as long as anxiety symptoms are principal (i.e., most impairing/distressing as
determined by semi-structured diagnostic interview) after ASD. Participants taking
psychotropic medications are allowed if the dose is stable and the family and prescriber
affirm no plans to alter the dose or change medications in the foreseeable future. If a
psychotropic medication is recently initiated or a dose changed, families have an allotted
time to wait for stabilization. With regard to exclusionary criteria, only intervention services
that require an extensive time commitment such as behavioral interventions (e.g., applied
behavior analysis) or that target similar constructs as the study therapy (e.g., other anxiety
therapy) restrict study participation. Other adjunctive services are allowable, and families
can choose to discontinue ongoing behavioral or anxiety services to participate in the trial.
These entry criteria are reflective of individuals with ASD, who tend to have multiple
comorbidities, to be prescribed psychotropic medication and to be enrolled in a variety of
adjunctive services (Mandell et al. 2008; Storch et al. 2013a; Wood et al. 2009a). The
inclusion and exclusion criteria represent an effort to balance the internal and external
validity of the study.

Sample Size/Power Estimates

With the proposed sample and using general linear mixed models (GLMM), there will be at
least 80% power to detect a two-group (BIACA treatment vs Coping Cat treatment)
difference of a=.47 averaged over the two post-screening treatment time points (Mid- and
Post-treatment). There will also be at least 80% power to detect the Condition X Time
interaction represented by a change from no difference at screening to a difference of ¢=.33
at posttreatment. Further, our power will be sufficient to detect group differences at any one
time point, with group differences in the order of g=.44 during the acute treatment period
and ¢=.53 at the 6 month follow-up resulting in 80% power at a.=.05.

J Child Fam Stud. Author manuscript; available in PMC 2017 July 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kerns et al.

Page 8

Independent Evaluator (IE) Blindness and Training

Measures

Qualified IEs blind to treatment condition conduct all assessments of target symptoms. IEs
provide ratings and were trained at the study startup meeting using didactic presentation,
discussion, and video exemplars. IEs are considered reliable when they score within 15% of
the gold standard rating (PI’s mean rating) on the PARS and when they are within 1 point of
the gold standard rating on the CGI-1 and ADIS-IV-P severity ratings. All IEs achieve this
standard of reliability, participate in weekly case conceptualization cross-site calls, and
receive real-time supervision at each site. All ADOS-2 assessors are research-certified.

Although blindness may not be essential for obtaining reliable ratings of improvement
(Compton et al. 2014), emphasis was placed on precautions needed to maintain IE blindness
to treatment condition. Children and their families are provided with both written and verbal
reminders prior to each assessment that emphasize the importance of not disclosing any
treatment-identifying information to the evaluator. IEs do not attend clinical supervision
meetings, have a work space separate from the treatment area, and are trained to avoid any
discussion of treatment programs with families. Further, because there are two different
treatment conditions, seeing the child in clinic would likely not unblind the IE to the specific
treatment program.

During the study planning phase, measures were chosen based on their acceptable
psychometric properties and their coverage of a range of anxiety and related behaviors in
youth with ASD. Additional assessments included demographic variables, comorbid
psychopathology, cognitive, and psychosocial functioning as well as treatment adherence,
alliance, expectancy and satisfaction. The assessment protocol is as follows.

ASD Assessment

Autism symptom severity is assessed using measures that examine both (a) IE and (b)
parent-report of symptoms. The measures provide both a categorical view of autism severity
(i.e., inclusion diagnoses) as well as a continuous view for examining symptom severity
throughout treatment.

Autism Diagnostic Observation Schedule, Second Edition (ADOS-2)—The
ADOS-2 (Lord et al. 2012) is a semi-structured observational assessment administered
directly to the participant to elicit social interaction, use of language, and observe potential
restricted or repetitive behaviors. The ADOS-2, Module 3 is the primary tool for the
assessing the presence of ASD at screening. The ADOS-2, Module 3 has appropriate
sensitivity (.91) and specificity (.84; Gotham et al., 2007).

The Childhood Autism Rating Scale- Second Edition (CARS-2)—The CARS-2
(Perry et al. 2005; Schopler et al. 1980) is a 15-item clinician administered evaluation and
direct observation measure of autism severity. The CARS-2 is completed at the screening
assessment using information obtained from a parent interview, observations made during
the ADOS, and the results of intelligence testing. Each item is rated on a 4-point Likert-type
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scale to index its deviation from normative behavior, taking into account frequency,
intensity, peculiarity, and duration. The CARS-2 was chosen due to its relative brevity and
utility with higher functioning individuals. Psychometrics from the developer’s sample
indicate that it has demonstrated internal consistency (.94), inter-rater reliability (.80), and
retest stability (.88; Perry et al., 2005).

Social Responsiveness Scale: Parent Version — Second Edition (SRS)—The
SRS (Constantino et al. 2004; Frazier et al. 2014) assesses the level of ASD
symptomatology at screening, post-treatment, and at six-month follow-up. The SRS
measures social deficits that are characteristic of ASD. Parents rate their child on a 4-point
scale, focusing on observed aspects of routine reciprocal social behavior and preoccupations.
The SRS allows for a continuous measure of ASD symptoms, including normal functioning,
from the perspective of the parent in ways that are not directly tapped by the diagnostic
interviews. It has demonstrated sound psychometric properties, including internal (.72-.93),
inter-rater (.8), and retest reliability (.83; Constantino et al. 2003; Frazier et al. 2014) as well
as demonstrated convergent validity (.7) with the ASD Diagnostic Interview-Revised.
Further, recent research suggests that the SRS measures a construct that is distinct from
anxiety (Constantino et al. 2003; Kerns et al. 2014; Renno and Wood 2013).

Anxiety Assessment

Anxiety is assessed using multiple measures, including continuous measures and diagnostic
instruments. These instruments are designed to capture the wide range of interfering anxiety
found in youth with ASD as well as systematically differentiate ASD and anxiety symptoms.

Pediatric Anxiety Rating Scale (PARS)—The PARS (Research Units on Pediatric
Psychopharmacology Anxiety Study, 2002) is a clinician-rated interview that assesses
anxiety symptoms over the past week, as well as associated severity and impairment. PARS
scores range from 0 to 25: children with a minimum score of 14 meeting criteria for anxiety.
The PARS has been found to be sensitive to both CBT in anxious children with and without
ASD (Walkup et al. 2008; Wood et al. 2009a), and has demonstrated good inter-rater
reliability (.86), high test-retest reliability (.83), and convergent validity in anxious youth
with ASD (Storch et al. 2012b).

Anxiety Disorders Interview Schedule: Parent Version and Autism Spectrum
Addendum—The ADIS-P ( Silverman and Albano 1996) is a semi-structured interview for
diagnosing anxiety disorders in youth ages 7 — 17 years. The ADIS-P has demonstrated
inter-rater reliability (.91) and convergent validity (.51) in youth with ASD (Ung et al.
2014). In the present study, the ADIS-P includes an Autism Spectrum Addendum (ADIS/A;
Kerns et al. 2014), a set of additional questions designed to systematically guide differential
diagnosis of ASD and anxiety symptoms and capture impairing anxiety symptoms that arise
in ASD, but do not fit traditional diagnostic categories (e.g., GAD, Social Phobia). Such
symptoms include social fear without awareness of social ridicule; fears about novelty,
change, or uncertainty; excessive worry about access to a circumscribed interest, and other
unusual fears (e.g., men with beards). With the ADIS/A, anxiety symptoms are
systematically differentiated from sensory aversions, perseverative behaviors and social
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deficits characteristic of ASD via specific probes that gather information on each child’s
social awareness, social motivation, history of bullying and peer rejection, sensitivity to
various sensations, perseverative interests and general cognitive rigidity. For example,
unusual phobias as differentiated from sensory aversions by requiring that the child not only
display a negative reaction to the stimuli (e.g., covering ears in response to a specific sound),
but also anticipatory fear and avoidance of the stimuli as well as associated cues and
contexts (e.g., avoidance of all department stores due to fear of loud speaker
announcements). As another example, Social Anxiety Disorder is not diagnosed unless the
child displays sufficient social motivation and awareness of negative evaluation to suggest
that their social avoidance, distress and isolation are attributable, in part, to anxiety as
opposed to ASD alone. Similarly, the child’s social worries are considered in light of their
particular history of social rejection and bullying to determine if these concerns are
excessive or realistic. Initial research with the ADIS-P/ASA supports its inter-rater reliability
(.89-.99), 2-week retest reliability (.88-1.00) and convergent and divergent validity (Kerns
et al. 2014).

Primary Outcome Measures

Response to modular versus standard CBT in reducing anxiety and ASD symptom severity
is tested using the PARS (Research Units on Pediatric Psychopharmacology Anxiety Study,
2002), a categorical measure of treatment response, the Clinical Global Impressions (CGl)

Scale (Guy 1976), and a continuous measure of autism severity, the SRS.

Clinical Global Impression Scales—The Clinical Global Impressions-Improvement
Scale (CGI-I; Guy 1976) is a 7-point scale rating of treatment response anchored by 1 (“very
much improved”) and 7 (“very much worse”). Responder status is defined as a CGl-rating of
1 or 2 (much/very improved) improved. The CGI-Severity (CGI-S) is a 7-point rating of
severity anchored by 1 (“not at all ill”) and 7 (“extremely ill”). The CGI has demonstrated
appropriate psychometric properties, with ratings associated with clinician-rated and self-
report measures of anxiety symptom severity and impairment (Zaider et al. 2003). The CGlI
has been used in previous trials of CBT in anxious youth with and without ASD as an
indicator of treatment response with medium to large effect-sizes (Storch et al., 20133;
Walkup et al. 2008).

Potential Moderators and Mediators

Moderation of ASD symptom severity will be examined through multi-method continuous
measures, including an independent evaluator-rated measure (ADOS-2) and a parent-report
questionnaire (SRS). In particular, we will examine whether children with greater ASD
severity respond differentially when compared to TAU and when the two treatments are
compared. Given the overlap of anxiety and autism symptoms, we will investigate the degree
to which reductions in anxiety symptom severity (as measured by the PARS) mediate the
effects of treatment on autism symptom severity (SRS), particularly the symptoms in the
social domain. We will also examine the reverse mediation, or the degree to which autism
symptoms mediate anxiety symptom severity following intervention.
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Treatments

BIACA

Many features of the treatment are similar: both are manual-based yet implemented flexibly,
both target anxiety, and both follow principles and strategies associated with CBT. Although
Coping Catand BIACA both have 16 sessions, Coping Cat has weekly hour-long meetings
whereas BAICA has weekly 90-min meetings. Rather than force a matched duration, the
decision was made to implement the two treatments “as they have been implemented and
evaluated in prior studies.” We will not control for differences in treatment duration because
duration and treatment condition are the same (including treatment duration would be
redundant). Rather, variability in weekly sessions length (60 v. 90 min) by treatment
condition will be considered in the interpretation of findings. Specifically, we will consider
the relative effort and resource use of each intervention given its relative efficacy.

BIACA therapists work with families for 16 weekly sessions, each lasting approximately 90
min (45 min with the child and 45 min with the family/parents), implementing the BIACA
manual (Wood et al. 20094, b). BIACA elements include (1) teaching children to identify
and label different emotional states in themselves and others, (2) providing families with
psychoeducation about ASD and anxiety, (3) identifying core anxious cognitions as well as
creating specific competing coping cognitions, (4) creating a structured rewards system and
using the child’s areas of special interest to increase engagement and use of coping skills,
(5) teaching the concept of gradual exposure (“baby steps”) and persistence (“keep
practicing”) to habituate children to various anxiety-provoking triggers, and (6) providing
supplementary social skills needed to successfully complete various exposure tasks and
overcome realistic sources of anxiety (e.g., peer rejection, social isolation).

The manual includes four anxiety coping skills training modules (e.qg., affect recognition and
cognitive restructuring), which are integrated into an acronym (the “KICK” plan) to help
children remember the skills. In addition, child daily living skills are addressed with the
family in order to increase the child’s self-efficacy and confidence. Early in treatment, a
hierarchy is developed identifying all target behaviors, including anxious and avoidant
behaviors, social skill deficits, restricted and repetitive behaviors, and behavioral problems.
Ultimate goals are set forth as measureable outcomes (e.g., “engage in appropriate peer play
100% of the time during recess”), which permits the delineation of specific proximal goals
that gradually increase in difficulty. Anxiety and all other target behaviors are addressed
using in vivo exposure therapy techniques during sessions and in the community, with
children gradually introduced to greater anxiety-provoking situations over time. Therapeutic
concepts are taught using multimodal stimuli (e.g., discussion scaffolded by drawing,
writing, photographs and cartoons, and acting) and guided Socratic questioning, relying
upon children’s special interests as metaphors to maintain enthusiasm and motivation.
Children and parents are taught friendship skills (e.g., play-date hosting; joining peers at
play) in several social modules. Parents (in weekly sessions) are taught to support children in
entering and maintaining conversations or play. These skills are practiced at school, in the
community, and on play-dates. To address unwanted and/or problematic repetitive behaviors,
habit reversal procedures are implemented using incompatible replacement behaviors. All
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target behaviors are reinforced with a reward system for completion of at-home tasks. Points
for various rewards and privileges are earned by completing these at-home tasks that are
extensions of exposures completed and skills learned during treatment sessions. The
modular format is guided by an algorithm designed to address each child’s clinical needs
within the 16-session format (Sze and Wood 2008).

A typical progression through treatment is as follows. All families are first given an
introduction and some psychoeducation regarding the nature of ASD and anxiety as well as
how each can increase difficulties within the child. If the child presents any adaptive
functioning deficits, a self-help skills and autonomy-granting module is used with the
family. Coping skills training commences, with social intervention and friendship skills
modules presented if the child has significant social skills deficits. An anxiety hierarchy and
reward system specifically tailored to produce maximum motivation is then created for each
child. In-vivo and corresponding home-based exposures are then repeated continuously until
symptom remission. If the child has obsessions or compulsions, then an exposure/response
prevention module is used. If a child has special interests or preoccupations that interfere
with their social engagement, a special interest suppression module is used.

Participants randomized to Coping Cat program receive 16 weekly 60-min sessions that
represent the standard of practice for individual child-focused CBT for anxiety found to be
effective in multiple trials (Kendall et al. 2008; Walkup et al. 2008). The first eight sessions
focus on teaching skills to the child, whereas the second eight sessions provide the child the
opportunity to practice newly learned skills (through exposure tasks) both within and
between sessions (homework). The goal is to teach youth to recognize the signs of unwanted
anxious arousal and to let these signs serve as cues for the use of anxiety management
strategies.

The main features are: (1) recognizing anxious feelings and somatic reactions to anxiety, (2)
identifying cognition in anxiety-provoking situations (i.e., unrealistic or negative
expectations), (3) developing a plan to cope with the situation (i.e., modifying anxious self-
talk into coping self-talk as well as identifying coping actions that might be effective), (4)
behavioral exposure tasks, and (5) evaluating performance and self-reinforcement for effort.
The treatment uses behavioral training strategies such as affect labeling in self and others,
modeling, imaginal and in vivo exposure tasks, role-play, and contingent reinforcement. To
help reinforce and generalize the skills, specific homework tasks are assigned and monitored
within the child Coping Catworkbook (Kendall and Hedtke 2006). Points (to be used for
various rewards and privileges) are earned by completing in-session and at-home tasks that
are extensions of exposures completed and skills learned during treatment. Parent
involvement in the child’s treatment occurs (weekly update, scheduling, etc.) and parents
may be included in exposure tasks. Parents consult in the child’s treatment, and are given a
model for assisting with the treatment in the role of the child’s “cognitive behavioral coach.”
In addition to a regular 15-min check-in at the start of each session, parents are scheduled
for meetings with the therapist after the 3rd and 8th sessions, and prior to the end of
treatment. Parents are also given a copy of the Parent Companion (Kendall et al. 2010), a
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pamphlet that describes their child’s treatment and their potential contributions as parents to
beneficial outcomes.

Participants randomized to the TAU condition receive care but wait for a period of 16 weeks
before receiving treatment in the context of the study. During this time, youth may receive
psychotherapy and/or initiate or change current psychiatric medication (if applicable). Eight
weeks into the TAU period, youth participate in a mid-point assessment. This assessment in
conjunction with bi-weekly check-in calls will allow the research staff to monitor the
participant during the TAU period. If a participant’s anxiety worsens during this phase, Pls
determine if the TAU period should be cut short. After completion of the post TAU
assessment, TAU youth and their families are offered treatment (BIACA or Coping Cal). The
TAU condition allows for the examination of potential differences in response relative to
care available in the community, an important comparison if both CBT conditions
demonstrate positive yet similar response rates. The TAU condition also provides data
regarding the feasibility of CBT in treating youth with ASD and comorbid anxiety as well as
estimates for tests of differential outcome. Although CBT is the gold standard for typically
developing youth, this has not been established in youth with ASD and anxiety.

Participant Safety, Adjunctive Services and Attrition Prevention

Procedures for Monitoring Participant Safety

Participant safety is a foremost consideration in the TAASD study. Effective screening and
mental health evaluations help to determine the appropriateness of participation. If at any
point, symptoms become distressing or dangerous, participants are withdrawn from the
study and, as needed, alternative treatments are instituted.

Adverse events (AEs) are monitored. The project coordinator conducts weekly inquiries
regarding any health complaints, recent illness or injury, and need for medical consultation.
This allows detection and appropriate response to any adverse event experienced by the child
while maintaining the blindness of the independent evaluator. All AE complaints are relayed
to the site Pl and treating clinician who take immediate action, which may include
monitoring, adjunctive intervention within study protocol, or removal from the study and
provision of off-protocol intervention. We also administer a standard form at every treatment
session and assessment to ascertain the presence of any thoughts, wishes, or behaviors
related to self-harm or harm to others since the last study contact. This was included given
recent FDA concerns regarding suicidality and antidepressant medication, which participants
in this study may be taking.

Adjunctive Services and Attrition Prevention (ASAP)

It is not possible to define a priori all possible situations that may require adjunctive services
during the course of a long and complex trial. The potential for suicidality and self-injurious
behaviors in participants was particularly considered in this trial. ASD is associated with
many risk factors for suicidality such as social isolation, bullying, and elevated internalized
symptoms (Cappadocia et al. 2012; van Steensel et al. 2011). Storch and colleagues (Storch
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et al. 2013b) found that approximately 11% of treatment seeking youth with autism
spectrum disorder and co-occurring anxiety had suicidal thoughts and behaviors.
Additionally, there is the potential for self-injurious behavior associated with anxiety in
youth with ASD (Kerns et al. 2015).

Prior to study launch, a plan for potential risks associated with having ASD was developed
based on strategies implemented in other large federally funded multisite RCTs (March et al.
2006; Walkup et al. 2008). To address participant crises or unusual needs/circumstances that
arise, additional treatment sessions (i.e., ASAP sessions, as in Child/Adolescents Anxiety
Multimodal Study; Walkup et al. 2008) are provided to address these needs and facilitate
participant retention. A maximum number of sessions are allowed for each phase of the
study (Screening: 1; Acute Treatment: 2; Follow-up: 2). Participants who require more than
this limited intervention are prematurely terminated as defined below.

At any time, participants may have deteriorated or developed crises that led the site team to
recommend additional off protocol treatments above and beyond that provide by ASAP
described above. Such “prematurely terminated” participants may continue to be treated
within their assigned treatment arm, and we continue to collect assessments. Participants
who are “prematurely terminated” will be distinguished from “drop outs”—defined as
participants who refused to furnish further data or who refused study treatment or both.
Stated differently, dropouts are defined as those participants who withdraw consent to
participate whereas premature terminators are defined as participants for whom study
treatments require supplementation and are therefore withdrawn by the study team. Study
drop outs are encouraged to return for a last assessment, which is then followed by end-of-
treatment recommendations.

All participants who have an insufficient response at posttreatment (or anytime during the
follow-up period) are offered appropriate referrals in the community for continued support.
During the follow-up period, participants are seen for booster sessions in their respective
treatment arm every 4 weeks for the 6-month duration, which is similar to the protocol in
other trials (March et al. 2006; Walkup et al. 2008). Strict rescue criteria are used if a child’s
symptoms worsen meaningfully, the child requires a higher standard of care (i.e., inpatient),
and/or the child experiences suicidality or meaningful side effects.

Quality Assurance and Data Management

Multisite studies benefit from a distribution of tasks. Throughout TAASD, both assessments
and therapy are checked for quality assurance. TU serves as the quality assurance site for IE
measures and will review 20% of assessments to assess inter-rater reliability by study
completion. The UCLA site assesses therapy quality assurance by having experienced raters
rate two randomly selected tapes per child: one tape from the early phase of therapy
(sessions 1-6) and one from the late phase (sessions 7-16). TU also rates treatment integrity
for the Coping Cat cases. By study completion, 15% percent of these rated tapes will be
rated for internal reliability by a secondary person. USF manages data analysis and security.
A secure online data collection software collects participant data across sites. Specific
identifiers and codes restrict access to authorized personal. Routine monitoring is performed
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by the study PI’s and throughout the study an independent Data Safety and Monitoring
Board (DSMB) will oversee data collection.

Design Challenges and Paths not Taken

Why Not Compare CBT to Pharmacotherapy or Combined Treatment?

Based on an evaluation of the literature, and with expert consultant input, it was decided that
the use of a medication comparison was not justified given the limited supporting efficacy
data for youth with ASD. There have been no controlled, well-powered studies of (SSRIs)
for anxiety in ASD. Recently, the NIH STAART Autism Network supported a multi-site trial
testing the efficacy of citalopram versus placebo for high levels of repetitive behavior in 149
youth with ASD (King et al. 2009). No benefit of citalopram was observed on the primary
treatment target, repetitive behaviors (Mgosage=16.5mg/day). Most studies of SSRIs in ASD
involve small, mixed samples (McDougle et al. 2003), usually in open trial formats
(Steingard et al. 1997), with varying efficacy endpoints and target symptoms. Therefore,
non-pharmacological interventions for anxiety in ASD have significant public health
implications.

Based on the participant characteristics of similar samples in prior studies (Wood et al.
20093, 2015), it is expected that some participants will be taking psychoactive medication.
Medication dosage is monitored throughout treatment to ensure there are no changes in dose
or medication that could influence the results. Maintaining a stable dose helps address the
concern that changes in anxiety might be linked to psychoactive medication use. Medication
use will also be considered in the data analyses.

Why Compare Two Active CBT Treatments?

Using TAU, along with two versions of CBT allows a test of efficacy of CBT for anxiety in
ASD. Moreover, it permits a test of the relative strengths of a modular CBT that addresses
potentially relevant ASD features (e.g., social skills) and a CBT that directly addresses
anxiety. A non-specific or non-CBT comparison condition may not be acceptable to
families, may be linked to high attrition, and is not likely to yield meaningful gains in youth
with ASD.

Differentiation of Anxiety and ASD

Although some symptoms of anxiety and of ASD are similar (e.g., social avoidance,
perseveration) and potentially related, the underlying pathology of these disorders likely
differs (Kerns and Kendall 2012). The assessment instruments needed for proper study in an
ASD-and-anxiety sample should be able to effectively differentiate anxiety from ASD
symptoms and converge with other measures of anxiety (Storch et al. 2012a, b). The primary
symptom outcome measure (PARS) is an IE-administered measure with evidence of
convergent and discriminant validity within samples of youth with ASD that permits refined
questioning about the nature of anxiety symptoms, an assessment approach that is likely to
lead to increased precision. In addition, for research purposes, TAASD uses additional
measures (e.g., the ADIS/A) created to aide in distinguishing anxiety symptoms and ASD
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symptoms and to capture symptoms of anxiety that may have a differential treatment
response.

Why Not Conduct a Single Site Trial?

Although cost and project complexity are greater with a multi- over a single-site study, the
use of multiple sites allow for rapid participant recruitment and the dissemination of the
findings. Moreover, each site offers its own area of expertise in the tested treatments and
assessments. Multiple sites also allow for greater generalizability by providing greater
heterogeneity in the ethnicity and socio-demographic characteristics of participants. Finally,
a multi-site study provides data regarding treatment transportability.

Conclusion

There is a growing and pressing need to know the relative efficacy of treatments for anxiety
in youth with ASD and anxiety. To date, no RCTs have evaluated the relative efficacy of
standard CBT for anxiety in children with ASD, modular CBT for youth with ASD and
anxiety, and TAU. Moreover, there are limited data on the potential moderators and/or
mediators of how and when different versions of CBT are needed for children with ASD.
Such data will be an instrumental stepping-stone to effective dissemination and
implementation.
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Recruitment, Treatment & Measures Administered

Screening
IE: ADIS/ASA, ADOS2, CARS, CGI-S, PARS, SACA, WISC-IV
P: SRS, CBCL, MASC

[ BIACA Coping Cat ]

| | |

8 week Mid Assessment
IE: CGI-S, CARS, SACA

1 1 1

16 week Post Assessment
IE: ADIS/ASA, ADOS2, CGI-S, PARS, SACA
P: CBCL, MASC, SRS

Responder to Tx? Choice of Tx

Off-Protocol
Tx

Maintenance
of Tx

Final Assessment*
IE: ADIS-IV; CGI-S; CGI-I; PARS; SACA
P: CBCL; MASC; SRS

Appendix of Measures \

ADIS/ASA: Anxiety Disorders Interview
Schedule-Parent /Autism Spectrum
Addendum. Diagnostic interview with
parent.

ADOS2: Autism Diagnostic Observation
Schedule, 2" Edition. Diagnostic
interview with child.

CARS: Childhood Autism Rating Scale.
Diagnostic interview with parent.

CBCL: Child Behavior Checklist. Parent
report of child functioning and behavior
problems.

CGl-I: Clinical Global Impression Scale —
Improvement. Measures anxiety
improvement

CGI-S: Clinician Global Impressions Scale
Severity. Clinician rating of anxiety
severity.

MASC: Manifest Anxiety Scale for
Children. Parent report of anxiety
severity.

PARS: Pediatric Anxiety Rating Scale.
Clinician rating of anxiety severity.

SACA: Service Assessment for Children
and Adolescents. Parent report of other
services use.

WISC-IV: Wechsler Intelligence Scale for
Children — 4" Edition. Measures

untellectual functioning.

Fig. 1.
Recruitment, treatment, and measures administered
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Inclusion/exclusion criteria
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Inclusion criteria

Rationale

Outpatient youth ages 7 — 13 inclusive

Meet criteria for ASD

Minimum score of 14 on PARS Severity items
Minimum anxiety severity score of 3 on the CGI-S

Verbal Comprehension 1Q>70

Anxiety symptoms are considered the primary mental health problem

Stable on all psychiatric medications

Developmentally appropriate level for treatment
Group of interest

Defines interfering level of anxiety

Defines interfering level of anxiety

Verbal comprehension likely needed to profit from
CBT

Condition being treated

Unstable medication may confound treatment

Exclusion criteria

Rationale

Receiving concurrent therapy targeting anxiety, social skills training or
behavioral interventions

Current clinically significant suicidality or individuals who have engaged in
suicidal behaviors within 6 months

Been nonresponsive to an adequate trials of CBT for anxiety within the previous
2 years

Lifetime bipolar disorder, schizophrenia or schizoaffective disorder

Initiation of a new psychiatric medication or a dose change on an established
psychiatric medication

May confound treatment

Require a higher level of care than provided

Not likely to respond to study treatment

Require a higher level of care than provided

Medication effects can confound treatment
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