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Abstract Cognitive-behavioral therapy (CBT) has been
developed and modified to treat anxiety symptoms in youth
with high-functioning autism spectrum disorders (ASD)
but has yielded varying findings. The present report is a
systematic review and meta-analysis examining the effi-
cacy of CBT for anxiety among youth with ASD. A sys-
tematic search identified 14 studies involving 511 youth
with high-functioning ASD. A random effects meta-ana-
lysis yielded a statistically significant pooled treatment
effect size (g) estimate for CBT (g = —0.71, p < .001)
with  significant heterogeneity [Q (13) = 102.27,
p < .001]. Removal of a study outlier yielded a statistically
significant pooled treatment effect size, (g = —0.47,
p < .001). Anxiety informant and treatment modality were
not statistically significant moderators of treatment
response. Findings suggest that CBT demonstrates robust
efficacy in reducing anxiety symptoms in youth with high-
functioning ASD.
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Introduction

As many as 50 % of youth with autism spectrum disorders
(ASD), a neurodevelopmental disorder characterized by
social and/or communication deficits and restrictive/repet-
itive behaviors [1], experience clinically significant anxiety
[2-5]. These youth appear more prone to experiencing
anxiety symptoms than neurotypical youth, due to their
significant communication and social deficits (e.g., diffi-
culty understanding social cues) [6], heightened sensory
sensitivity [7] and difficulty regulating emotions [6, 8]. In
youth with ASD, clinically significant anxiety symptoms
are associated with increased irritability, sleep disturbance,
disruptive behaviors, inattentiveness and health problems
(e.g., frequent gastrointestinal problems) [9-12] that sig-
nificantly impair school, home, and family functioning
above and beyond impairments associated with core ASD
symptoms [9, 11, 13—15]. Consequently, cognitive-behav-
ioral treatments that specifically target anxiety symptoms
in youth with high-functioning ASD have been designed
and evaluated.

Cognitive-Behavioral Therapy for Anxiety in Youth
with ASD

Cognitive-behavioral therapy (CBT) for anxiety targets
cognitive (e.g., anxiogenic cognitive factors) and behav-
ioral (e.g., avoidance, rituals) factors that contribute to the
maintenance of anxiety symptoms [16]. Avoidance of
feared stimuli is negatively reinforcing (i.e., the individual
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experiences a decrease in distress when the feared stimuli
is removed) and reinforces future avoidant behaviors.
Accordingly, CBT treats anxiety symptoms by exposing
the individual to the feared stimuli in a gradual, progressive
manner while preventing avoidant or ritualistic behaviors
which allows the individual to naturally habituate to anx-
iety. Cognitive components of CBT can include emotion
identification, challenging assumptions and schemas, and
cognitive restructuring tasks to target distorted thoughts.
Behavioral components beyond exposure to feared stimuli,
include increasing pleasurable activities and behavioral
management techniques such as rewards and reinforce-
ments. When employed across disorders, CBT components
can vary on the emphasis that is placed on cognitive or
behavioral components and can be tailored to meet the
individual’s unique abilities and symptom presentation.

Core components of CBT for the treatment of anxiety
symptoms in typically developing youth and youth with
high-functioning ASD include psychoeducation (e.g., the
nature of the child’s anxiety and treatment rationale is
explained by the therapist), cognitive therapy (e.g., worries
are challenged and thoughts are restructured), creation of
the fear hierarchy (i.e., feared stimuli are ranked according
to how anxiety-provoking they are to the youth), and
exposure and response prevention (i.e., the youth is
repeatedly and gradually exposed to feared stimuli in an
hierarchical manner and prevented from engaging in anx-
iety-reducing tactics until the anxiety has naturally
decreased) [17-20]. The application of CBT in typically
developing youth has been modified to be appropriate for
youth with ASD. For example, youth with ASD often have
difficulty understanding and recognizing the thoughts and
feelings of others and within themselves. Consequently,
CBT protocols have been modified to include social stories
that explain the thoughts and feelings of others, social
coaching to develop social skills, as well as visual aids and
structured worksheets to employ CBT components [17,
18]. Efficacy of CBT in typically developing youth [21]
and youth with ASD [18, 19] has been demonstrated across
a number of studies. However, in youth with ASD, the
magnitude of effects is more variable with some studies
finding robust effects [22] while others have found more
modest [23] or small effects [24].

To date, one systematic review [25] and one systematic
review and meta-analysis [26] have examined the efficacy
of CBT for clinically significant anxiety symptoms in
youth with ASD. Sukhodolsky et al. [26] included 8 pub-
lished randomized controlled clinical trials comparing CBT
for anxiety in high-functioning youth with ASD with
another treatment, no treatment control, or waitlist control.
Moderate to large treatment effect sizes were reported:
clinician (d = 1.19), parent (d = 1.21), and child
(d = 0.68) with significant heterogeneity within groups.
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The authors concluded that CBT yielded significant treat-
ment effects for youth with ASD and that clinician and
parent reports were sensitive to treatment changes but that
child reports were not.

Although these reviews have provided an insightful
narrative summary supporting the use of CBT and Sukh-
odolsky et al. [26] had included quantitative analyses to
support these claims, these studies have two primary lim-
itations. First, due to the limited number of studies included
in these past meta-analyses, publication bias and moderator
analyses could not be performed. Identification of moder-
ators would help inform researchers and clinicians about
whether treatment efficacy varies across specific study and
treatment variables and aid in individualizing treatment
plans. Second, since the publication of the most current
review and meta-analysis [26], four randomized CBT trials
and two open trials for anxiety in youth with ASD have
been reported. The addition of these six studies to the lit-
erature warrants an updated meta-analysis and systematic
review. Consequently, the present paper aims to update the
previous systematic review and meta-analysis [26] and
explore moderators of CBT response among youth with
high-functioning ASD. Specifically, this meta-analysis
aims to examine if treatment efficacy varies as a function
of the reporter (child, parent, or clinician) and treatment
modality (group versus individual sessions).

Potential Moderators of Response
Treatment Modality

In youth with high-functioning ASD, CBT has been
administered in a group fashion [27], individually with
family involvement [18, 19] or both [28]. Although a study
has never been conducted to examine the differences in the
effectiveness of these treatment modalities in youth with
ASD, it has been suggested that individualized treatment of
anxiety in youth with ASD may be more efficacious than
group therapy [29, 30]. Individual treatment may offer
greater flexibility and can be tailored to meet the specific
needs of the youth such as adjusting treatment to meet the
cognitive and communication skill level of the youth with
ASD.

Anxiety Informant

Evidence suggests that children’s, parents’ and clinicians’
reports of treatment efficacy can differ significantly. In
particular, the child’s report, when compared to the reports
of the parent and clinician, is frequently discrepant [18, 27,
31]. This disparity may be the result of the child’s limited
insight into his/her anxiety symptoms (e.g., lack of rec-
ognition that anxiety symptoms are clinically significant



Child Psychiatry Hum Dev (2015) 46:533-547

535

and/or are impairing) or comorbid conditions (e.g., atten-
tion difficulties, oppositional behaviors) [2, 5, 6, 15]. These
results suggest that the perception of CBT efficacy at
reducing anxiety may vary as a function of the informant.

Current Study

To facilitate evidence-based practice in the implementation
of CBT in youth with high-functioning ASD, this study
reviewed the current literature and examined the efficacy of
CBT to reduce anxiety symptoms in youth with high-
functioning ASD via meta-analytic methods. This study
had the following aims: (1) describe and summarize the
characteristics of the included studies; (2) examine the
efficacy of CBT to reduce anxiety symptoms in youth with
high-functioning ASD; and (3) explore if treatment effi-
cacy varies as a function of who assesses the child’s anx-
iety (i.e., child, parent, or clinician) and treatment modality
(i.e., group versus individual sessions). Based upon previ-
ous findings supporting the efficacy of CBT for anxiety in
youth with ASD, it was hypothesized that CBT would yield
an overall moderate treatment effect size.

Method
Literature Search

A systematic search of computerized databases (PsychlInfo,
Pubmed, Google Scholar, ProQuest Dissertation/Thesis
Library) and abstracts and reference lists of published and
unpublished work was conducted using the key words *
Autism”, “Autistic”, “Asperger”, “PDD”, “ASD” in
various combinations with “anxiety”, “phobia”, “fear”,
“OCD” and “cognitive behavioral therapy”. Thereafter,
abstracts were reviewed by the first author and a research
assistant for relevance.

Selection of Studies

Studies were included in the meta-analysis if they met the
following inclusion criteria: (1) study must report on a
randomized controlled trial or open trial of CBT for anxiety
in youth with ASD; (2) study must involve a sample of
youth with ASD aged 18 years or younger; (3) ASD
diagnosis must be established through a reliable measure of
ASD (e.g., the Autism Diagnostic Interview-Revised (ADI-
R); [32], the Autism Diagnostic Observation Schedule
(ADOS); [33]) and/or through medical records; (4) reduc-
tion of anxiety symptoms must be the primary aim of the
study; and (5) anxiety must be measured through a psy-
chometrically sound instrument (i.e., reliability and valid-
ity of anxiety measure have been established in youth with

430 Citations Identified |

410 Citations Excluded
371 Not CBT Treatment Trials
and/or Not Anxiety Related
and/or Not Studying ASD
13 Casestudies
34 Duplicates

Identification

|

20 Manuscripts Retrieved for Detailed Evaluation

Screening

6 Manuscripts Excluded
3 Adult Studies
2 Anxiety not primary
1 Effect sizes could not be calculated

[

14 Manuscripts Included in Systematic Review and Meta-Analysis
12 Randomized Controlled Trial
2 Open Trial

Included

[

Fig. 1 Selection of studies for meta-analysis of CBT trials for
anxiety in youth with high-functioning ASD. Flow diagram depicts
reasons for exclusion of several citations identified in the search

or without ASD). Case studies, qualitative case reports and
single case designs were not included in this meta-analysis.
This search was not limited to a specific time period and
included only studies published in English. The last search
was run November 17th, 2013. See Fig. 1 for a flowchart
diagram of the selected studies.

Selection of Treatment Outcome Measures

Based on the demonstrated psychometric properties and the
use of common anxiety severity scales in youth with ASD,
a preferred list of outcome measures was generated a pri-
ori. Preferred rating scales included Anxiety Disorders
Interview Schedule Clinical Severity Rating (ADIS-IV;
[34]), Child and Adolescent Symptom Inventory-4 Anxiety
Scale (CASI-Anx; [15]), Clinical Global Impression-
Severity scale (CGI-S; [35]), Multidimensional Anxiety
Scale for Children (MASC; [36]), Pediatric Anxiety Rating
Scale (PARS; [37]), Revised Children’s Manifest Anxiety
Scale (RCMAS; [38]), Screen for Child Anxiety Related
Disorders (SCARED; [39]), and Spence Children’s Anxi-
ety Scale (SCAS-P/C; [40]).

Data Collection and Coding of Study Variables

Each study was independently coded using specific cod-
ing sheets by the study’s first and second authors for the
following information: sample size, gender distribution,
mean age of the sample (years), mean intelligence quo-
tient (IQ) or study IQ requirement (e.g., full scale, ver-
bal), ASD diagnosis, distribution of anxiety diagnoses,
medication usage, study design, treatment modality (i.e.,
group versus individual CBT sessions) and duration,
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Table 2 Main treatment components of each study

Table 2 continued

Author (year) Main treatment components

Author (year) Main treatment components

Chalfant et al. [22] Cool Kids recognition of anxious feelings and
somatic reactions to anxiety, simplified
cognitive restructuring exercises which
include identifying helpful and not helpful
thoughts, coping self-talk, relaxation training,
exposure to feared stimuli and relapse
prevention; session taught through role play,
visual aids, and structured worksheets

Ehrenreich-May See Wood et al. [18]

et al. [49]

Fujii et al. [46] Building Confidence recognition of anxiety
feelings and somatic reactions to anxiety,
coping skills followed by in vivo exposure,
creation of fear hierarchy, development of
friendship skills; sessions were taught through

guided conversation (Socratic questioning)

First 16 sessions focused on remittance of
general anxiety symptoms and last 16 sessions
were focused on child’s relationships and
interactions with peers at school and in the
community (social coaching)

McConachie et al. Exploring Feelings recognition of anxiety
[44] feelings and somatic reactions to anxiety,
development of physical, social and thinking
tools appropriate for each child

McNally Keehn
et al. [43]

Coping Cat recognition of anxious feelings and
somatic reactions to anxiety, cognitive
restructuring, anxiety management techniques,
creation of fear hierarchy, exposure, use of
reinforcement strategies; sessions taught
through written and visual materials, concrete
language, use of sensory stimulating objects,
and use of computer

Ooi et al. [48] Treatment manual adapted from existing CBT
treatments: recognition of feelings in oneself
and others, understanding and identifying
different types of emotions, anxiety
management techniques including relaxation
training, and problem solving strategies;
sessions taught through visual cues and social
stories

Reaven et al. [23]  Coping Group: Fighting Worry and Facing
Fears recognition of anxiety feelings and
somatic reactions to anxiety, relaxation
training, creation of fear hierarchy, graded

exposures

Reaven et al. [27]  Facing Your Fears included components of the
Coping Cat, relaxation, deep breathing,
strategies for emotion regulation, use of
cognitive self-control, included a token
reinforcement program, graded exposures;
sessions taught through worksheets, hands-on

activities, video modeling, and visual aids

Sofronoff et al. Child identified different emotions, learned
[24] relaxation techniques, developed social tools
and thinking tools, and learned emotion
management skills

Storch et al. [19]
Sung et al. [47]

See Wood et al. [18]

Incorporated various CBT programs including
The Coping Cat Program, Exploring Feelings,
and other anxiety management programs:
recognition and understanding of emotions,
identification of anxiety triggers, anxiety
management techniques, cognitive
restructuring, problem-solving strategies,
exposures; sessions were taught through visual
strategies (e.g., cue cards), role-play, social
stories, and worksheets

Multimodal Anxiety and Social Skills
Intervention Based upon principles of CBT
and applied behavior analysis: recognition of
anxious feelings and somatic reactions to
anxiety, cognitive restructuring, relaxation
training, exposures, social skills development,
parent coaching; sessions were taught through
handouts and hands on activities

White et al. [28]

Wood et al. [18] Behavioral Interventions for Anxiety in Children
with Autism recognition of anxious feelings
and somatic reactions to anxiety, coping skills
(e.g., relaxation training), creation of feared
hierarchy, exposures, social skill development
which included friendship development, social
coaching and development of peer

relationships

Wood et al. [45] See Wood et al. [18]

Main treatment components were reported by each study and sum-
marized in this table

treatment fidelity, anxiety measures used, and anxiety
informant (i.e., child, parent, and clinician) and corre-
sponding effect size (g) (see Table 1). Inter-rater agree-
ment for study characteristics was excellent for
categorical (k= 1.0) and continuous variables
(ICC = 0.99). Any disagreements between the authors
were resolved through discussion. The author made
unsuccessful attempts to contact study authors who had
missing information. All authors of studies with missing
data (k = 9) were contacted for additional information.

Statistical Analyses

All study analyses were completed in the statistical pro-
gram Comprehensive Meta-analysis (CMA; [41]).

Cohen’s d and Hedges’ g
Standardized mean differences of anxiety scores at post-

treatment were used to determine the effect size of studies
that reported a comparison group. Standardized mean
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Study name Statistics for each study
Hedges's Standard Lower Upper

aq error  Variance limit limit Z-Value p-Value
Chalfant [22] -3.48 0.23 011 -412 -283 -10.51 0.00
Fujii [48] -2.08 0.68 047 -240 072 320 0.00
McNally Keehn [43] 0.78 0.1 008 -138 018 -2858 0.01
Ooi [48] -0.18 0.2 007 0685 033 068 0.45
Reaven [23] -0.48 0.27 007 101 00& -1.81 0.07
Resven [27] 0.0 0.29 008 -1.18 -0.04 2.1 002
Storch [19] 0.81 0.22 005 124 D38 372 0.00
White [28] 0.35 0.2¢ 007 085 015 128 017
Wood [18) 0.22 0.18 002 058 014 120 023
Sung [18) £0.07 0.24 006 054 0329 031 078
Sofroncff [24] 008 0.25 008 058 040 037 0.71
Ehrenreich-May [49 -0.85 021 005 127 043 397 0.00
McConachie [44] -0.22 028 008 070 028 089 0.38
Wood [48] 084 028 008 -1.13 018 257 0.01

0.71 0.19 004 109 033 387 0.00

Hedges's g and 95% CI

-—
—-
-
-
-
-
-

:

'

¢

-5.00 -2.50

2

2.50 5.00

Fig. 2 Forest plot of studies included in the meta-analysis

difference was used because the studies included in the
meta-analysis did not consistently use the same anxiety
scale. In studies where there was an absence of a com-
parison group, mean change scores were used to determine
effect sizes. In the case where more than one reporter or
more than one measure was reported in the study, effect
sizes were combined and averaged. Cohen’s d was calcu-
lated using the available data. Then, all effect sizes were
converted to Hedges’ g and a 95 % confidence interval was
calculated using CMA. Hedges’ g was used, as it corrects
for biases due to small sample sizes which is not assumed
under Cohen’s d. Hedges’ g < .5 indicate a small effect
size, g = 0.5-0.8 indicate moderate effect size and g > 0.8
indicate a large effect size [42]. Inverse variance weights
were used to weigh each study.

Random-Effects Model and Moderator Analyses

Under the random effects model, the true effect size is
assumed to vary from study to study and the summary
effect is the estimate of the mean of the distribution of
effect sizes. Data were analyzed using a random effects
model for two primary reasons. First, it was expected that
the studies included in this meta-analysis would differ on
their study characteristics, resulting in varying true effect
sizes. Second, the random effects model allowed the find-
ings of the meta-analysis to be generalized beyond the
studies included in the analysis. In other words, the use of a
random effects model would allow findings to be extrap-
olated to studies not included in the present meta-analysis.
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Heterogeneity was assessed using visual inspection of the
forest plots and the (Q statistic. Publication bias was
assessed using a funnel plot. Orwin’s Fail Safe N was used
to determine the number of un-retrieved trials required to
reduce the overall effect size to a low treatment effect size.
Categorical moderators were analyzed by examining
overlap in confidence intervals.

Power Calculations

Using the random effects model of 14 studies with an
average of 22 participants in the CBT intervention condi-
tion, and 20 participants in the control condition, there was
a power of 0.99 to detect a large treatment effect size of
0.8.

Results
Included and Excluded Trials

A total of 430 references was identified through electronic
searches of “Google Scholar”, “PubMed”, and “Psychl-
nfo”. After inspection of titles and abstracts, 410 refer-
ences were excluded because they did not meet the
inclusion/exclusion criteria and/or were duplicates (see
Fig. 1). The remaining 20 references were retrieved for
further review, from which six more manuscripts were
excluded because they were studies that included adults,
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Study name Grou,

Subgroup within study

Statistics for each study
Hedges's Standard

Hedges's g and 85% CI

g error Variance Z-Value p-Value
Chalfant [22] 1= child 287 0.42 018 700 000 ——
McNally Keehn [42] 1= child 047 0.42 017 -1.14 028
Ooi [48] 1= child 085 0.29 0.15 -1.85 0.10
Reaven [23] 1= child 0.28 0.27 0.14 0.74 0.48
Wood [18] 1= child 0.03 0.21 0.10 0.09 0.93
Sung [18] 1= chiki 0.07 0.24 006 031 0.78
Ehrenreich-May [45] 1= child 0.40 0.32 0.10 -1.28 0.21
McConachie [44] 1= child 0.24 0.25 0.12 068 0.50
1= child 0.60 0.29 0.09 -2.05 0.04 -’-
Chalfant [22] Z=parent 427 0.52 028 808 000 —_—
McNally Keehn [43] 2=parent 4113 0.45 020 253 0.01 B —
Ooi [48] 2Z=parant 0.19 0.35 0.12 0.55 0.58 ——
Reaven [23] Z=parent 088 0.28 015  -224 003 ——
Reaven [27] Z=parent D80 0.2% 0.08 211 0.03 ——
Storch [19] 2Z=parent 0.48 0.30 0.09 -1.62 0.10 —i
White [28] Z=parent 037 0.28 043 102 031 —r
Wood [18] 2=parent -1.21 0.24 0.12 -1.54 0.00 ——
Sofronoff [24] 2Z=parent .09 0.25 0.06 0.37 0.7
McConachie [44] 2=parent 0.20 0.28 0.12 0.58 0.56 1
Wood [45] 2=parent 071 0.28 0.13 -2.00 0.05 ——
2=parent 0.82 0.28 007  -3m 0.00 -
Fujii [48] 3=clini -2.06 0.68 0.47 -3.01 0.00 -t+——
Storch [15] 3=clinician -1.18 0.3z 010 AT 0.00 -
White [28] 3=clinician 032 0.28 013 080 037 ——
Wood [18] 3=clinician 2.44 0.42 017  -587 000 -+
Ehrenreich-May [48] 3=clinician 122 0.29 008 424 0.00 -
Wood [45] 3=clinician 058 0.35 012 184  0.10 —-]
3=clinician -1.23 0.30 008 405 000 il
Overall 0.87 0.18 0.03 -5.28 0.00 ’
-6.00 -3.00 0.00 3.00 6.00
Fig. 3 Forest plot of studies by anxiety informant
Study name Grou Statistics for each study Hedges's g and 95% CI
Treatment modality Hedges's Standard
q error  Variance Z-Value p-Value
Chalfant [22] 1=group -1.48 0.33 0.11  -10.51 0.00 ——
McConachie [44] 1=group 0.22 0.25 0.08 0.89 0.28
Ooi [48] 1=group 0.18 0.26 0.07 069 0.4%
Reaven [23] 1=group 0.48 027 0.07 -1.81 0.07 —
Reaven [27] 1=group 0.80 0.28 0.08 2.1 0.03 —f—
Sung [18] 1=group .07 0.24 0.08 0.31 0.78 -
White [28] 1=group 0.35 0.26 007 -1.38 0.17 e 2
1=group 078 0.38 015 -187 005 e
Ehrenreich-May [45] 2=individual 085 0.21 005 387 0.00 -
Fujii [48] 2Z=individual -2.06 0.68 0.47 -3.01 0.00 —_—
McNalhy Keshn [42] Z=individual 0.78 0.21 0.09 -2.568 0.01 i
Sofronoff [24] 2=individual -0.08 0.28 0.08 0.37 0.7
Storch [19] 2=individual .81 0.22 005 272 0.00 -
Wood [18] 2=individual Dz 0.18 0.03 -1.20 0.23
Wood [45] Z=individual 054 0.25 006 257 0.01 -
Z=individual 082 0.18 0.02 -3.99 0.00 ‘
Overall .64 0.14 002  -444 000 <+
-5.00 -2.50 0.00 2.50 5.00

Fig. 4 Forest plot of studies by treatment modality

reduction of anxiety was not their primary aim and/or
effect sizes could not be calculated based upon the infor-

mation provided.

Eight of the 14 studies were randomized controlled trials
comparing CBT to a waitlist [18, 22, 24, 27, 28, 44-46].

Three of the 14 studies were randomized controlled trials
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Fig. 5 Funnel plot of included studies
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Fig. 6 Funnel plot without the outlier

comparing CBT to treatment as usual [19, 23, 47]. One of
the 14 studies represented a randomized controlled trial
comparing CBT to a control group that received a non-
CBT treatment, the Social Recreational Program [48]. Two
of the 14 studies were open trials [49, 50].

Participants

Collectively, the 14 studies had a total of 511 participants.
Two hundred eighty-three participants received CBT and
228 received the following: treatment as usual (n = 52),
waitlisted (n = 172), or enrolled in the Social Recreational
Program (n = 34). The sample size of the studies ranged
from 6 to 71 participants. Of the studies that reported
gender distribution, most of the participants were male
(n = 422, 83.6 %) and the remaining participants were
female (n = 83; 16.4 %). The ages of the participants
varied from 7 to 17 years (M = 11.10 years). Of the
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studies that reported ASD diagnosis distribution among its
participants, 191 (41.4 %) participants were diagnosed
with Asperger’s syndrome, 150 (32.5 %) participants were
diagnosed with autistic disorder, 81 (17.6 %) participants
were diagnosed with PDD-NOS, and 39 (8.5 %) partici-
pants were labeled as “high functioning ASD”. Of the
studies that reported anxiety diagnoses among its partici-
pants, the following anxiety disorders were reported: social
phobia (SP) (n = 160; 33.5 %), generalized anxiety dis-
order (GAD) (n = 133; 27.8 %), separation anxiety dis-
order (SAD) (n = 79; 16.5 %), specific phobia (Specific)
(n = 51; 10.7 %), obsessive compulsive disorder (OCD)
(n = 42; 8.8 %), agoraphobia with or without panic
(n = 6; 1.3 %), panic disorder (PD) (n = 3; 0.6 %), post-
traumatic stress disorder (PTSD) (n = 3; 0.6 %), and
anxiety disorder not otherwise specified (n = 1; 0.2 %)."
Of the studies that reported medication usage among its
participants, the following medications were reported: anti-
anxiety/anti-depressant (n = 66; 31.7 %), stimulant, ato-
moxetine, or guanfacine (n = 48; 23.1 %), anti-psychotics
(n = 34; 16.3 %), alpha blockers (n = 6; 2.9 %), anti-
convulsants (n = 4; 1.9 %), mood stabilizers (n = 1;
0.5 %), anxiolytic medications (n = 1; 0.5 %) and other
psychotropic or non-psychotropic medication that were not
specified (n = 48; 23.1 %). See Table 1 for study and
participant characteristics.

Intervention Characteristics

The duration of CBT sessions ranged from 60 to 120 min
and trial periods lasted from 6 to 32 weeks
(M = 14.79 weeks). Therapy was conducted by graduate
students, individuals who held postgraduate degrees in
psychology, clinical psychologists, and/or highly trained
therapists. Seven studies conducted CBT in individual
child sessions with or without parents [18, 19, 24, 43, 45,
46, 49]. Six studies conducted CBT in group sessions with
or without parents [22, 23, 27, 44, 47, 48] and one study
conducted CBT in individual and group sessions [28].
Common CBT components reported included: psychoed-
ucation (e.g., recognition of anxious feelings in oneself and
others, recognition of anxiety triggers, recognition of
somatic reactions to anxiety), cognitive restructuring,
relaxation techniques, creation of the fear hierarchy,
exposures to feared stimuli, and social skill development.
Sessions were often taught through role play, visual aids,
structured worksheets, social stories, and video modeling
and a variety of reinforcement strategies was used (e.g.,
token system, engaging in child’s restricted interest).

! Autism Spectrum Disorder diagnoses and anxiety diagnoses were
based upon the Diagnostic and Statistical Manual of Mental
Disorders, 4th, edition, Text Revision (DSM-IV-TR).
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Study name Subgroup within study ics with study d Hedges's g (35% Cl) with study removed
Standard Lower Upper
Point error Variance limit limit  Z-Value p-Value
Chalfant 2006 Combined -0.468 0.096 0.009 -0.655 -0.277 -4.828 0.000 -
Eh ich-May i ined -0.707 0.212 0.045 -1.122 -0.291 -2.224 0.001
Fujii 2012 2=clinician -0.655 0.198 0.028 -1.0239 -0.271 -2.241 0.001
McC hie 2012 Combined -0.756 0.209 0.044 -1.165 -0.247  -2.624 0.000
McNaslly Keehn 2012 Combined -0.711 0.207 0.042 1117 -0.205 -3.428 0.001
Ooi 2008 Combined -0.758 0.208 0.042 -1.165 -0.352 -2.6854 0.000
Reaven 2009 Combined -0.735 0.210 0.044 -1.145 -0.224  -2.507 0.000
Reaven 2012 2=parent -0.725 0.209 0.044 -1.124 -0.2186  -2.473 0.001
Sofronoff 2005 2=parent -0.765 0.207 0.042 -1.170 -0.280 -2.702 0.000
Storch 2012 Combined -0.710 0.212 0.045 -1.125 -0.294  -3.248 0.001
Sung 2011 1= child -0.767 0.207 0.043 1172 -0.282 -3.714 0.000
White 2013 Combined -0.746 0.209 0.044 -1.156 -0.235  -2.560 0.000
Wood 2009 Combined -0.760 0.212 0.045 -1.176 -0.243  -3.572 0.000
Wood in press Combined -0.722 0.211 0.044 -1.126 -0.210  -2.421 0.001
0.714 0.195 0.028 -1.095 -0.232 -2.687 0.000
-2.00 -1.00 0.00 1.00 2.00

Fig. 7 Forest plot of effect sizes when one study is removed

Treatment protocols were based on manuals and/or books
that modified CBT to be appropriate for youth with high-
functioning ASD. These protocols included Cool Kids [50],
Facing Your Fears [23], Behavioral Interventions for
Anxiety in Children with Autism (BIACA; [17]), Coping
Cat [51], Multimodal Anxiety and Social Skill Intervention
for Adolescents with Autism Spectrum Disorder (MASSI;
[20]), Exploring Feelings [52], and Building Confidence
[46]. See Table 2 for the treatment manuals and treatment
components reported by each study.

Dependent Variables

The primary anxiety outcome measures that were used
included: Anxiety Disorders Interview Schedule Clinical
Severity Rating (ADIS-IV CSR; [34]) (k = 9), Child and
Adolescent Symptom Inventory-4 Anxiety Scale (CASI-
Anx; [15]) (k = 1), Clinical Global Impression-Severity
scale (CGI-S; [35]) (k = 2), Multidimensional Anxiety
Scale for Children (MASC; [36]) (k = 3), Pediatric Anxi-
ety Rating Scale (PARS; [37]) (k = 4), Revised Children’s
Anxiety and Depression Scale-Total Anxiety (RCADS;
[53]) (k = 1), Revised Children’s Manifest Anxiety Scale
(RCMAS; [38]) (k = 1), Screen for Child Anxiety Related
Disorders (SCARED; [39]) (k = 1), and Spence Children’s
Anxiety Scale (SCAS-P/C; [40]) (k = 6).

CBT Treatment Efficacy

A random-effects meta-analysis revealed a statistically
significant treatment effect for CBT for anxiety in youth
with high-functioning ASD (g = —0.71, 95 % confidence
interval [CI] —1.10, —0.33, z = —3.67, p < .001) with
significant heterogeneity [Q (13) = 102.27, p < .001,
I> = 87.29 %). See Fig. 2 for treatment effect sizes.

Visual inspection of the funnel plot identified one study
as an outlier [22]. When the study was removed, the
treatment effect was lower (g = —0.47, 95 % CI —0.66, —
0.28, z=—4.84, p <.001), but was still statistically
significant.

Moderators of Response
Anxiety Informant

Effect sizes did not significantly differ across anxiety
informants: child (g = —0.60, 95 % CI —1.17, —0.03,
z = —2.05, p < .05), parent (g = —0.82, 95 % CI —1.34,
—0.30, z = —3.11, p < .01), and clinician (g = —1.23,
95 % CI —1.19, —0.55, z = —5.29, p < .001). See Fig. 3
for the forest plot of effect sizes by anxiety informant.
Removal of the outlier did not yield significant differences
in effect sizes across anxiety informants.

Treatment Modality

Effect sizes did not significantly differ across treatment
modalities: group sessions with or without parents (g = —
0.75, 95 % CI —1.50, —0.003, z = —1.97, p = .05) and
individual sessions with or without parents (g = —0.62,
95 % CI —0.92, —0.36, z = —4.44, p < .01). See Fig. 4
for the forest plot of effect sizes by treatment modality.
Removal of the outlier did not yield significant differences
in effect sizes across treatment modality.

Assessment of Publication Bias
Visual inspection of the funnel plot with and without the

outlier suggested no evidence for publication bias. See
Figs. 5, 6 for the funnel plots.
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Publication bias was also assessed using a conservative
and meaningful analysis, Fail-safe N [53] which reflects
the number of unretrieved studies required to reduce the
overall effect size to a specified effect size. In this study,
the specified effect size was 0.4 signaling a low treatment
effect size. Orwin’s Fail Safe N identified 118 unretrieved
studies with the outlier included and 78 unretrieved studies
with the outlier removed suggesting that effect sizes
observed in the present study are likely to be robust.

Sensitivity Analyses

Using CMA, overall treatment effect size was calculated
after removal of each study listed. Removal of each study
yielded statistically significant moderate to large overall
treatment effect sizes (g range —0.66 to —0.77) with the
exception of Chalfant et al. [22]. See Fig. 7 for the forest
plot of this sensitivity analysis. Removal of the two open
trial studies [48, 49] yielded a moderate effect size (g = —
0.76). Removal of child reports which reported the lowest
effect sizes revealed that the overall effect size increased
from a moderate effect size (g = 0.71) to a large treatment
effect (g = —0.84, 95 % CI —1.26, —0.42, z = —3.95,
p <.001).

Discussion

The present study builds on Sukhodolsky et al. [26] by
providing an updated assessment of CBT for anxiety in
youth with high-functioning ASD using meta-analytic
methods, as well as explores possible moderators of treat-
ment response. This study identified 14 studies involving
511 participants with high-functioning ASD. All studies
used in Sukhodolsky et al. [26] were included in the current
meta-analysis. As hypothesized, CBT had a moderate
treatment effect size (g = —0.71). Inspection of the funnel
plot revealed no evidence of publication bias. In random-
ized controlled trials, CBT was superior to control condi-
tions (e.g., wait-list, treatment as usual) and had a moderate
treatment effect (g = —0.76, 95 % CI —1.20, —0.31).
Based on a visual inspection of the forest plot and Q sta-
tistics, the observed heterogeneity was largely attributed to
the inclusion of two studies [22, 46], which reported
greater treatment effect sizes than the other studies inclu-
ded in the meta-analysis (g = —3.48 and g = —2.06,
respectively). Removal of the study’s outlier [22] yielded a
significant but lower effect size, reducing the overall effect
size from a moderate to small effect. Although this outlier
contributed substantially to the overall effect size, the
removal of this outlier and the remaining statistically sig-
nificant effect size suggests that the efficacy of CBT for
anxiety in youth with ASD remained fairly robust. Unlike
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the other studies included in this study, in Chalfant et al.
[22], each session lasted an average of 2 h over a 12 week
period and had group sessions that included a large number
of youth per group (6-8 per group). Other factors not
explored in this meta-analysis or other factors not reported
by the study may explain this large effect size (e.g.,
treatment fidelity, medication usage, homework compli-
ance). Unlike the other studies included in this study, in
Fujii et al. [46], CBT was administered over 32 weeks,
which is notably longer than the usual 12—-16 weeks com-
monly reported by the other studies. It is possible that the
extended period of CBT sessions was associated with more
robust effects, as participants may have had more time to
practice skills learned in treatment sessions than in the
other studies included in this meta-analysis. However, the
relationship between treatment length and treatment out-
comes has not been systematically examined in youth with
high-functioning ASD and co-occurring anxiety. Due to the
limited number of studies included in this meta-analysis,
treatment length was not explored as a moderator of
treatment outcomes.

With one exception, treatment effects were positive
across studies. Unlike the majority of the studies included
in this meta-analysis, Ooi et al. [48] reported that youth
with ASD reported a decrease in overall anxiety symptoms
and parents reported an increase in overall anxiety symp-
toms at post treatment. As advised by the authors, these
results should be interpreted with caution because of the
study’s small sample size of participants (n = 6) and open
trial nature in which multiple other factors may contribute
to findings (e.g., individual differences among patients).

The secondary aim of this study was to evaluate whether
the observed variability in effect sizes was the result of anxiety
informant and treatment modality. Moderator analyses
revealed that anxiety informant (i.e., child, parent and clini-
cian) and treatment modality (i.e., group sessions with or
without parents versus individual sessions with or without
parents) were not significant moderators of treatment
response. Group administration of CBT with or without par-
ents yielded a large treatment effect (g = —0.75, k = 7) and
individual administration of CBT with or without parents
yielded a moderate treatment effect size (¢ = —0.62, k = 7)
but overlap in confidence intervals revealed that they were not
statistically significantly different. These findings suggest that
individual and group administration of CBT for anxiety in
youth with high-functioning ASD are similarly efficacious.
Group administration of CBT can have several benefits
including improving treatment access, normalization of anx-
iety symptoms, peer and social support, and increased moti-
vation, acceptability, accountability, and self-efficacy [54].
Individual administration of CBT can also have several ben-
efits including the ability to tailor to the needs of the youth and
family members (e.g., modifying treatment protocol to



Child Psychiatry Hum Dev (2015) 46:533-547

545

incorporate comorbid symptoms), increase in confidentiality
and likelihood of patient disclosure, and personalized expo-
sures and feedback which may contribute to increased
acceptability. Individual child and family characteristics
should be considered when determining which treatment
approach is most beneficial for a particular youngster.

Sensitivity analyses revealed that removal of child
reports, which yielded a majority of the lowest effect sizes
reported (g range —0.03 to —2.97), resulted in a larger
effect size than when these effects sizes were included in
the analyses (g = —0.84 vs. g = —0.71). In six of the eight
studies that included child reports, the child reported low
treatment effect sizes (i.e., g < .50). In five of the seven
studies that included child, parent and/or clinician reports,
the child reported lower treatment effect sizes compared to
parent and/or clinician reports. Thus, the true effects of
CBT may in fact be higher when reducing potential vari-
ability in reporter. A previous meta-analysis of CBT trials
for anxiety in typically developing youth found that youth
often reported lower treatment effect sizes than their par-
ents’ reports [54]. These results are concordant with pre-
vious studies that have reported poor parent/clinician and
child diagnostic agreement on anxiety measures in typi-
cally developing youth (e.g., ADIS; [55]) and youth with
ASD (e.g., ADIS; [31]). It may be that children with ASD
have difficulty reporting on their symptoms due to limited
insight into symptoms and/or treatment effects, difficulty
reporting on internal states, and secondary to the effects of
comorbidity (e.g., inattentive youth may have difficulty
participating in evaluations).

The current findings of moderate to large effect sizes are
in line with the findings of current meta-analyses examin-
ing the efficacy of CBT in youth without ASD [21]. The
increase in the number of CBT trials for anxiety in youth
with ASD suggests growing popularity among clinicians
and researchers in using this approach to decrease anxiety.
Treatment components tailored to meet the needs of youth
with ASD reported by this meta-analysis were similar to
the components reported by the previous systematic
reviews and meta-analyses (e.g., introspection, social skill
development, use of visual aids, systematic reinforcement,
creation of fear hierarchy, and exposure to feared stimuli)
suggesting that these CBT components are still commonly
used to decrease anxiety in youth with high-functioning
ASD. Notably, the inclusion of social skill training (e.g.
maintaining eye contact, initiating and maintaining con-
versations, awareness of social boundaries) in CBT proto-
cols for anxiety in youth with ASD may be incorporated to
address the social impairments which are commonly
present in individuals with ASD. Moreover, social skills
training may be particularly beneficial at building self-
confidence and social competence [17] and relieving social

anxiety symptoms which is common in youth with ASD
[4].

The conclusion drawn by past systematic review and
meta-analyses [25, 26] that CBT is effective at reducing
anxiety in youth with high-functioning ASD was also
supported by this study. Families and clinicians who use
CBT as a treatment option should expect—on average—
moderate treatment gains. Although anxiety informant and
treatment modality were not statistically significant mod-
erators of treatment effect, other factors not explored in this
report may be and thus, are highlighted for future research
(e.g., child and parents’ level of motivation, child’s and
parents’ level of insight, child’s comorbid symptoms,
treatment homework compliance, and child, parent and
clinician rapport).

Limitations

This study should be interpreted in the context of its lim-
itations. This meta-analysis included a limited number of
studies with significant heterogeneity in treatment effect
sizes that could not be explained by the proposed moder-
ators. Due to the limited number of studies and data pro-
vided by the studies included in this analysis, moderator
analyses should be interpreted with caution, while other
potentially moderating variables should be explored. For
example, in this meta-analysis, the inclusion of parents in
CBT sessions and its effects on CBT efficacy could not be
explored, as has been investigated by a previous meta-
analysis in typically developing youth [54]. Furthermore,
due to inconsistent reporting of participant characteristics
across trials and the lack of information provided by some
studies examined in this systematic review and meta-ana-
lysis, the ability to examine additional moderators coded in
this study (e.g., anxiety diagnoses, medication usage) was
restricted.

Summary

In light of the critical need for evidence-based treatments
for anxiety in youth with ASD, understanding the efficacy
of CBT is important to provide treatment guidance. Con-
sequently, this study updated past systematic reviews and
meta-analyses by describing and summarizing the charac-
teristics of randomized controlled trials and open trials of
CBT for anxiety in youth with high-functioning ASD,
examining the efficacy of CBT for reducing anxiety
symptoms in youth with high-functioning ASD and
examining if CBT efficacy varied as a function of anxiety
informant and treatment modality. A moderate overall
effect size and significant heterogeneity were found;
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however, explored moderators did not explain this heter-
ogeneity suggesting that others factors not explored in this
study may explain the variability in treatment effect sizes
(e.g., homework compliance). Furthermore, removal of
child reports improved overall treatment effect size sug-
gesting that youth with high-functioning ASD may report
differently from clinicians and parents. Although further
research is needed to explore the efficacy of CBT for
anxiety in youth with ASD and other possible moderators
of this effect, results of this meta-analysis support CBT as
an effective treatment at reducing anxiety in youth with
ASD. Therapists treating youth with ASD and anxiety can
continue to substantiate their choice of CBT in the treat-
ment of anxiety and expect significant albeit moderate
improvements.
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