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Abstract

Children with autism spectrum disorder (ASD) are at greater risk for experiencing high levels of anxiety symptoms. Recent
evidence suggests Cognitive behavioral therapy (CBT) may also be effective for anxiety reduction in some presentations of
ASD. This meta-analysis evaluated twenty-three studies. Results yielded a moderate effect size (g=—0.66) for the reduction
of anxiety symptoms. Moderators indicated larger effects for studies were achieved with parental involvement (g=—0.85,
p <.05) than with child-only treatments (g =— 0.34, p <.05). Short-term interventions generated a smaller effect (g=—0.37
p <.05) than either standard-term (g=—1.02, p <.05) or long-term interventions (g=—0.69, p <.05).Implications for chil-

dren with ASD are discussed.
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Autism Spectrum Disorder (ASD) is a multifaceted neurode-
velopmental disorder characterized by difficulties with social
interactions, problems with communication, and restricted
and/or repetitive behaviors (American Psychiatric Associa-
tion (APA) 2013). There is widespread concern regarding
the prevalence and incidence of ASD. For example, the
Centers for Disease Control and Prevention (CDC 2018)
indicated that 1 in 59 children in the United States are identi-
fied with ASD, placing the total cost of intervention between
$11.5 billion and $60.9 billion.

Comorbidity with other disorders is common among
children with ASD. Mental health related disorders include
depression, anxiety, attention deficit hyperactivity disor-
der, oppositional defiant disorder, and conduct disorder
(Simonoff et al. 2008). In particular, studies have shown
children with ASD are at greater risk for experiencing higher
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levels of anxiety related symptoms when compared to typi-
cally developing children (Steensel and Bogels 2015). Up to
80% of children with ASD could meet the diagnostic criteria
for an anxiety disorder (Simonoff et al. 2008). Steensel et al.
(2011) reported several types of anxiety disorders occurring
in children with ASD, including specific phobia (29.8%),
obsessive—compulsive disorder (17.4%), and social anxiety
disorder (16.6%). The presence of high levels of anxiety in
children with ASD can negatively impact social and emo-
tional outcomes, relationships with peers, and educational
performance (Fujii et al. 2012; Reaven et al. 2011; Wood
et al. 2015). Studies also noted that children with ASD dis-
played a number of inconsistent fears and anxieties (Kim
et al. 2011; White et al. 2009). For example, Kerns and col-
leagues (2014) assessed anxiety symptoms in children with
ASD that are consistent and inconsistent with DSM-5 (APA
2013) criteria in 59 participants. Results indicated that 46%
of children showed atypical anxiety symptoms that were not
consistent with any DSM-5 criteria. Such symptoms may not
be easily captured by these criteria (Kerns et al. 2014). Leav-
ing these children without treatment may cause long-term
developmental and psychological problems, such as limited
social interactions or rejection, difficulties in a school envi-
ronment, and underemployment after graduation (Clark et al.
1994). For these reasons, the development of effective inter-
ventions for reducing level of anxiety in children with ASD
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is an important healthcare as well as educational priority
(Reaven et al. 2011).

Cognitive Behavior Therapy

Cognitive Behaviour Therapy (CBT) is an evidence-based
psychosocial practice originally developed for treatment of
adult depression that has been extended to many other areas,
including the treatment and primary prevention of anxiety
in typically developing children, adolescents, and adults
(Chorpita 2007; Kendall 1993). The cognitive-behavioral
model was originally developed by Beck (1976) to address
the causes of anxiety and depression, and has been improved
upon by researchers during the last several decades (Beck
1976; Kendall and Kriss 1983). The primary goal of CBT
is to teach individuals to identify irrational beliefs, monitor
automatic thoughts, and replace negative automatic thoughts
with more realistic and adaptive ones (Kendall and Hedtke
2006). Programs using CBT typically use a structured
manual or a modular format involving three features: (1)
cognitive restructuring, (2) copings skills, and (3) problem-
solving (e.g., Barrett et al. 1996; Chorpita 2007; Kendall and
Hedtke 2006). Structured manualized CBTs include explicit
cognitive and behavioral techniques with specific sessions
and instructions. Examples of structured manualized CBT
programs are Coping Cat (Kendall and Hedtke 2006), the
Coping Koala (Barrett et al. 1996), and Skills for Academic
and Social Success (Warner et al. 2007). While there are
benefits to structured manualized programs, they often lack
the flexibility to customize interventions for individual
needs—such as selecting modules for a particular child.
Modular programs, however, allow for more flexibility and
provide tailored interventions based on specific individual-
ized needs (Chorpita 2007).

Previous studies have demonstrated the effectiveness of
CBTs for children with emotional and behavioral difficulties
(Kendall and Hedtke 2006). Although much of the current
literature predominantly on CBT involves typically devel-
oping children, a growing body of evidence is demonstrat-
ing positive outcomes for children with ASD (e.g., Chalfant
et al. 2006; White et al. 2012; Wood et al. 2009). Within
this emerging evidence, most children with ASD struggle to
control and manage their emotions in social communications
(Bauminger 2002). As a result, modifications and additions
to CBT protocols were recommended for children with ASD
(Fujii et al. 2012). Previous CBT protocols have been suc-
cessfully modified while keeping the core components of
CBT intact, demonstrating that modified or modular CBTs
may be an effective treatment of anxiety in children with
ASD (Chalfant et al. 2006; Reaven et al. 2011; Sofronoff
et al. 2005; Sung et al. 2011; Wood et al. 2009). A variety of
modified and modular CBT treatments have been evaluated

in the research literature with parental involvement and
length of the treatment associated with differential treatment
outcomes (e.g., Chalfant et al. 2006; Reaven et al. 2011;
Storch et al. 2013).

Parental Involvement

Parental involvement in the treatment of anxiety for children
with ASD has been a focus of previous studies (Chalfant
et al. 2006; Sofronoff et al. 2005). Chalfant et al. (2006)
used family-based CBT protocols to reduce anxiety levels
in 47 children with comorbid anxiety disorder and high-
functioning ASD. Treatment lasted 12 weeks and involved a
CBT intervention group and a control group. Therapists saw
participants in the CBT intervention group for 2-h weekly
sessions. Study findings revealed that 71.4% (20 of 28 chil-
dren) of the treated participants reduced their anxiety levels
under the diagnostic criteria for anxiety disorder. Moreover,
Ehrenreich-May et al. (2014) evaluated the effectiveness of
parental involvement in managing anxiety. Twenty children
(ages 11-14 years) with ASD were selected to take part in
an evaluation of the Behavioral Interventions for Anxiety
in Children with Autism (BIACA) manualized interven-
tion, where children were treated with their families for the
16-week intervention period. Clinician, child, and parent-
rated data were analyzed, and a significant decrease in anxi-
ety was found at post-treatment. Parent-rated externalizing
symptoms also showed a statistically significant decrease
(g=-0.91).

Length of Treatment

Length of treatment may impact treatment outcomes. A
review of current CBT protocols shows a variation in the
length of time for treatment or “dosage.” Most CBT inter-
ventions were 12 weeks in length with weekly sessions
(Chalfant et al. 2006; Reaven et al. 2011). Because of the
limited time school settings, a few recent studies used a
shortened CBT to meet the needs of these children protocol
(e.g., Clarke et al. 2016; Luxford et al. 2016; Maskey et al.
2014). McConachie et al. (2013) used a 7-week “Explor-
ing Feelings” intervention for 32 children aged 9-13 years,
and found limited reduction in anxiety symptoms of the
participants. Some studies have attempted to increase the
effectiveness of CBT treatment by increasing the length of
the intervention. Fujii et al. (2012) sought to determine if
a longer treatment improved the effectiveness of CBT and
skill maintenance with treatment lasting 32 weeks. Partici-
pants (ages 7—11 years) were randomly selected to partici-
pate in the CBT program or a 16-week treatment as usual.
Post-treatment results indicated that five of the children in
the experimental group no longer met eligibility criteria for
an anxiety disorder diagnosis. The effects of factors such
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as duration, session length and contact time on efficacy of
treatment are unclear, as different intervention studies have
varied on each of these aspects.

Purpose and Research Questions

Many children with ASD experience high levels of anxiety,
especially when compared to typically developing peers.
CBT is an anxiety reducing intervention, and emerging
evidence suggests CBT may be an effective approach for
reducing anxiety for children with high-functioning ASD.
We use the term high-functioning ASD to describe individu-
als with ASD who require supports at level one according
to the DSM-5, have sentence-to-conversational-level speech
skills, and are of average to above average intelligence. Two
meta-analyses have examined the overall effectiveness of
CBT as an intervention aimed at anxiety reduction in chil-
dren with ASD (e.g., Sukhodolsky et al. 2013; Ung et al.
2014). Sukhodolsky et al. (2013) found an overall effect size
of d=1.19, and d=1.21 for clinical and parent rated out-
come measures, respectively, from eight randomized control
trail studies (RCTs) without moderator analyses. Ung et al.
(2014) reported an overall effect of g=0.71 from 14 RCTs or
open trial studies. Ung and colleagues tested anxiety inform-
ant (child, parent or clinician) and treatment modality (group
session versus individual sessions), and found that anxi-
ety informant and treatment modality were not significant
moderators for CBT treatments. Missing from these earlier
meta-analyses were moderator analyses of treatment length
or parent involvement. The goal of the current meta-analysis
is to update the literature and evaluate the moderators of
treatment length and parent involvement. Specific research
questions posed were:

1. To what extent can CBT reduce anxiety-related out-
comes in children with high-functioning ASD?

2. Does parent involvement in CBT impact anxiety related
outcomes in children with high-functioning ASD?

3. Does treatment length impact on the overall effects of
CBT in children with high-functioning ASD?

Method
Literature Search and Inclusion Criteria

A search and coding protocol was developed based on the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (Moher et al. 2009). First, an electronic search of
the literature was conducted to identify studies that exam-
ined the effects of CBTs in treating anxiety for children with
ASD. The following electronic databases and platforms were
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searched: (1) Education Full Text, (2) Educational Resources
Information Center (ERIC), and (3) PsycINFO. Google
Scholar was also searched to help identify as many relevant
studies as possible. The search terms used were: “Asperger,”
“autism,” “ASD,” “anxiety,” “‘cognitive behavioral therapy,”
and “CBT.” The keywords were used alone and in combina-
tion to identify potential studies for inclusion.

Figure 1 provides an overview of the identification,
screening, eligibility, and inclusion steps. Specific criteria
for inclusion were: (1) participants were aged 18 years or
younger, (2) participants had a primary diagnosis of ASD
without an identified intellectual disability, (3) participants
had a diagnosis of anxiety disorder or characteristics asso-
ciated with risk for developing an anxiety disorder, (4) at
least one standardized measure of anxiety was reported, (5) a
group experimental design was used, (6) a program incorpo-
rating CBT for anxiety was implemented, (7) the study was
published in a peer-reviewed journal, and (8) the article was
written in English. Theses, dissertations, and unpublished
reports were not included in this review. Group design stud-
ies were included if they: (1) had at least one experimen-
tal group that was under the control of experimenter; (2)
controlled and systematically manipulated the experimental
group; (3) used appropriate typical data analysis methods
(t tests, ANOVAs/MANOVAs, ANCOVAs/MANCOVAs,
hierarchical linear modeling, structural equation modeling);
and, (4) reported at least one appropriate effect size statistic
(Cohen’s d, Hedges’ g, Glass’s A,; CEC, Cook et al. 2014).
Single-case design or qualitative studies were not included
for this current study. Initially 633 citations were identified
through the database search. Of these, 82 duplicated stud-
ies were removed, and 497 were removed after reviewing
the abstract because they were either not CBT treatment for
ASD or anxiety disorders; 54 articles were then screened for
further review. After removing dissertations using single-
case designs (n="7), unpublished reports (n=15), systematic
reviews (n=4), and meta-analyses (n=2), 34 articles were
assessed for eligibility. From this set of 34, 11 studies were
excluded because: raw data were not reported to allow for
effect size calculation (n=2), they were follow-up studies
(n=2), they included individuals older than 18 years of age
(n=2), or they only included participants with non-high-
functioning autism (n=35). As a result, 23 studies were found
to have met the initial inclusion criteria.

Variable Coding and Coding Reliability

Each study was coded independently by two trained
researchers for the following information: study name,
sample size, participants’ age, gender and ethnicity, type of
the intervention, intervention format (i.e., with or without
parental involvement), and intervention length (see Table 1
for characteristics of the included studies). Reliability was
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Fig. 1 Flow diagram of the study selection for meta-analysis

calculated for 30% of the studies (n="7). The formula used
for inter-coder agreement was the sum of agreement/total
number of agreements + disagreements X 100 (House et al.
1981). Inter-coder agreement for study characteristics was
92%.

Potential Moderators
Studies were coded for two possible moderator variables:

(1) parental involvement and (2) the length of intervention.
Parental involvement was coded as a dichotomous variable
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(i.e., with parental involvement or without parental involve-
ment). Length of the intervention was coded as short-term
(shorter than 12 weeks), standard-term (12 to 15 weeks), and
long-term (16 weeks or longer).

Data Analysis
Effect sizes were fitted to the data using standardized mean
differences between treatment and comparison group at post-

treatment (Cohen 1969). All studies used anxiety related out-
comes that reflected more than one type of scale. Therefore,
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the effect sizes were combined and averaged for each study
(as suggested in: Lipsey and Wilson 2001). Only one study
(Sofronoff et al. 2005) included more than one experimental
group (one with and one without parental involvement). As a
result, effect sizes were calculated for each subsample within
the study (Sofronoff et al. 2005). A number of included stud-
ies reported pre- post- group change findings and did not use
control groups. In the absence of a control group or com-
parison group, mean changes in treatment group scores from
pre-treatment and post-treatment were used to determine
effect sizes in seven studies (Ehrenreich-May et al. 2014;
Maskey et al. 2014; Ooi et al. 2008; Steensel & Bogels 2015;
Sung et al. 2011; Thomson et al. 2015; Weiss et al. 2015).
Initially, Cohen’s d was calculated using the raw scores from
each study (Cohen 1969). In a meta-analysis, it is critically
important to consider the possible standard error (Lipsey and
Wilson 2001). Therefore, all effect sizes were then converted
to Hedges’ g based on the formulas provided by Lipsey and
Wilson (2001). The weighted mean estimate of the effect
sizes was then calculated with Hedges’ g to demonstrate the
overall effectiveness. A random-effects model was used to
estimate summary effects in the current study. The random-
effects model assumes that each effect size is correlated
with the independent variables and is drawn from unique
populations (Hedges and Vevea 1998). Because the studies
using CBT may vary according to types of the interventions,
settings and participant age ranges, etc., the true effect size

may vary from study to study. The Q-statistic was used to
test both the homogeneity of effect sizes and the possible
impact of moderators on this meta-analysis (Hedges 1981).
The statistical I? was also used to demonstrate percent-
age heterogeneity within in the current study (Higgins and
Thompson 2002). For visual demonstration of heterogeneity,
forest plots were used (Moher et al. 2009). Because funnel
plots of standard error versus standard differences in means
may lead to false results, a comparison of the sample sizes
by mean differences was used to determine publication bias
(Hedges and Vevea 1998).

Results

The 23 studies generated 24 separate effect sizes rang-
ing between g =—3.4 and —0.04. The overall weighted
effect size of using of the CBTs for anxiety across the 24
effects sizes was moderate, g =—0.66, 95% CI [-0.88,
—0.44], z=-5.83, p<.05, with significant heterogene-
ity, Q (22)=62.49, p <.05, I’=62.2%. Effects sizes and
confidence intervals across all of the studies at 95% CI are
reported in Fig. 2. Figures 3 and 4 provide funnel plots of
included studies with and without outliers. Visual inspec-
tion of the funnel plot identified Chalfant et al. (2006) as
an outlier. Results continued to generate a moderate effect
size after removing the outlier, g=—0.56, 95% CI [-0.71,

Study Hedges’ g LL UL Hedges’ g and 95% Cl
Chalfant et al. (2007) -3.40 -4.30 -2.51 L
Fujii et al. (2013) -2.06 -3.40 -0.72 J
Wood et al. (2009) -1.21 -1.87 -0.54 —a—
Storch et al. (2013) -0.98 -1.62 -0.34
Ehrenreich-May et al. (2014) -0.91 -1.77 -0.06
Keehn et al. (2013) -0.89 -1.50 -0.29
Scarpa& Reyes (2011) -0.80 -1.93 0.34
Steensel & Bogels (2015) -0.79 -1.11 -0.46
Drmic et al. (2017) -0.64 -1.12 -0.17 Hil—
Clarke et al. (2017) -0.64 -1.38 0.10 —i—
Thomson et al. (2015) -0.64 -1.40 0.13 —ri—
Storch et al. (2015) -0.62 -1.33 0.08 —i—
Reaven et al. (2012) -0.61 -1.17 -0.05 T
Reaven et al. (2009) 057 130 0.17 —T &
Wood et al. (2015) -0.45 -1.13 0.23 T
Weiss et al. (2014) 042 107 0.23 T
Luxford et al. (2016) 040  -1.06 0.25 T T
White et al. (2013) 034 -1.04 0.36 T
Sofronoff et al. (2005) 024  -0.80 0.32 —=
McConachie et al. (2014) 022  -0.90 0.45 -
Sung et al. (2011) 022  -068 0.24 —
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Fig. 2 Forest plot of studies included in the meta-analysis. A horizontal line represents the 95% confidence intervals of the each study. Black box
represents the effect size of the study. The diamond represents the overall effects across 23 studies. LL lower limit, UL upper limit
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Fig.4 Funnel plot of sample sizes by Hedges’ g for 22 studies with-
out the outlier

—0.42], z=-"7.81, p<.05 but altered the heterogeneity of
the studies, Q (21)=24.78, p=.31, ’=11.23%.
Descriptive Characteristics

Participant Characteristics

Table 1 provides an overview of the participant character-

istics for the included studies. This meta-analysis included
23 studies with a total of 745 participants (268 controls and

477 treatment subjects). Participants ranged in age from 5
to 18 years old from a variety of locations and settings; a
single study involved children younger than 7 years of age
(Scarpa and Reyes 2011). Sample sizes varied from 6 to 79
participants. Twenty-two studies reported participant gen-
der, and of these 615, were male (82.6%) and 124 female
(17.4%). Of the studies that reported ASD subtype, 258
(43.4%) were diagnosed with Asperger’s syndrome, 179
(30.1%) with autism spectrum disorder, 143 (24.1%) with
pervasive developmental disorders-not otherwise specified,
and 14 (2.4%) with high-functioning ASD.

Treatment Components

Each study was coded for treatment components. The fol-
lowing types of CBT programs were used with or without
adaptations: The Building Confidence program (Wood
& McLeod 2008); the Coping Cat program (Kendall and
Hedtke 2006); Discussing + Doing =Daring (Steensel &
Bogels 2015); Exploring Feelings (Attwood 2004); Fight-
ing Worry and Facing Fears (Reaven et al. 2005); Jr. Detec-
tive program (Beaumont and Sofronoff 2008); Multimodal
Anxiety and Social Skills Intervention (MASSI; White et al.
2010a); The Cool Kids (Lyneham et al. 2003); The Behav-
ioral Interventions for Anxiety in Children with Autism
manual (BIACA: Wood et al. 2008); and Versions of CBT.

Design Characteristics

The design characteristics for each study were also coded.
All studies utilized group design research. More specifically,
eight studies were randomized controlled trials comparing
CBTs to waitlist, four studies were randomized controlled
trials comparing CBTs to usual care groups, and two stud-
ies were randomized controlled trials comparing CBTs to a
delayed treatment group. Sung et al. (2011) compared the
CBT intervention group to social, recreational intervention
groups. Seven studies did not use control groups (Drmic
et al. 2017; Ehrenreich-May et al. 2014; Maskey et al. 2014;
Ooi et al. 2008; Sung et al. 2011; Thomson et al. 2015;
Weiss et al. 2014).

Outcome Measures

All studies employed more than one direct measure of
children’s anxiety and focused primarily or secondarily
on decreasing children anxiety level. Although Scarpe and
Reyes (2011) did not include any information related to the
name of the measurements, the following standard anxiety
measures were used by studies in the current analysis: the
Anxiety Disorders Interview Schedule Clinical Severity
Rating-Child and Parent Versions (n=11; Silverman and
Albano 1996), the Anxious Self-Statements Questionnaire
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(n=1; Kendall and Hollon 1989), the Child and Adolescent
Symptom inventory-4 Anxiety Scale (n=1; Sukhodolsky
et al. 2007), the Clinical Global Impression-Severity scale
(n=4; Guy 1976), the Multidimensional Anxiety Scale for
Children- Child and Parent Versions (n=5; March 1997), the
Pediatric Anxiety Scale for Children (n=35; Research Units
of Pediatric Psychopharmacology Autism Network 2002),
the Revised Children’s Anxiety and Depression Scale-Total
Anxiety (n=3; Chorpita et al. 2000), the Revised Chil-
dren’s Manifest Anxiety Scale (n=2; Reynolds and Rich-
mond 1978), the Screen for Child Anxiety Related Disorders
(n=3; Birmabher et al. 1997), the Spence Children’s Anxiety
Scale-child and parent versions (n=16; Spence 1998), the
School Anxiety Scale (n=1; Lyneham et al. 2008).

Potential Moderators

Potential moderators of interest in this study include length
of intervention and parental involvement. They were ana-
lyzed to address the second purpose of this meta-analysis.

Length of Intervention

The short-term intervention category included eight stud-
ies using a CBT protocol less than 12 weeks. Five stud-
ies used a CBT protocol of 12 weeks, one additional study
was 14-weeks (White et al. 2012) but was categorized as a
standard-term intervention category. Finally, the long-term
intervention category comprised ten studies with a protocol
equal to or greater than16 weeks.

Short-term interventions had smaller effects sizes,
g=-0.37,95% CI [-0.60, — 0.14], z=—3.14, p < .05, than
standard-term interventions, g=—1.02, 95% CI [— 1.67,
—0.37], z=-3.07, p<.05, or long-term intervention,
g=-0.69, 95% CI [-0.98, —0.41], z=—-4.74, p<.05.
Removing the outlier did not impact significant differences
across categories of short-term intervention, g=—0.37,
95% CI [-0.60, —0.14], z=—3.14, p < .05, standard-term
intervention, g=—0.67,95% CI [-0.91, — 0.44], z=—5.73,
p <.05, and long-term intervention, g =—0.69, 95% CI
[—0.98, —0.41], z=—4.74, p <.05. There was significant
heterogeneity between groups, Qp (2)=8.70, p <.05, and
within the groups, Qy, (21)=53.79, p <.05. Removing the
outlier did not significantly alter group heterogeneity, Qp
(2)=4.44, p<.05, but it caused significant changes with
respect to within group heterogeneity, Qy, (20) =20.34,
p=.44. See Fig. 5 for the forest plot of effects size by types
of programs.

Parent Involvement

Two groups were created based on parental involvement:
studies with parental involvement (n=15), and studies

@ Springer

without parental involvement (n=9). Treatments that had
parental involvement resulted in a larger overall effect size,
g=-0.85,95% CI [-1.16, — 0.54], z=—5.34, p < .05 than
treatments without parental involvement, g=—0.34, 95%
CI[-0.57, —0.12], z=—2.99, p <.05. Removing the out-
lier (Chalfant et al. 2006) did not significantly change these
results. Figure 6 depicts a forest plot of effects size by types
of implementer.

Discussion

This meta-analysis reviewed the effects of programs that
used CBT on anxiety related outcomes for children with
high-functioning ASD across 23 studies. Previous meta-
analyses (Sukhodolsky et al. 2013; Ung et al. 2014), assess-
ing work through 2018, included a limited number of studies
and did not assess length of treatment or parental involve-
ment as potential moderators. This meta-analysis was the
first to examine the potential impact of these two variables.
Findings suggest that CBT treatments produced moder-
ate changes in the level of anxiety in children with ASD.
Weighted effect sizes with or without the outlier (Chalfant
et al. 2006) were within the moderator range (g =0.5-0.8;
Cohen 1981). As such, it appears that CBT may be beneficial
for high-functioning children with ASD in managing their
thoughts and emotions; primary findings are consistent with
the results of previous meta-analyses (Sukhodolsky et al.
2013; Ung et al. 2014).

All studies from two previous meta-analyses were
included and examined through this meta-analysis. (See
Table 2). Sukhodolsky et al. (2013) found the largest effects
sizes across clinical, parent and child reports with eight stud-
ies. Ung et al. (2014) also found a statistically significant
moderate effect size with 14 studies involving 511 youth.
The results of current study also yielded moderate effects,
but smaller than previous two meta-analyses, in 23 stud-
ies involving 745 youth (See Table 2). In comparison, Hof-
mann et al. (2012) reviewed 48 studies of CBT treatment
for anxiety disorders, and found consistently strong effects
sizes for the use of CBT in treating anxiety disorders among
typically developing children. The finding that effects for
typically developing children were larger than for those with
ASD. This particular result may indicate that children with
ASD may not respond as well to CBT as their peers. As
such, additional types of individualization may be needed in
order for children with ASD to fully benefit from treatment
(Keefer et al. 2017).

The two previous meta-analyses reported significant
heterogeneity in effects sizes. Because Chalfant et al.
(2006) had large effect sizes with their large sample
sizes; this study had greater weight in the calculation of
the Q-statistics to determine heterogeneity of the effect
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Wood et al. (2009) -1.21 -1.87 -0.54 ——
Ehrenreich-May et al. (2014) -0.98 -1.62 -0.34 ——
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Fig.5 Forest plot of studies included in the meta-analysis by types
of involvement. A horizontal line represents the 95% confidence
intervals of the each study. Black box represents the effect size of

sizes. As a result, with limited studies, it is possible that
QO-statistics led to errors in determining heterogeneity
of the effect sizes either with or without an outlier. For
instance, heterogeneity that included the outlier (Chalfant
et al. 2006) found significant dispersion across the effect
sizes. This finding suggested that dispersion across the
effect sizes is not due to random errors and, there are sig-
nificant differences across the studies. The heterogeneity
within the current studies may support Kerns and her col-
leagues’ hypotheses related to atypical anxiety symptoms
in children with ASD.

Recently, studies have examined factors associated with
the wide range of effects reported. For example, Boulter at
al. (2014) and Wigham et al. (2015) found intolerance of
uncertainty in ASD to be greater than in typically anxious
children. Furthermore, Keefer et al. (2017) examined the
effects of intolerance of uncertainty on anxiety outcomes
following modified CBT. They found that intolerance of
uncertainty was correlated with high levels of anxiety and
worry post-intervention. More studies are needed to deter-
mine specific symptoms of anxiety in children with ASD
(Kerns et al. 2014). If this atypical presentation is shown to
be a common phenomenon in ASD, then the components of
CBT treatment may need to be developed or modified based

the study. The first two diamonds represent the overall effects across
moderator groups. The bottom diamond represents the overall effects
across 23 studies. ES effects size, LL lower limit, UL upper limit

on these specific atypical symptoms in order to address the
unique aspects and needs of anxiety in children with ASD.

Moderator analysis of parental involvement demonstrated
that children benefited most from CBTs when parents were
involved in the intervention. This finding points to the
impact of parental involvement on the efficacy of CBT for
treatment of anxiety in this population. The interventions
with parental involvement resulted in a large treatment effect
size, while the treatment with the child only yielded a small
effect size. After removing Chalfant et al. (2006), the results
of the homogeneity test were also consistent with this obser-
vation. The results revealed a substantial variation between
studies with and without parental involvement. Treatment
effects in the studies were greater with parental involvement
than without. This finding provides some support for the
hypothesis that family participation plays a significant role
in the efficacy of CBT in this group. Several of the studies
reviewed demonstrated a beneficial relationship between
parental involvement and effectiveness of CBT (Chalfant
et al. 2006; Sofronoff et al. 2005; Weiss et al. 2014). Moreo-
ver, several recent studies have shown that parents of chil-
dren with ASD are likely to have higher levels of stress and
lower levels of educational opportunities to decrease paren-
tal stress while improving parental behaviors for children
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Fig.6 Forest plot of studies included in the meta-analysis by length
of the intervention. A horizontal line represents the 95% confidence
intervals of the each study. Black box represents the effect size of the

with ASD (Hassall et al. 2005). Although the findings are
not conclusive, they show the importance of further research
to consider the potential impact of parental involvement on
the effects of CBT.

The results also presented some differences based on
intervention length. For instance, some studies (e.g., Clarke
et al. 2016; Luxford et al. 2016) included only a few 1-h
sessions to work with children in developing cognitive skills
within the short-term intervention format. As a result, treat-
ment effects associated with short-term interventions were
significantly weaker than those obtained in standard-term
and long-term interventions. Clarke et al. (2016) mentioned
that the main reason for these differences may be that using
cognitive skills takes time for children with ASD. Likewise,
children may need extended time to understand and apply
newly learned cognitive strategies for coping with their feel-
ings. Some studies have also aimed to increase the efficacy
of interventions in a short period of time (e.g., one week) by
extending the contact time with clients. McConachie et al.
(2013) increased the length of sessions up to two-hours to
maximize contact time while they decreased weekly sessions
to four weeks. The results of the study, suggest that extended
time rather than more contact time is required to learn and
administer cognitive strategies implemented. It is thus likely
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study. The first three diamonds represent the overall effects across
moderator groups. The bottom diamond represents the overall effects
across 23 studies. ES effects size, LL lower limit, UL upper limit

that children need extended time rather than more contact
time to learn and administer cognitive strategies for coping
with their anxieties. One unexpected finding from this par-
ticular moderator analysis is that no statistically significance
difference in intervention effect sizes between standard-term
and long-term interventions was obtained. Only Fujii et al.
(2012) had a larger effect than the other studies. It is pos-
sible that Fujii et al. (2012) were more effective because this
study administrated a 32-week intervention, which was a
significantly longer duration than other long-term interven-
tions. Fujii et al. (2012) incorporated 16 weekly 90-min CBT
sessions for a total of 32 sessions for developing cognitive
skills to explore feelings and modify automatic thoughts
with enough time, and found a significant impact on reduc-
ing the level of anxiety for participants.

Limitations and Future Research

Several limitations need to be taken into consideration in
interpreting the findings of this meta-analysis. Most nota-
ble is the smaller number of studies identified for inclu-
sion. This may cause variability in obtained weighted mean
effect sizes, and affect the results of homogeneity testing.
Because of the limited number of studies, the results of the
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Table 2 Comparison of studies across the meta-analysis studies

Author (year) Meta-Analysis (ES)
Sukhodolsky Ung Perihan
etal. 2013 (d) etal. etal. 2019

2014 (g) (o)

Chalfant et al. (2007) —4.34 —3.48 -3.40
Clarke et al. (2017) —-0.64
Drmic, Aljunied and Reaven —0.64
(2017)
Ehrenreich-May et al. (2014) —-0.85 —-0.91
Fujii et al. 2012 —2.06 —2.06
Keehn et al. (2012) —-0.94 -0.78 —0.89
Luxford et al. (2016) —-0.40
Maskey et al. (2014) —0.06
McConachie et al. (2013) -0.22 -0.22
Ooi et al. (2008) -0.18 —0.06
Reaven et al. (2008) —0.60 —-0.57
Reaven et al. (2011) —-048 —-0.61
Scarpa and Reyes (2011) —-0.80
Sofronoff et al. (2005) -0.1 -0.09 -0.24
Sofronoff et al. (2005) -0.04
Steensel and Bogels (2015) -0.79
Storch et al. (2013) —-0.49 -0.81 —-0.98
Storch et al. (2014) —-0.62
Sung et al. (2011) -0.07 -0.22
Thomson et al. (2015) —0.64
Weiss et al. (2014) -0.42
White et al. (2013) -0.35 —-0.34
Wood et al. (2009) -0.22 —-1.21
Wood et al. (2015) —0.38 —0.64 —-045
Overall ES —-1.19 -0.71 —0.66

ES effects size, d Cohen’s d effect size, g Hedges’ g effect size

heterogeneity test between or within the moderator groups
could not be adequately analyzed. The paucity of informa-
tion reported on participants was the second limitation.
Previous studies have demonstrated that a strong relation-
ship existed between parental stress and anxiety in children.
Relatives can cause children to develop and maintain anxiety
under some circumstances (Ginsburg and Schlossberg 2002;
Rapee et al. 2001). A majority of the included studies failed
to provide sufficient information related to family character-
istics, such as level of parental anxiety or which parent was
involved in the intervention (mother or father). Although
parental involvement is generally found beneficial, the unex-
amined role of parental stress should be considered. Future
studies should examine the impact of parental behaviors on
CBT efficacy. The third limitation was the variation in CBT
treatments. These variations need to be tested and shown to
be effective and reliable in reducing anxiety symptoms in
children with ASD.

In sum, children with high-functioning ASD are more
likely to struggle with high levels of anxiety, and CBT for
children with ASD is an emerging treatment option in the
literature to date. This meta-analysis explored the overall
efficacy of CBT treatments on anxiety levels in children
with ASD. The results suggest that CBTs have the potential
to be an effective component for addressing anxiety-related
symptoms for children with ASD. Moreover, the results of
the moderator analyses demonstrated the importance of
treatment length and parental involvement. The evidence to
date is broadly supportive of the approach although more
research is needed to better tailor and adapt CBT to meet
the unique needs of individuals with ASD. Future research
is also needed to evaluate CBTs in order to address atypi-
cal anxiety symptoms that were associated more with ASD.
These symptoms (such as novelty and restricted interests,
unusual specific fear; Kerns et al. 2014) do not reflect
the traditional anxiety disorders. Thus, future studies are
need to identify atypical anxiety symptoms more clearly
and comprehensively to evaluate the efficacy of cognitive
behavioral treatments for both traditional and atypical anxi-
ety symptoms.
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