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University of Amsterdam
Objective: The effectiveness of cognitive– behavioral therapy (CBT) for anxiety disorders in children
with autism spectrum disorders (ASD) was examined, and compared with children without ASD.
Method: Children with ASD and comorbid anxiety disorders (n ⫽ 79, 58 boys; Mage ⫽ 11.76) and
children with anxiety disorders (n ⫽ 95, 46 boys; Mage ⫽ 12.85), and their parents, participated. All
families were referred to 1 of 7 mental health care centers and received the same CBT. Anxiety, quality
of life, ASD-like behaviors, and emotional-behavioral problems were measured at waitlist (ASD-group
only, n ⫽ 17), pretest, posttest, and 3 months, 1 year, and 2 years after CBT. Results: CBT was more
effective than waitlist for treating anxiety disorders (d ⫽ ⫺1.45) and anxiety symptoms (d ⫽ ⫺0.48) in
children with ASD. At 2 years follow-up, 61% of the children with and 64% without ASD were free of
their primary anxiety disorder (percentages not significantly different). The decrease in severity of
anxiety disorders after CBT (d values ranging between ⫺1.05 and ⫺1.46) was not different for children
with and without ASD. Improvements were less in children with ASD for (only) 2 out of 7 continuous
outcomes measures: anxiety symptoms (d values ranging between ⫺0.68 and ⫺0.94 vs. d values ranging
between ⫺0.98 and ⫺1.25) and quality of life (d values ranging between 0.39 and 0.56 vs. d values
ranging between 0.77 and 0.98). Conclusions: CBT for anxiety disorders is effective for children with
ASD, also in the long-term. Treatment gains may be somewhat less compared with children without
ASD.

What is the public health significance of this article?
This study highlights the importance of treating comorbid anxiety disorders in children with autism
spectrum disorder (ASD). Treatment effectiveness of cognitive– behavioral therapy (CBT) was not
different for children with and without ASD on most outcome measures.
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to negatively affect quality of life, over and above the difficulties
associated with ASD (van Steensel, Bögels, & Dirksen, 2012).
Cognitive– behavioral therapy (CBT) is found to be highly effective for typically developing children with anxiety disorders
(e.g., Barrett, Duffy, Dadds, & Rapee, 2001; Bodden et al., 2008;
Kendall, Hudson, Gosch, Flannery-Schroeder, & Suveg, 2008),
and growing evidence for its application in high-functioning ASD
populations has started to emerge (e.g., Chalfant, Rapee, & Carroll, 2007; Reaven, Blakeley-Smith, Culhane-Shelburne, & Hepburn, 2012; Reaven et al., 2008; Sofronoff, Attwood, & Hinton,
2005; Wood et al., 2009). Two studies report on outcome measures
based on diagnostic interviews; Chalfant et al. (2007) found 71%
of the children with ASD to be free of their primary anxiety
disorder at posttreatment, and Wood et al. (2009) found 53% of the
children to be free of any anxiety disorder at posttreatment. Some
studies also suggest that effects of CBT extend to problems beyond
those targeted in CBT: an increase in the child’s independence and
daily living skills (Drahota, Wood, Sze, & Van Dyke, 2011), a
decrease in externalizing difficulties (Chalfant et al., 2007), and a
decrease in ASD symptoms (Wood et al., 2009).
The published studies examining CBT for the treatment of
anxiety in ASD have used CBT programs that were modified for,
or adapted to, the needs of children with ASD (e.g., Wood et al.,

Children with autism spectrum disorders (ASD)—including
children with autistic disorder, Asperger’s syndrome, and pervasive developmental disorder–not otherwise specified (PDDNOS)—are characterized by impairments in the social, communicative, and repetitive domain (American Psychiatric Association,
2013), but often endorse comorbid disorders of which anxiety
disorders are frequently observed (e.g., Simonoff et al., 2008).
Prevalence rates of anxiety disorders in children with ASD are
found to range between 11% and 84% (White, Oswald, Ollendick,
& Scahill, 2009), with a meta-analytic estimate of nearly 40% of
the children with ASD endorsing clinical levels of anxiety (van
Steensel, Bögels, & Perrin, 2011). Higher anxiety symptoms in
ASD are found to be associated with more behavioral problems
and higher life interference (Farrugia & Hudson, 2006), and seem
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2009), created a new program specifically developed for children
with ASD (e.g., Reaven et al., 2008), or developed a new program
combining anxiety management and social skills components
(White et al., 2013). To the authors’ knowledge, no study to date
has evaluated the effectiveness of a standard CBT for ASD, nor
has the effectiveness of CBT for anxiety disorders in children with
and without ASD been compared. There may be several reasons
why standard CBT is less effective for children with ASD as
compared with children without ASD: The implementation of
learned strategies may take longer, skills that are learned during
CBT may generalize less to other settings or new (anxietyprovoking) situations, and core ASD symptoms/ASD-related difficulties may interfere with treatment effectiveness (e.g., Ozsivadjian & Knott, 2011; Reaven et al., 2008; Sofronoff et al., 2005;
Wood et al., 2009). The current study aimed to examine whether
standard CBT for anxiety disorders is (a) effective for children
with ASD, and (b) less effective for children with ASD as compared with children without ASD. The hypothesis was that CBT
would be effective for children with ASD; however, that children
with ASD would show less improvement after CBT compared
with children without ASD on a range of outcome variables
(anxiety disorders, anxiety symptoms, quality of life, ASD-related
behaviors, behavioral problems).

Method
Participants
Participants were children aged 7–18, and their parents, who
received CBT for the treatment of anxiety disorders at one out of
seven community mental health care centers in different cities in
the Netherlands. In total, 200 children, and their parents, participated in the pretest assessment. Of the 200 children, 26 children
dropped out before CBT started and were excluded from the
analyses. Of the 174 children and their parents who started treatment (see Figure 1), 79 children were diagnosed with ASD and
comorbid anxiety disorders (further referred to as the ASD-group),
and 95 children had anxiety disorders without ASD (further referred to as the AD-group).
Inclusion criteria were: (a) children needed to have at least one
anxiety disorder, which was confirmed with the Anxiety Disorder
Interview Schedule-Child/Parent version (ADIS-C/P; Silverman &
Albano, 1996), and (b) the child and at least one parent had to be
willing to participate in research. Children were excluded for the
following reasons: (a) IQ below 70, (b) untreated psychotic disorder, (c) acute suicidal risk, or (d) current physical or sexual abuse.
In addition, children could not receive other treatments concurrently with CBT, except for medication of which the dosage
needed to be stable for at least 1 month prior to CBT and during
CBT (which was monitored by asking the parents of the children).
Of the ASD-group, 25 children (32%) used medication (psychostimulants, n ⫽ 9; antipsychotics, n ⫽ 8; anxiolytics, n ⫽ 3;
psychostimulants ⫹ antipsychotics, n ⫽ 4; antipsychotic ⫹ anxiolytic, n ⫽ 1). Of the AD-group, 8 children (8%) used medication
(psychostimulants, n ⫽ 1; antipsychotics, n ⫽ 2; anxiolytics n ⫽
5). None of the children who were enrolled in the study changed
their medication during this period.
Of the ASD-group, 14 (18%) children were diagnosed with
autistic disorder, 16 (20%) with Asperger’s syndrome, and 50
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(63%) children with PDD-NOS (based on the Diagnostic and
Statistical Manual of Mental Disorders–fourth edition–text revision [DSM–IV–TR], see procedure). The Autism Diagnostic
Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994) was
added as an instrument in a later phase of the research due to the
instrument not being available in Dutch at the beginning of inclusion, and administrators needed to be trained first. The ADI-R was
assessed for 60 children in the ASD-group (76%) by an independent administrator; 97%, 88%, and 70% met ADI-R thresholds for
the social, communicative, and repetitive domain, respectively.
The mean scores on the ADI-R subdomains of our ASD sample
(16.33, 11.17, and 4.17 for, respectively, the social, communicative, and repetitive domain) are comparable with other ASD samples (e.g., Gray, Tonge, & Sweeney, 2008; Risi et al., 2006). Of
note—and in line with the Diagnostic and Statistical Manual of
Mental Disorders–fifth edition (DSM-5; American Psychiatric Association, 2013)—no group differences in scores on the ADI-R, or
the Children’s Social Behavior Questionnaire (CSBQ; ASD-like
behaviors), between the ASD subtypes were found. In addition,
children of which an ADI-R report was missing—as compared
with those with an ADI-R report— had significantly higher scores,
d ⫽ 0.78, on the CSBQ (Luteijn, Minderaa, & Jackson, 2002),
which assesses ASD-related behaviors.
The ASD-group consisted of 58 boys and 21 girls with a mean
age of 11.76 years (SD ⫽ 2.68; range ⫽ 7–18 years). The ADgroup consisted of 46 boys and 49 girls with a mean age of 12.85
years (SD ⫽ 2.81; range ⫽ 7–17 years). Compared with the
AD-group, the ASD-group contained more boys, 2 ⫽ 11.21, p ⫽
.001; were younger, F(1, 173) ⫽ 6.80, p ⫽ .010; more often
attended primary education, 2 ⫽ 5.50, p ⫽ .019, and special
education, 2 ⫽ 8.51, p ⫽ .004; but had a similar educational level,
2 ⫽ 0.46, p ⫽ .794. Almost all children were Caucasian (98%).
Of the parents, 168 (97%) mothers and 127 (73%) fathers participated. The mean age of the mothers and fathers who participated
was 42.73 and 44.95 years, respectively, and their mean educational level (measured on a scale from 1, no education, to 9,
university level) was 5.45 and 6.04, respectively. Parental participation, mean age, or educational level did not differ between
groups.

Procedure
All children who participated in the study were referred to one
of the seven participating mental health care centers because of
anxiety/ASD-related problems. These mental health centers were
regular community mental health care centers not specifically
specialized in anxiety or ASD. Inclusion started in 2006 and ended
in 2010. The last follow-up assessment (2 years after CBT) was
conducted in the beginning of 2013. After having followed intake
and assessment procedures within the mental health care centers,
clinical DSM–IV–TR diagnoses were established by a multidisciplinary team that consisted of psychologists, therapists, social
workers, and psychiatrists. No standardized protocol was used
within the mental health care centers to establish DSM–IV–TR
diagnoses; however, diagnoses were based on clinical evaluations,
including interviews with the parent(s) and child, observations of
child–parent interactions and/or school observations, diagnostic
assessments, and psychiatric consults. IQ was estimated to be
above 70 by the clinicians based on school performance. That is,
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N = 200 children enrolled in the study
ASD-group n = 84

Pretest

-

AD-group n = 116

Received CBT n = 79 (94%)

-

Received CBT n = 95 (82%)

Drop-out n = 5 (6%); no longer in need

-

Drop-out n = 21 (18%); no longer in

for help (n = 2), hospitalized (n = 1),

need for help (n = 7), hospitalized (n =

reason not known (n = 2)

3), help sought elsewhere (n = 2),
reason not known (n = 9)

Posttest

AD-group n = 95

Participated in post assessment n = 76

-

Participated in post assessment n = 80

-

Drop-out n = 3 (4%);

-

Drop-out n = 15 (16%);

-

Treatment n = 1 (not motivated)

-

Assessment n = 2 (not interested)

-

Treatment n = 8; hospitalized (n =
1), not motivated (n = 3), no
longer in need for help (n = 4)

3 months

ASD-group n = 76

One year
Two years

Assessment n = 7 (not interested)
AD-group n = 80

-

Participated in follow-up 1 n = 66

-

Participated in follow-up 1 n = 74

-

Drop-out n = 10 (13%) (not interested)

-

Drop-out n = 6 (8%) (not interested)

-

Participated in follow-up 2 n = 63

-

Participateda in follow-up 2 n = 58

-

Drop-out n = 3 (5%); not interested (n =

-

Drop-out n = 9 (12%); not interested (n

ASD-group n = 66

Analyses
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ASD-group n = 79
-

AD-group n = 74

= 5), not contactable (n = 4)

2), not contactable (n = 1)

ASD-group n = 63

AD-group n = 58

-

Participated in follow-up 3 n = 58

-

Participateda in follow-up 3 n = 53

-

Drop-out n = 5 (8%); not interested (n =

-

Drop-out n = 5 (9%); not interested (n =

2), not contactable (n = 3)

2), not contactable (n = 3)

ASD-group n = 84
-

Excluded from analyses n = 5 (did not
receive CBT)

AD-group n = 116
-

Excluded from analyses n = 21 (did not
receive CBT)

Figure 1. Flow of participants throughout the clinical trial. As the AD-group consisted of a higher number of
participants than the ASD-group, and assessment resources were limited, a small number of AD families (n ⫽
7) were not asked to complete follow-up 2 and 3 assessments. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety
disorders without ASD; CBT ⫽ cognitive–behavioral therapy.

in the Netherlands, children each year are assessed using a student
follow-up system (the Centraal Instituut voor Toetsontwikkeling
[CITO] monitoring and evaluation system) of which the result is
compared with standardized scores. Thus, when there was evidence of poor school performance based on CITO scores, an IQ
test was administered. This, however, did not occur very often, and
those of who’s IQs were formally assessed, verbal IQ was at least
78. In addition, in the last year of primary school, the final CITO
score determines which secondary school level (low, middle, or
high) a child can attend to. The mean IQs of children following a

low, middle, or high school level is 81, 98, and 111, respectively.
Of our ASD sample attending secondary schools (n ⫽ 36), 7
(19%), 9 (25%), and 11 (31%) children followed a lower, middle,
and higher school level (and 9 children followed special education,
which is not associated with school level but rather with additional
facilities like smaller classes).
If a child received a clinical DSM–IV–TR anxiety disorder (with
or without ASD) and the families agreed to participate in research,
a first assessment was conducted by an administrator (psychologist/diagnostician) who worked and/or conducted research within
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that center. Administrators were independent of the staff that
initially assigned the DSM–IV–TR diagnoses and were also independent of the staff that treated the children. At the first assessment, the ADIS-C/P was administered, and questionnaires were
filled in. If ADIS-C/P criteria for at least one anxiety disorder were
met, children were enrolled in the study. Medical ethical approval
for the study and informed consent was obtained.
Assessments were conducted before treatment (pretest), directly
after CBT (posttest), and at 3 follow-ups: 3 months after treatment
(follow-up 1), 1 year after treatment (follow-up 2), and 2 years
after treatment (follow-up 3). Assessments took place at the mental
health care center or at the families’ home. No specific adaptations
were necessary for the administration of the interview or the
questionnaires. All children were able to read the questionnaires
themselves and were able to express themselves verbally. There
were only a few (younger) children who asked for the meaning of
a question or sentence, or who needed an additional example. In
addition, in a few cases, it was needed to simplify wording (e.g.,
one question at a time, questions without a denial). These adaptations were not specific for ASD and were made for all children
when necessary.
Interrater reliability between the administrators for the current
sample was not specifically assessed; however, interrater reliability within our research group for the ADIS-C/P diagnosis is found
to be high, with kappa’s ranging from .73 to 1.00. Administrators
of the ADI-R were trained by the first author (who is certified for
the administration of the interview and conducted the vast majority
of the interviews), and had to achieve an interrater reliability of at
least 80%. In addition, intercorrelation coefficients between administrators with respect to the ADI-R scores within our research
group are found to be good (ranging from .73 to .94). Biannual
meetings were organized to discuss coding issues, to have round
table discussions, and to provide additional training to prevent
rater drifts.
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Intervention
The intervention consisted of a combined version of a family
and individual CBT program (Bodden et al., 2008), named
Discussing ⫹ Doing ⫽ Daring, developed to treat anxiety
disorders in typically developing children (see Table 1 for the
content of the program). The effectiveness of this treatment was
previously examined in a large Dutch sample, and the treatment
was proven highly effective to treat anxiety disorders in referred children with anxiety disorders without ASD; that is,
effect sizes approached 1.4, and 73% of the children were free
from their primary anxiety disorder at 3 months follow-up
(Bodden et al., 2008). In addition, the treatment is highly
structured and has workbooks for child and parents that provide
a lot of visual examples.
Therapists providing the CBT program had to be CBT therapists or registered mental health care psychologists, and were
trained by the second author who developed the program. In
addition, weekly supervision group meetings were organized
within the mental health care centers, and biannual meetings
were organized across mental health care centers to discuss
protocol adherence and to provide additional training.
Treatment sessions were audiotaped, and almost 30% was
rated by independent coders to assess treatment integrity. Coders were blind to the child’s diagnosis. In the manual of the
CBT program, treatment goals (2 to 6 goals per session) are
outlined. Each aim was rated individually as not accomplished ⫽ 0, somewhat accomplished ⫽ 1, or totally accomplished ⫽ 2. Over 10% of the audiotapes were double coded,
and mean interrater reliability (intraclass correlation coefficient) was .67, which can be classified as good (Cicchetti,
1994). The mean rate for accomplishing treatment goals was
1.43 for the ASD-group and 1.39 for the AD-group, p ⬎ .10.

Table 1
Outline of the Structure and Session Content of the CBT Program Discussing ⫹ Doing ⫽ Daring
Session

Presence

Content of the session(s)

1

Child and parent(s)

2, 3a

Child

3b
4
5, 6a
6b

Parent(s)
Child and parent(s)
Child
Parent(s)

7, 8, 9a

Child

9b

Parent(s)

10, 11
12
Phone calls

Child
Child and parent(s)
Child and parent(s)

Follow-up

Child and parent(s)

Explain aims and content of the therapy, psychoeducation, introduction to how cognitions may affect
feelings/behavior
Identify negative anxious thoughts, challenge thoughts, formulate positive helping thoughts, identify
behavior that might be helpful when feeling anxious (e.g., relaxation)
Parenting styles (autonomy granting, overprotection), effect of parental anxiety on the child’s anxiety
Hierarchy of fears (for step-by-step exposure)
Exposure exercises
How parents may help their child overcoming their fears, identify and challenge parental
dysfunctional cognitions
Exposure exercises and/or behavioral experiments, how to communicate with the parent(s) about
anxiety
Coparenting, parenting styles (autonomy granting, overprotection), how to communicate about
anxiety
Summary of what is learned, relapse prevention
Summary of what is learned, relapse prevention, evaluation
The therapist calls the family once a month to ask how they are doing and if they have encountered
any problems
After 3 months, therapy outcomes are evaluated, and it is examined if there are any problems left
that require help

Note. CBT ⫽ cognitive– behavioral therapy.
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Instruments
Primary outcome measures. Anxiety disorders were assessed with the ADIS-C/P (Silverman & Albano, 1996), which
follows the criteria of the DSM–IV. The interview starts by examining symptoms of anxiety disorders, and when this symptom
criterion is fulfilled, the respondent is asked to rate the impairment
for daily functioning on a 0 – 8 point scale. When a score of 4 or
higher is given, then an anxiety disorder is assigned. The clinician
rating consisting of a composite score of the combined parent and
child interview was used to determine the severity of the anxiety
disorder(s) and the primary anxiety disorder. The ADIS-C/P has
good psychometric properties (e.g., Silverman, Saavedra, & Pina,
2001), and has been used in studies evaluating treatment effectiveness for anxiety in children with ASD (e.g., Reaven et al., 2012;
Wood et al., 2009). Next to establishing the presence/absence of
(the primary) anxiety disorders, a total anxiety severity score was
used to evaluate treatment effectiveness. A total anxiety severity
score was calculated by summing the severity ratings of all anxiety
disorders. This approach has the advantage that all measurement
information of the anxiety disorders is used, and has been used in
other treatment effectiveness studies (e.g., Hudson et al., 2009;
Kendall et al., 2008; Simon, Bögels, & Voncken, 2011).
Children and parents rated the child’s anxiety symptoms by
completing the Screen for Child Anxiety Related Emotional
Disorders-71 (SCARED-71; Bodden, Bögels, & Muris, 2009). The
SCARED-71 contains 71 descriptions of anxiety, which can be
summed to calculate a total score, as well as seven subscales:
separation anxiety (12 items), social anxiety (9 items), generalized
anxiety (9 items), specific phobia (15 items), panic disorder (13
items), obsessive– compulsive disorder (9 items), and posttraumatic stress disorder (4 items). For each item, the respondent is
asked how often a particular symptom is endorsed (0 ⫽ almost
never, 1 ⫽ sometimes, 2 ⫽ often). Psychometric properties of the
SCARED-71 in typically developing children were found to be
good (Bodden et al., 2009). In addition, psychometric properties of
the SCARED-71 were investigated in an ASD-sample; good internal consistencies and acceptable construct and discriminant
validity was found (van Steensel, Deutschman, & Bögels, 2013).
Cronbach’s alpha for the current sample across assessments ranged
between .91 and .95 for ASD child reports, between .93 and .96 for
ASD parent reports, between .93 and .95 for AD child reports, and
between .92 and .95 for AD parent reports.
Secondary outcome measures. ASD-like behaviors were
measured with the CSBQ (Luteijn et al., 2002). This questionnaire
contains 49 items and is developed to assess a range of problems
in children with ASD. For each item, the parent(s) was asked to
rate how much a description applied to their child (0 ⫽ does not
apply, 1 ⫽ sometimes or somewhat applies, 2 ⫽ clearly or often
applies). Items can be summed to obtain a total score, as well as
subscale scores for (a) behaviors not tuned to situation, (b) withdrawn behavior, (c) orientation problems, (c) difficulties understanding social information, (d) stereotyped behaviors, and (e) fear
of and resistance to change. The CSBQ is found to be a valid and
reliable instrument with good psychometric properties (Hartman,
Luteijn, Serra, & Minderaa, 2006). Cronbach’s alpha for the current sample across assessments ranged between .95 and .96 for the
ASD-group, and between .92 and .95 for the AD-group.

Health-related quality of life was assessed with the EuroQol 5-D
(EQ-5D; EuroQol Group, 1990), which was completed by the
child and parent(s). The questionnaire contains five dimensions
(mobility, self-care, usual activities, pain/discomfort, anxiety/depression), which are rated by the respondent for the endorsement
of problems (no/some/severe). A set of Dutch preference weights
(Lamers, McDonnell, Stalmeier, Krabbe, & Busschbach, 2006)
was used to obtain a health state index. The health state index can
be calculated by subtracting preference weights from an optimal
health state (⫽ a score of 1), and can range from ⫺0.024 (i.e.,
severe problems in all dimensions) to 1 (i.e., no problems in any
dimension). Psychometric properties of the EQ-5D and the proxy
(parent) report are good (Brooks, 1996; Stolk, Busschbach, &
Vogels, 2000; Willems et al., 2009).
Behavior problems were measured with the Child Behavior
Checklist (CBCL; Achenbach, 1991). This questionnaire contains
112 behavioral descriptions that were rated by parents on a 3-point
scale (0 ⫽ not true, 1 ⫽ somewhat or sometimes true, 2 ⫽ very
true or often true). This study used the following subscale scores
of the CBCL: internalizing problems (withdrawn/depression, somatic problems, and anxiety/depression), externalizing problems
(oppositional defiant behavior and aggressive behavior), and other
behavior problems (social problems, attention problems, and
thought problems). Psychometric properties of the CBCL are
found to be good (Achenbach, 1991). Cronbach’s alpha for the
current sample across assessments in the ASD-group ranged between .88 and .91 for internalizing problems, between .87 and .91
for externalizing problems, and between .83 and .87 for other
problems. For the AD-group, Cronbach’s alpha’s across assessments ranged between .88 and .92 for internalizing problems,
between .88 and .92 for externalizing problems, and between .81
and .85 for other problems.

Analyses
Of the ASD-group, 17 families received a waitlist assessment
because no trained therapist was available or families received
psychoeducation about ASD prior to CBT. Afterward, all 17
children received CBT. We first compared the changes in anxiety
between waitlist and pretest (n ⫽ 17) to the changes in anxiety
between pre- and posttest of the children receiving CBT directly
(n ⫽ 62) in order to examine whether CBT is more effective than
waitlist. Chi-square analyses were used for dichotomous outcome
measures (e.g., percentage free of primary anxiety disorder), and
multilevel analyses using maximum likelihood estimation procedures were used for continuous outcome measures (e.g., total
anxiety severity score). The effect size difference between the
waitlist and CBT condition was calculated following White et al.
(2013): change in CBT (postscore minus prescore)— change in
waitlist (prescore minus waitlist-score)/pooled SD of the samples
first assessment.
Group differences between the ASD-group (i.e., all children
who received CBT irrespective of having had a waitlist assessment
or not, n ⫽ 79) and the AD-group (n ⫽ 95) on pretest assessment
were examined with logistic regression analyses (dichotomous
variables) and analyses of covariance (ANCOVAs; continuous
variables). Child gender and child age were included as covariates
in all analyses. Cohen’s d was used as an effect size for the
differences between groups. With respect to the comparison of
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treatment response and treatment outcomes between the ASD- and
AD-group, logistic regression analyses were used for dichotomous
variables (e.g., percentage free of primary anxiety disorder; the
method of “last observation carried forward”—assuming no
change—was used for cases that did not complete the assessment),
and multilevel analyses using maximum likelihood estimation
procedures were used for continuous outcome measures.
Multilevel analyses can be used when data is nested. In this
study, repeated measures (pre-, post-, and the 3 follow-up assessments) were nested within respondents, and respondents (children,
mothers, and fathers) were nested within families. Multilevel analyses take into account dependencies among multiple assessments
within respondents, as well as dependencies among respondents of
the same family. In addition, multilevel analysis uses all available
data, including those from families of which one parent did not
participate, or of which one or more assessments were missing.
Continuous data were transformed to standard normal scores. In
this way, the parameter estimate can be interpreted (while controlling for the effect of other parameter estimates) as Cohen’s d
(when the predictor is a dichotomous variable) or r (when the
predictor is a continuous variable). If an interaction effect yielded
significance, then, additional multilevel analyses were conducted
to examine time/respondent/group effects for the different groups/
respondents.
With respect to clinical significance change, we compared the
scores of the SCARED-71 and CBCL internalizing problems to
normative comparisons (Kendall, Marrs-Garcia, Nath, & Sheldrick, 1999). The SCARED-71 cutoffs established by Bodden et
al. (2009) were used as estimates for clinical levels of anxiety, and
the CBCL T scores were used to indicate whether subjects fall in
the normal range with respect to their internalizing problems, T
score ⬍70.
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None of the children (0%) receiving waitlist were free of all
anxiety disorders against 10 of the children (16%) having
received CBT, 2 ⫽ 3.14, p ⫽ .076. Children with ASD who
received CBT for their anxiety problems improved significantly
more compared with those in waitlist based on anxiety disorder
severity scores (dwaitlist vs. CBT ⫽ ⫺1.45), and based on anxiety
symptoms (dwaitlist vs. CBT ⫽ ⫺0.48).

ASD Versus AD: Pretest Comparisons
Table 2 displays the presence of the types of anxiety disorders
and the mean number of anxiety disorders per group (means and
standard deviations of the other measures are displayed in the
Table A1 in the Appendix). No group differences were found for
the type of anxiety disorders; however, the mean number of
anxiety disorders (d ⫽ 0.27) and the total anxiety severity scores
(d ⫽ 0.27) were somewhat higher in the ASD-group. Anxiety
symptoms at baseline were significantly higher in the ASD-group
according to parent reports (d ⫽ 0.54), but not child reports (d ⫽
0.00). Children with ASD had a lower quality of life according to
parent reports (d ⫽ ⫺0.27), but not child reports (d ⫽ 0.00), and
children with ASD had more ASD difficulties (d ⫽ 1.23) and behavioral problems (dinternalizing problems ⫽ 0.47; dexternalizing problems ⫽
0.75; dother problems ⫽ 0.97) compared with the AD-group.

ASD Versus AD: Primary Outcome Measures
Percentage free of (primary) anxiety disorder. No significant group differences were found for the percentage of children
being free from their primary anxiety disorder (see Table 3).
However, children in the ASD-group were less likely to be free
from all anxiety disorders compared with those in the AD-group
(see Table 3).
Severity of anxiety disorders (ADIS-C/P). The total severity
of anxiety disorders was significantly reduced at posttest and
follow-ups with parameter estimates (interpretable as Cohen’s d)
ranging between ⫺1.05 and ⫺1.46 (see Table 4). Children with
ASD had slightly higher total anxiety severity scores across assessments compared with children in the AD-group (parameter
estimate of 0.34). The decrease in the total severity of anxiety
disorders (slope) did not differ between the ASD-group and ADgroup (see Figure 2; for the means and standard deviations across
assessments, see Table A1 in the Appendix).

Results
ASD-Group: Waitlist Versus CBT
Changes in anxiety between waitlist and pretest (n ⫽ 17)
were compared with changes in anxiety between pre- and
posttest (n ⫽ 62). None of the children (0%) in the waitlist
condition were free of their primary anxiety disorder against 24
children (39%) in the CBT condition, 2 ⫽ 9.45, p ⫽ .002.

Table 2
Anxiety Disorders (Pretreatment) for the Children With ASD and Children With AD According to Children and Parents (Measured
With the ADIS-C/P)
ASD (n ⫽ 79)
Type of anxiety disorders (n, %)
Separation anxiety disorder
Social anxiety disorder
Specific phobia
Generalized anxiety disorder
Obsessive-compulsive disorder
Panic disorder
Agoraphobia
Post-traumatic stress disorder
Number of anxiety disorders (M, SD)

Primary
10
24
30
13
0
1
1
0

AD (n ⫽ 95)
Comorbid

13%
30%
38%
16%
0%
1%
1%
0%

16
25
37
34
11
5
6
6
5.51

20%
32%
47%
43%
14%
8%
9%
8%
3.24

Primary
14
32
22
22
1
0
4
0

Comorbid
15%
34%
23%
23%
1%
0%
4%
0%

18
19
49
37
15
15
19
10
4.64

19%
20%
52%
39%
16%
16%
20%
11%
3.25

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD; ADIS-C/P ⫽ Anxiety Disorder Interview Schedule-Child/Parent version.
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Table 3
Percentage of Children Being Free From Their Primary Anxiety Disorder and Being Free From
All Anxiety Disorders Across the Different Assessments
Post

Follow-up 1
(3 months)

Follow-up 2
(1 year)

Follow-up 3
(2 years)

0 (0)
0 (0)

41 (43)
13 (14)

56 (65)
25 (27)

54 (65)
34 (39)

61 (67)
39 (43)

0 (0)
0 (0)

49 (61)
29 (36)

58 (72)
43 (56)

66 (87)
53 (73)

64 (81)
55 (74)

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD. Percentages displayed in bold
indicate a significant difference between the ASD-group and AD-group. Percentages between brackets are based
on complete case analyses.

Anxiety symptoms (SCARED-71). A reduction of anxiety
symptoms was observed with a parameter estimate ranging between ⫺0.87 and ⫺1.24 (see Table 5). In addition, results indicated that (a) the ASD-group had higher levels of anxiety symptoms than the AD-group across assessments according to parent
reports (parameter estimate of group ⫽ 0.46), but not child reports
(parameter estimate of group ⫽ 0.13), (b) the ASD-group showed
less improvement on anxiety symptoms at follow-ups (parameter
estimates ranging between ⫺0.68 and ⫺0.94) compared with the
AD-group (parameter estimates ranging between ⫺0.98
and ⫺1.25), and (c) children of the ASD-group reported less
improvement at postassessment (parameter estimate of Time
1 ⫽ ⫺0.38) compared with the children in the AD-group (parameter estimate of Time 1 ⫽ ⫺0.79), and compared with their parents
(parameter estimate of Time 1 ⫽ ⫺0.85), see Figure 3 (for the
means and standard deviations across assessments, see Appendix
Table A1).

Table 4
Results of the Multilevel Model Concerning the Effects of Time
(Post and Follow-Up Assessments vs. Pretest), Group (ASD vs.
AD), and Interactions Between Time and Group, While
Controlling for Child Gender and Age, on the Total Anxiety
Severity Score (ADIS-C/P)

Child genderb
Child age
Groupc
Time 1 (Post)
Time 2 (Follow-up 1)
Time 3 (Follow-up 2)
Time 4 (Follow-up 3)
Time 1 ⫻ Group
Time 2 ⫻ Group
Time 3 ⫻ Group
Time 4 ⫻ Group

Estimatea

SE

t

p

⫺0.09
⫺0.02
0.34
⫺1.05
⫺1.21
⫺1.42
⫺1.46
⫺0.02
⫺0.10
⫺0.05
⫺0.11

0.08
0.04
0.18
0.11
0.10
0.11
0.12
0.16
0.15
0.16
0.17

⫺1.13
⫺0.41
1.87
⫺9.87
⫺11.70
⫺12.83
⫺12.53
⫺0.13
⫺0.64
⫺0.33
⫺0.66

.263
.685
.063
⬍.001
⬍.001
⬍.001
⬍.001
.900
.525
.739
.511

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD; ADIS-C/P ⫽ Anxiety Disorder Interview Schedule-Child/Parent
version.
a
Parameter estimates (while controlling for the effects of other parameters)
can be interpreted as effect sizes (Cohen’s d for dichotomous variables and
r for continuous variables). b Girl ⫽ 0; boy ⫽ 1. c AD ⫽ 0; ASD ⫽ 1.

ASD Versus AD: Secondary Outcome Measures
A significant increase was observed for health-related quality of
life (EQ-5D) with parameter estimate ranging between 0.74 and
0.93 (see Table 5); however, health-related quality of life improved more in the AD-group (parameter estimates ranging between 0.77 and 0.98) compared with the ASD-group (parameter
estimates ranging between 0.39 and 0.56).
With respect to ASD-like behaviors (CSBQ) and behavior problems (CBCL), the ASD-group had higher ASD-scores as well as
higher internalizing, externalizing, and other problem behavior
scores compared with the AD-group (see Table 6). ASD-related
behaviors and problem behaviors were found to be decreased at
posttest and follow-ups, but at follow-up 2 (1 year after CBT),
ASD-related behaviors and internalizing problems were more decreased in the AD-group (parameter estimate of ⫺0.50 and ⫺0.92,

ADIS-C/P total anxiety severity
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ASD-group
Primary AD
All AD
AD-group
Primary AD
All AD

Pre

40
ASD
AD

35
30
25
20
15
10
5
0
pre

post

fu 1

fu 2

fu 3

Time
Figure 2. Total anxiety severity score (ADIS-C/P) for preassessment,
postassessment, 3 months after CBT (follow-up 1), 1 year after CBT
(follow-up 2), and 2 years after CBT (follow-up 3) for the children with
ASD and the children with AD.
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Table 5
Results of the Models Concerning the Effects of Time (Post and Follow-Up Assessments vs.
Pretest), Group (ASD vs. AD), Respondent (Children vs. Parents), and Their Interactions on
Anxiety Symptoms (SCARED-71) and Quality of Life (EQ-5D)
Anxiety symptoms
a

Estimate
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b

Child gender
Child age
Groupc
Respondentd
Time 1 (Post)
Time 2 (Follow-up 1)
Time 3 (Follow-up 2)
Time 4 (Follow-up 3)
Respondent ⫻ Group
Time 1 ⫻ Group
Time 2 ⫻ Group
Time 3 ⫻ Group
Time 4 ⫻ Group
Time 1 ⫻ Respondent
Time 2 ⫻ Respondent
Time 3 ⫻ Respondent
Time 4 ⫻ Respondent
Time 1 ⫻ Group ⫻ Respondent
Time 2 ⫻ Group ⫻ Respondent
Time 3 ⫻ Group ⫻ Respondent
Time 4 ⫻ Group ⫻ Respondent

ⴱ

⫺0.18
0.03
0.53ⴱⴱⴱ
0.15
⫺0.87ⴱⴱⴱ
⫺0.98ⴱⴱⴱ
⫺1.01ⴱⴱⴱ
⫺1.24ⴱⴱⴱ
⫺0.47ⴱⴱ
0.00
0.23ⴱ
0.37ⴱⴱ
0.28ⴱ
0.00
0.05
⫺0.04
⫺0.07
0.39ⴱⴱ
0.03
0.09
0.09

Quality of life
SE

Estimatea

SE

0.08
0.04
0.14
0.10
0.09
0.12
0.13
0.14
0.15
0.09
0.12
0.13
0.14
0.10
0.11
0.11
0.11
0.14
0.16
0.15
0.15

⫺0.09
⫺0.10ⴱ
⫺0.30
⫺0.06
0.74ⴱⴱⴱ
0.78ⴱⴱⴱ
0.93ⴱⴱⴱ
0.93ⴱⴱⴱ
0.27
⫺0.32ⴱ
⫺0.41ⴱⴱ
⫺0.52ⴱⴱ
⫺0.32ⴱ
0.16
0.10
0.02
0.08
⫺0.03
0.15
0.26
0.22

0.08
0.04
0.16
0.12
0.09
0.10
0.12
0.11
0.18
0.13
0.15
0.17
0.16
0.14
0.14
0.15
0.12
0.20
0.20
0.21
0.17

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD; SCARED-71 ⫽ Screen for
Child Anxiety Related Emotional Disorders-71; EQ-5D ⫽ EuroQol 5-D.
a
Parameter estimates (while controlling for the effects of other parameters) can be interpreted as effect sizes
(Cohen’s d for dichotomous variables and r for continuous variables). b Girl ⫽ 0; boy ⫽ 1. c AD ⫽ 0;
ASD ⫽ 1. d Parents ⫽ 0; child ⫽ 1.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01. ⴱⴱⴱ p ⬍ .001.

respectively) compared with the ASD-group (parameter estimate
of ⫺0.18 and ⫺0.62, respectively).

Normative Comparisons
Parents reported that anxiety scores (SCARED-71) and internalizing problems (CBCL) in the ASD-group were less likely to be
changed from clinical to nonclinical scores compared with the
AD-group (Table 7). For child-reported anxiety symptoms, this
was only found for posttest, but not for the follow-up assessments
(Table 7).

Discussion
The present study is the first to examine the effectiveness of a
standard CBT for anxiety disorders in children with ASD, and to
compare this effectiveness with children without ASD. The first
key finding is that standard CBT for anxiety disorders is effective
for children with ASD, and that treatment gains were maintained
up to 2 years. CBT was found to be superior compared with
waitlist, which is in line with other studies (see meta-analysis of
Sukhodolsky, Bloch, Panza, & Reichow, 2013). However, as compared with other studies, the outcomes based on dichotomous
measures were somewhat less favorable. For example, 71% of the
children were free of their primary anxiety disorder at posttest in
the study of Chalfant et al. (2007), against 43% in our study. In
addition, 53% of the children were free of all anxiety disorders at

posttest in the study conducted by Wood et al. (2009), against 25%
in our study. This could suggest that standard CBT for children
with ASD is less effective for treating anxiety disorders compared
with an adapted version; however, some other aspects also need to
be considered. First, in the current study, all participants were
referred to a community mental health care center and were then
asked to participate. In contrast, participants were recruited via
advertisements or an Asperger’s support network in the study of
Chalfant et al. (2007), and treatment was provided in a research
setting in the study of Wood et al. (2009). This may also explain
the rather large mean number of anxiety disorders in the present
study, seen in both the ASD-group and AD-group. Second, this
study included a more heterogeneous group of children with
ASD (including children with autistic disorder, Asperger’s syndrome, and PDD-NOS), a broader age range (7–18 years) and a
broader IQ range (IQ ⬎ 70) than previous studies. Third, our
study included children with all anxiety disorders and reported
about being free of all anxiety disorders (e.g., Wood et al.,
2009; it did not include specific phobias in their percentage free
of all anxiety disorders and excluded the participants with a sole
diagnosis of generalized anxiety disorder because these children responded less well). Finally, it is important to note that
our effect size of anxiety symptom reduction (ranging between ⫺0.68 and ⫺0.98 across assessments) is comparable with
other studies (d ⫽ 0.46 to 3.69 based on the means and standard
deviations of questionnaires reported in other studies; Chalfant
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Figure 3. Anxiety symptoms (SCARED-71) for preassessment, postassessment, 3 months after CBT (follow-up 1), 1 year after CBT (follow-up
2), and 2 years after CBT (follow-up 3) for the children with ASD and the
children with AD, according to parent and child reports. SCARED-71 ⫽
Screen for Child Anxiety Related Emotional Disorders-71; CBT ⫽
cognitive– behavioral therapy; ASD ⫽ autism spectrum disorders; AD ⫽
anxiety disorders without ASD.

et al., 2007; Reaven et al., 2012; Reaven et al., 2008; Sofronoff
et al., 2005; Wood et al., 2009).
A second key finding of the current study is that CBT was found
less effective for children with ASD for (only) two of the seven
continuous outcome measures. That is, at posttest and follow-ups,
children with ASD showed less improvement over time with
respect to their anxiety symptoms and quality of life. Differences
in treatment response between the ASD-group and AD-group may
be explained by children with ASD having more trouble to implement and generalize learned skills and/or ASD symptoms interfering with treatment effectiveness (e.g., Ozsivadjian & Knott, 2011;
Reaven et al., 2008; Sofronoff et al., 2005; Wood et al., 2009).

Another important issue might be that instruments developed for
typically developing populations were used, and these instruments
may not be able to differentiate reliably between symptoms of
anxiety and ASD. In addition, it is likely that for the AD-group,
most problems that interfere with daily functioning are solved
when anxiety disorders are no longer present, whereas for children
with ASD, other problems might still be present (problems with
self-care, difficulties with peers or at school, etc.), resulting in a
smaller increase in quality of life.
Finally, different end states were found for the ASD-group and
AD-group. That is, children with ASD were less likely to be free from
all anxiety disorders and were less likely to move from a clinical to a
normal score. However, as (borderline) significant pretest differences
were found between the ASD-group and AD-group for anxiety problems as well as other problems (indicating that children with ASD
have higher baseline levels to begin with), we cannot expect similar
end states. In addition, the cutoffs for the interpretation of a clinical
versus a normal score are based on typically developing samples, and
as children with ASD frequently do not fall into this normal range,
these cutoffs may be less representative for the ASD population.
Strengths of this study were the clinical nature of the sample, the
multisite approach, the inclusion of long-term follow-up assessments,
and the inclusion of a control group consisting of children with only
anxiety disorders. Limitations of the study also need to be addressed.
First, although administrators were appropriately trained (and interrater agreement is found to be high within our research group) and we
provided additional training and round table discussion to prevent
rater drifts, we did not have interrater reliability data of the ADIS-C/P
interviews for this sample specifically. In addition, administrators
were not blind for condition or assessment. Second, although treatment integrity was checked and therapists were instructed to inform
the researcher if they deviated from the protocol guidelines, it was not
systematically recorded after each session how treatment delivery
took place. However, (a) all therapists treated children with and
without ASD, (b) the treatment itself is highly structured, and (c)
therapists worked together with the children to complete the exercises
in the workbook—which were the same for all participants and

Table 6
Results of the Models Concerning the Effects of Time (Post and Follow-Up Assessments vs. Pretest), Group (ASD vs. AD), and Their
Interactions on ASD-Related Behaviors, Internalizing, Externalizing, and Other Problem Behaviors
ASD
a

b

Child gender
Child age
Groupc
Time 1 (Post)
Time 2 (Follow-up 1)
Time 3 (Follow-up 2)
Time 4 (Follow-up 3)
Time 1 ⫻ Group
Time 2 ⫻ Group
Time 3 ⫻ Group
Time 4 ⫻ Group

Internalizing
a

Externalizing
a

Other
a

Estimate

SE

Estimate

SE

Estimate

SE

Estimate

SE

0.20
⫺0.02
0.99ⴱⴱⴱ
⫺0.30ⴱⴱⴱ
⫺0.42ⴱⴱⴱ
⫺0.49ⴱⴱⴱ
⫺0.52ⴱⴱⴱ
⫺0.04
0.12
0.25ⴱ
0.03

0.11
0.06
0.13
0.06
0.06
0.08
0.09
0.09
0.09
0.11
0.13

⫺0.10
0.14ⴱ
0.54ⴱⴱⴱ
⫺0.62ⴱⴱⴱ
⫺0.81ⴱⴱⴱ
⫺0.97ⴱⴱⴱ
⫺0.98ⴱⴱⴱ
0.06
0.20
0.36ⴱⴱ
0.18

0.12
0.06
0.14
0.07
0.08
0.09
0.08
0.11
0.11
0.13
0.12

0.15
0.01
0.70ⴱⴱⴱ
⫺0.18ⴱⴱ
⫺0.25ⴱⴱⴱ
⫺0.32ⴱⴱⴱ
⫺0.44ⴱⴱⴱ
⫺0.05
⫺0.03
⫺0.05
0.00

0.13
0.06
0.15
0.06
0.06
0.08
0.09
0.09
0.10
0.11
0.13

0.13
⫺0.01
0.86ⴱⴱⴱ
⫺0.44ⴱⴱⴱ
⫺0.57ⴱⴱⴱ
⫺0.81ⴱⴱⴱ
⫺0.83ⴱⴱⴱ
⫺0.02
0.09
0.20
0.05

0.12
0.06
0.14
0.06
0.07
0.07
0.09
0.09
0.10
0.10
0.12

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD.
a
Parameter estimates (while controlling for the effects of other parameters) can be interpreted as effect sizes (Cohen’s d for dichotomous variables and r
for continuous variables). b Girl ⫽ 0; boy ⫽ 1. c AD ⫽ 0; ASD ⫽ 1.
ⴱ
p ⬍ .05. ⴱⴱ p ⬍ .01. ⴱⴱⴱ p ⬍ .001.
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ASD. A longer time needed to implement learned skills, less generalization of learned skills, different baseline levels, and measurement
issues may (partly) account for these differences. In addition, it is
worth examining in what way treatment responses for children with
ASD can be improved, for example by (a) extending the treatment
duration, (b) adding booster sessions, and/or (c) using an adapted
CBT.
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Table 7
Percentage of Children of Which the Scores Changed From
Clinical to Nonclinical for the ASD-Group and AD-Group
Based on Normative Cutoffs of the SCARED-71 (Anxiety
Symptoms) Child and Parent Report and the CBCL
Internalizing Problems

Post
Follow-up 1
Follow-up 2
Follow-up 3
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SCARED-71
child

SCARED-71
parent

CBCL
internalizing

ASD

AD

ASD

AD

ASD

AD

10
25
22
32

32
35
36
44

12
14
13
12

21
29
35
36

17
23
16
26

40
43
47
54

Note. ASD ⫽ autism spectrum disorders; AD ⫽ anxiety disorders without ASD; SCARED-71 ⫽ Screen for Child Anxiety Related Emotional
Disorders-71; CBCL ⫽ Child Behavior Checklist. Percentages displayed in
bold indicate a significant difference between the ASD-group and ADgroup.

contain a lot of visual examples. Thus, although we do not have
objective data to support to what extent treatment delivery was fully
equivalent in the ASD-group and AD-group, it is unlikely that treatments were more different across groups than within groups. Third,
improvements were found for quality of life, behavioral problems,
and ASD-like behaviors. While such findings are in line with previous
studies (Chalfant et al., 2007; Drahota et al., 2011; Wood et al., 2009),
it is unclear whether these effects stem from (a) the CBT-intervention
directly, (b) a more indirect effect of a decrease in anxiety, and/or (c)
a more positive responding of the participants (e.g., it may be that
participants are in a more positive mood state at post- and follow-up
assessments and therefore report less problems in general). Fourth, IQ
was not formally assessed, and thus it is unknown exactly how
high-functioning our ASD sample is. Finally, this study included all
ASD subtypes, and all participants were recruited via community
mental health care centers not specifically specialized in ASD or
anxiety disorders, which benefits the generalizability of the findings.
However, findings may be less generalizable to inpatient settings
where an important proportion of children with severe ASD and
comorbid (anxiety) disorders may be admitted. In addition, a downside of including a broader group of children with ASD (broad ageand IQ range as well as severity of ASD) is that it might be more
difficult to conclude for which child with ASD standard CBT is
effective. That is, treatment effectiveness may be moderated by ASD
characteristics, or other child and/or family characteristics. More
research is needed to identify which characteristics of the child (e.g.,
ASD severity, cognitive abilities, age) and/or family (e.g., parental
psychopathology) may predict treatment response. In addition, future
research should focus on what treatment components (e.g., cognitive
vs. behavioral, a child or family approach) are most effective for
children with ASD, how these might be related to child characteristics
(age, IQ, ASD severity), and whether adding social skills components
(e.g., White et al., 2013) or contingency management components
lead to better treatment outcomes.
In conclusion, the current findings suggest that standard CBT for
anxiety disorders is effective for treating anxiety disorders in children
with high-functioning ASD; however, with regards to two of the
seven continuous outcome measures, CBT was found to be somewhat
less effective for children with ASD compared with children without
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Appendix
Observed Means and SDs for Pre-, Post-, and Follow-Up Assessments of Severity of Anxiety Disorders (ADIS-C/
P), Anxiety Symptoms (SCARED-71), Quality of Life (EQ-5D), ASD-Related Behaviors (CSBQ), Internalizing,
Externalizing, and Other Problem Behaviors (CBCL) for Children With ASD and Children With AD
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Pre

ADIS-C/P
ASD
AD
SCARED-71
ASD child report
ASD parent report
AD child report
AD parent report
EQ-5D
ASD child report
ASD parent report
AD child report
AD parent report
CSBQ
ASD parent report
AD parent report
Internalizing
ASD parent report
AD parent report
Externalizing
ASD parent report
AD parent report
Other
ASD parent report
AD parent report

Follow-up 1
(3 months)

Post

Follow-up 2
(1 year)

Follow-up 3
(2 years)

M

SD

M

SD

M

SD

M

SD

M

SD

35.25
29.47

21.77
20.68

15.66
9.43

17.03
11.17

10.10
6.85

11.42
10.64

7.09
3.49

7.89
8.53

6.36
2.66

7.46
7.31

51.53
58.77
51.53
47.13

18.75
21.11
23.92
21.78

43.43
41.57
32.77
29.00

18.50
19.53
18.82
17.28

38.34
42.00
29.94
25.52

20.95
23.63
21.05
16.59

36.77
41.04
27.00
24.97

16.89
19.95
17.38
16.32

33.15
38.43
22.45
19.20

20.00
20.73
16.01
14.40

0.75
0.71
0.75
0.77

0.22
0.22
0.24
0.22

0.86
0.79
0.93
0.91

0.17
0.18
0.13
0.14

0.88
0.80
0.93
0.93

0.16
0.17
0.10
0.15

0.90
0.81
0.94
0.95

0.13
0.18
0.13
0.11

0.92
0.83
0.95
0.95

0.12
0.15
0.12
0.11

41.05
19.91

18.25
16.27

34.63
14.53

19.19
13.80

33.55
11.53

19.54
11.24

34.57
10.33

18.88
9.93

30.43
9.09

18.61
10.06

22.34
17.32

10.09
11.11

16.23
10.68

9.83
9.59

14.75
7.97

9.85
7.02

14.13
7.26

8.92
7.82

14.83
6.01

10.21
7.11

13.87
7.70

8.21
8.17

11.33
6.39

8.36
7.35

10.46
5.54

7.37
6.92

10.22
4.65

8.54
5.71

10.54
3.58

7.87
5.67

17.30
10.31

7.56
6.84

13.51
7.02

7.57
5.67

12.76
5.50

7.75
5.36

11.68
3.73

6.99
3.91

10.95
3.47

6.69
4.41

Note. ADIS-C/P ⫽ Anxiety Disorder Interview Schedule-Child/Parent version; SCARED-71 ⫽ Screen for Child Anxiety Related Emotional Disorders71; EQ-5D ⫽ EuroQol 5-D; ASD ⫽ autism spectrum disorders; CSBQ ⫽ Children’s Social Behavior Questionnaire; CBCL ⫽ Child Behavior Checklist;
AD ⫽ anxiety disorders without ASD.
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