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Abstract 

 

The aim of this study was to evaluate the effectiveness of cognitive-behavioral therapy (CBT) 

for anxiety disorders in children with autism spectrum disorders (ASD) (referred to as the 

ASD-group), and to compare the treatment effectiveness to clinically anxious children 

(referred to as the AD-group). The sample consisted of 79 children with ASD and comorbid 

anxiety disorders (58 boys and 21 girls, Mage = 11.76 years), and 95 children with anxiety 

disorders (46 boys and 49 girls, Mage = 12.85 years), and their parents. All families received 

the same CBT. Anxiety disorders, anxiety symptoms, quality of life, ASD-like behaviors, and 

behavioral problems were measured pre- and post-treatment, and at a three month follow-up. 

At follow-up, 58% of the children with ASD were free of their primary anxiety disorder 

according to parent reports, compared to 68% of the children with anxiety disorders (p > .10). 

A similar decrease for the ASD- and AD-group was found for the total severity of anxiety 

disorders, anxiety symptoms, ASD-like behaviors, and behavioral problems at posttest, and 

further improvement was observed at follow-up. Quality of life and internalizing problems did 

not improve as much in the ASD-group compared to the AD-group. The results support the 

effectiveness of CBT for the treatment of anxiety disorders in children with ASD as it was not 

found differently effective for children with and without ASD, however, long term follow-ups 

are needed to examine whether treatment gains are remained. 
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Introduction 

 

Children with autism spectrum disorders (ASD), who are characterized by impairments 

in the social, communicative and repetitive domain (American Psychiatric Association 

[APA], 2000), 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 to negatively affect quality of life over and above the 

difficulties associated with ASD (Van Steensel, Bögels, & Dirksen, 2012).  

As anxiety disorders seem to be highly prevalent in children with ASD and may cause 

additional impairments, it is of utmost importance to establish effective treatment options for 

this population. Cognitive-behavioral therapies (CBT) for anxiety disorders are found to be 

highly effective for clinically anxious children (e.g., Barret, Duffy, Dadds, & Rapee, 2001; 

Bodden et al., 2008; Kendall, Brady, & Verduin, 2001) and a growing body of evidence for its 

application in high-functioning ASD-populations has started to emerge (Chalfant, Rapee, & 

Carroll, 2007; Reaven et al., 2009; Reaven, Blakeley-Smith, Culhane-Shelburne, & Hepburn, 

2012; Sofronoff, Attwood, & Hinton, 2005; Wood et al., 2009). Two studies reported 

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 post-treatment, and Wood et 

al. (2009) found 53% of the children to be free of any anxiety disorder at post-treatment. 

Based on the means and standard deviations reported in the published studies (Chalfant et al., 

2007; Reaven et al., 2009; Reaven et al., 2012; Sofronoff et al., 2005; Wood et al., 2009), 

effect sizes (Cohen’s d) for the treatment of CBT – based on continuous measures of anxiety 

(i.e., questionnaires) – range from 0.46 to 3.69. In addition, there is some evidence that the 

effects of CBT might expand to other areas as well. The study by Drahota, Wood, Sze, and 

Van Dyke (2011) reported an increase in the child’s independence and daily living skills, and 

the study of Chalfant et al. (2007) found a decrease in externalizing difficulties as reported by 

parents and teachers. 

All published studies examining CBT for the treatment of anxiety in ASD used CBT-

programs that were modified for, or adapted to, the needs of children with ASD (e.g., Wood et 

al., 2009), or created a new program specifically developed for children with ASD (e.g., 
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Reaven et al., 2009). Most common modifications and adaptations to traditional CBT include 

disorder specific hierarchies, the use of a more visual and concrete approach, the use of the 

child’s specific interests, and the involvement of parents (see Moree & Davis, 2010, for more 

details). To the authors’ knowledge, no study to date has evaluated the effectiveness of a 

CBT-program not specifically adapted for children with ASD, nor has the effectiveness of 

CBT for children with ASD been compared to children with anxiety disorders.  

Regarding the effectiveness of CBT for children with anxiety disorders (without ASD), 

a meta-analysis including 24 clinical trials reported 69% of the children to be free from their 

primary anxiety disorder at post-treatment, and 72% at follow-up (In-Albon & Schneider, 

2007). The overall mean treatment effect size (Cohen’s d) – based on questionnaires that 

assess anxiety symptoms – across the 24 studies was found to be 0.86 for the pre- to post-

treatment period  (range = 0.21 to 2.37), and 1.36 for the pre-treatment to follow-up period 

(In-Albon & Schneider, 2007). Interesting, the effect sizes found in studies examining the 

effectiveness of CBT for children with ASD are quite comparable (see above).  

Direct comparisons of the effectiveness of CBT for anxiety between children with ASD 

and children with anxiety disorders are lacking. Studies examining the effectiveness of CBT 

for anxiety in children with ASD cannot be compared reliably to the studies concerning 

clinically anxious children due to differences in study designs, study outcome measures, and 

the length as well as the different CBT-programs being used. However, it is important to 

compare the effectiveness of CBT for anxiety disorders across different populations because it 

can have important clinical implications. If it turns out that CBT is less effective for the 

treatment of anxiety disorders in children with ASD, this finding informs clinical practice 

(and research) about which possible factors may be relevant to consider before a particular 

treatment is chosen. For example, the study of Puleo and Kendall (2011) found that family 

CBT outperformed individual CBT when children had moderate ASD symptoms. On the 

other hand, if it turns out that CBT is equally effective for children with and without ASD, 

there may be no reason why CBT should not be applied to this population who often suffer 

from comorbid anxiety disorders. The outcome of individuals with ASD at follow-up, 

however, may be different. For example, in a review by Dreessen and Arntz (1998) evaluating 

the impact of personality disorders on treatment outcome regarding anxiety disorders, it was 

noted that personality disorders do not necessarily impact treatment effectiveness, however, 

baseline levels may be higher to begin with and therefore one cannot expect a similar end-

state (outcome). Thus, perhaps the effectiveness of CBT for children with ASD is not 
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different from the effectiveness of CBT for children with anxiety disorders, but perhaps 

baseline levels – and therefore end-states – are.  

The aims of the current study were to examine (1) the effectiveness of a CBT 

intervention – that was not specifically adapted to the needs of children with ASD – for the 

treatment of anxiety disorders in children with high-functioning ASD, (2) how effective CBT 

is for children with ASD as compared to children with anxiety disorders, and (3) whether 

CBT for anxiety has a beneficial effect on other problems such as ASD-like behaviors. 

 

Method 

 

Participants 

 

Of the total sample that was referred to one of the participating mental health care 

centers and initially included in the study (n = 200), 26 children dropped out before CBT 

started (e.g., because children were no longer in need for help, problems got worse and 

children needed to be hospitalized, parents sought help elsewhere). These children were 

excluded from the analyses. In total, 79 children in the ASD-group and 95 children in the AD-

group, aged 7-18 years, and their parents, participated. Assessments were conducted before 

and after CBT (pre- and post-treatment), and three months later (follow-up). See Figure 1 for 

the flow diagram.  

Of the 79 children with ASD, 14 children were classified with autistic disorder, 16 with 

Asperger’s syndrome, and 50 children with PDD-NOS. Classifications of ASD (subtype) and 

anxiety disorders were assigned by a multidisciplinary team of the mental health care centers 

based on DSM-IV-TR (see Van Steensel et al., 2012). The Autism Diagnostic Interview-

Revised (ADI-R; Lord, Rutter, Le Couteur, 1994) was administered for 60 children in the 

ASD-group (76%). Of these 60 children, 97%, 88%, and 70% met ADI-R thresholds for the 

social, communicative and repetitive domain respectively. The presence of at least one 

anxiety disorder was confirmed with the Anxiety Disorder Interview Schedule-Child/Parent 

version (ADIS-C/P; Silverman & Albano, 1996).  

Table 1 displays the demographics of the ASD- and AD-group. Compared to the AD-

group, the ASD-group contained more boys, χ2 (1) = 11.21; p = .001, were younger, F (1, 

173) = 6.80; p = .010, more often attended primary education, χ 2 (1) = 5.50; p = .019, and 

special education, χ 2 (1) = 8.51; p = .004, but had a similar educational level, χ 2 (1) = 0.46; p 

= .794. Table 1 also displays the presence of the types of anxiety disorders (measured with the 
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ADIS-C/P) and the mean number of anxiety disorders per group. The mean number of anxiety 

disorders did not differ significantly between the two groups, based on ADIS child report (p > 

.10), or ADIS parent report (p = .098). 

 

 

Figure 1. Flow of participants throughout the clinical trial 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ASD-group (n = 79) 

Drop-out n = 3 (4%): 

- Treatment n = 1 (not motivated) 

- Assessment n = 2 (not interested) 

 

ASD-group (n = 95) 

Drop-out n = 15 (16%): 

- Treatment n = 8; hospitalized (n = 1), not 

motivated (n = 3), no longer in need for 

help (n = 4) 

- Assessment n = 7 (not interested) 

 

 

ASD-group (n = 76) 

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

 

ASD-group (n = 80) 

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

 

ASD-group (n = 84) 

Received CBT n = 79 (94%) 

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

help (n = 2),hospitalized (n = 1), reason not 

known (n = 2) 

 

 

AD-group (n = 116) 

Received CBT n = 95 (82%) 

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

help (n = 7), hospitalized (n = 3), help sought 

elsewhere (n = 2), reason not known (n = 9) 
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N =200 children enrolled in the study 
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Table 1. Demographics and the presence of anxiety disorders according to child and parent report: children 

with autism spectrum disorder and comorbid anxiety disorders (ASD), and children with anxiety disorders (AD) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ASD (n = 79) AD (n = 95) 

Gender (n, %) Boys 58 73.4 46 48.4 

 Girls 21 26.6 49 51.6 

Age (M, SD)  11.76 2.68 12.85 2.81 

Education (n, %) Primary (elementary)     

    Special  9 11.4 1 1.1 

    Regular  33 41.8 35 36.8 

 Secondary      

    Special  9 11.4 1 1.1 

    Low level 7 8.9 12 12.6 

    Moderate level  9 11.4 18 18.9 

    High level 11 13.9 21 22.1 

 Vocational     

    Low level 0 0.0 0 0.0 

    Moderate level 1 1.3 7 7.4 

    High level 0 0.0 0 0.0 

Parent report (ADIS) Type of anxiety disorders (n, %)     

    Separation anxiety disorder 21 26.6 24 25.3 

    Social anxiety disorder 47 59.5 46 48.4 

    Specific phobia 66 83.5 61 64.2 

    Generalized anxiety disorder 41 51.9 54 56.8 

    Obsessive-compulsive disorder 9 11.4 11 11.6 

    Panic disorder 6 7.6 9 9.5 

    Agoraphobia 6 7.6 18 18.9 

    Post-traumatic stress disorder 6 7.6 8 8.4 

 Number of anxiety disorders (M, SD) 4.35 2.74 3.66 2.72 

Child report (ADIS) Type of anxiety disorders (n, %)     

    Separation anxiety disorder 15 19.2 25 26.3 

    Social anxiety disorder 34 43.6 43 45.3 

    Specific phobia 61 78.2 62 65.3 

    Generalized anxiety disorder 30 38.5 43 45.3 

    Obsessive-compulsive disorder 9 11.5 13 13.7 

    Panic disorder 3 3.8 12 12.6 

    Agoraphobia 5 6.4 21 22.1 

    Post-traumatic stress disorder 3 3.8 7 7.4 

 Number of anxiety disorders (M, SD) 3.65 2.42 3.42 2.72 
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Procedure   

 

Medical ethical approval and informed consent was obtained. Inclusion criteria were: 

(1) having at least one anxiety disorder according to the ADIS-C/P, and (2) at least one parent 

willing to participate. Exclusion criteria were: (1) IQ below 70 (based on clinical judgment, 

and in case of doubt an IQ-test was administered), (2) un-treated psychotic disorder, (3) acute 

suicidal risk, (4) current physical or sexual abuse.  

Assessments were carried out by diagnosticians/psychologists who worked and/or 

conducted research at the mental health care centers. Administrators were independent of the 

staff that initially assigned the DSM-IV-TR classifications and were also independent of the 

staff that treated the children. Inter-rater reliability between the administrators for the current 

sample was not specifically assessed, however, inter-rater 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 

(Bodden et al., 2009; Simon et al., 2011). Administrators of the ADI-R were trained by the 

first author of the study (who is certified for the administration of the interview), and had to 

achieve an inter-rater reliability of at least 80%. Inter-correlation coefficients between 

administrators with respect to the ADI-R scores within our research group are found to range 

from .73 to .94 (Van Steensel, Bögels, & Wood, 2012). Bi-annual meetings were organized 

by the research staff for additional training, and round table discussions about the interview 

administration and coding. 

 

Intervention 

 

The intervention consisted of a combined version of a family and individual CBT-

program (Bodden et al., 2008), named ‘Discussing + Doing = Daring’, and was developed to 

treat anxiety disorders in typically developing children (see Table 2 for the content of the 

program). Therapists providing the CBT-program had to be cognitive-behavioral therapists or 

registered mental health care psychologists, and were trained by the second author who has 

developed the CBT-program. In addition, weekly supervision group meetings were organized 

within the mental health care centers and bi-annually meetings were organized across mental 

health care centers to discuss protocol adherence and to provide additional training. 

Treatment sessions were audio-taped 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 (two to six goals per session) are outlined. Each aim was rated 
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individually as ‘not accomplished’ (= 0), ‘somewhat accomplished’ (= 1), or ‘totally 

accomplished’ (= 2). Over ten percent of the audiotapes were double coded and the mean 

inter-rater reliability (intra-class coefficient) was found to be .67, which can be classified as 

good (Cicchetti, 1994). The mean rate for accomplishing treatment goals was 1.43 for the 

ASD-group and 1.40 for the AD-group (p > .10).  

 

Table 2. 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)  Explain aims and content of the therapy, psycho-

education, introduction to how cognitions may affect 

feelings/behavior 

2, 3a Child Identify negative anxious thoughts, challenge thoughts, 

formulate positive helping thoughts, identify behavior 

that might be helpful when feeling anxious (e.g., 

relaxation) 

3b Parent(s) Parenting styles (autonomy granting, overprotection), 

effect of parental anxiety on the child’s anxiety 

4 Child and parent(s)  Hierarchy of fears (for step by step exposure) 

5, 6a Child Exposure exercises 

6b Parent(s) How parents may help their child overcoming their 

fears, identify and challenge parental dysfunctional 

cognitions  

7, 8, 9a Child Exposure exercises and/or behavioral experiments, how 

to communicate with the parent(s) about anxiety 

9b Parent(s)  Co-parenting, parenting styles (autonomy granting, 

overprotection), how to communicate about anxiety 

10,11 Child Summary of what is learnt, relapse prevention 

12 Child and parent(s) Summary of what is learnt, relapse prevention, 

evaluation 

Phone calls Child and parent(s) The therapist calls the family once a month to ask how 

they are doing and if they have encountered any 

problems 

Follow-up Child and parent(s) After three months, therapy outcomes are evaluated, 

and it is examined if there are any problems left that 

require help 
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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. A score 

of 4 or higher warrants a diagnosis. 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 by others to evaluate treatment effectiveness (e.g., Hudson et al., 2009; Kendall, Hudson, 

Gosch, Flannery-Schroeder, & Suveg, 2008; Simon, Bögels, & Voncken, 2011).   

Children and parents rated the child’s anxiety symptoms by completing the Screen for 

Child Anxiety Related Emotional Disorders (Bodden, Bögels, & Muris, 2009). The 

SCARED-71 contains 71 descriptions of anxiety which can be summed to calculate a total 

score, as well as several 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 post-traumatic 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 and demonstrated good internal 

consistencies and acceptable construct and discriminant validity (Van Steensel, Deutschman, 

& Bögels, 2012). 

 

Secondary outcome measures. ASD-like behaviors were measured with the Children’s 

Social Behavior Questionnaire (CSBQ; Luteijn, Minderaa, & Jackson, 2002). This 

questionnaire contains 49 items and is developed to assess a range of problems in children 

with ASD. For each item, the parents were 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 (1) 



 

 

107 

behaviors not tuned to situation, (2) withdrawn behavior, (3) orientation problems, (4) 

difficulties understanding social information, (5) stereotyped behaviors, and (6) 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).  

Health-related quality of life was assessed with the EuroQol 5-D (EQ-5D; EuroQol 

group, 1990) which was completed by the child and parents. 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 (i.e., no, some, or severe 

problems). 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 (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).  

  

Analyses 

 

At pre-treatment, group differences were found for gender and age. Therefore, it was 

examined whether treatment effectiveness was associated with either gender or age. This was 

found not to be the case (p’s > .10). Group differences for dichotomous primary outcome 

measures (e.g., percentage free of [primary] anxiety disorders) were examined with Chi-

square analyses. The method of ‘last observation carried forward’ (i.e., assuming no change) 

was used for cases that did not complete the assessment.  

With respect to the continuous outcome measures, multilevel analyses using maximum 

likelihood estimation procedures were conducted to examine group differences. Multilevel 

analyses can be used when data is nested. In this study, repeated measures (pre-treatment, 
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post-treatment, and 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 measurements within respondents, as well as 

dependencies among respondents of the same family. In addition, multilevel analyses 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 into 

standard normal scores. In this way the parameter estimate of dichotomous measures can be 

interpreted (while controlling for the effect of other parameter estimates) as a measure of 

effect (Cohen’s d). 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 (sub)normal range with respect to their internalizing problems (T-

score < 70).  

 

Results 

 

Primary outcome measures  

 

At follow-up, 67% of the children in the ASD-group were free of their primary anxiety 

disorder according to ADIS child reports, against 68% of the children in the AD-group, χ 2 (1) 

= .06; p = .806. According to ADIS parent reports, these percentages were 58% for the ASD-

group and 68% for the AD-group, χ2 (1) = 1.94; p = .164. In addition, 40% of the children in 

the ASD-group and 49% of the children in the AD-group were free of all anxiety disorders 

according to child reports, χ 2 (1) = 1.64; p = .201. According to parent reports, the percentage 

free of all anxiety disorders in the ASD-group (25%) was significantly lower compared to the 

percentage free of all anxiety disorders in the AD-group (51%), χ 2 (1) = 11.51; p = .001.  

The results of the analyses concerning the sum of severities of anxiety disorders (ADIS) 

and anxiety symptoms (SCARED-71) are displayed in Table 3, and the means of these 

measures over time are presented in Table 5. With respect to the ADIS, effects of Time 

yielded significance, indicating that the total severity of anxiety disorders is significantly 
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reduced at post-treatment and follow-up, with a parameter estimate (interpretable as Cohen’s 

d) of -1.01 for post-treatment, and -1.12 for follow-up. The interaction effect of Group*Time 

did not reach significance suggesting that the ASD- and AD-group display a similar decrease 

in the total sum of severities of their anxiety disorders (Figure 2).  

For the SCARED-71, a reduction of anxiety symptoms was observed (significant effects 

of Time) with a parameter estimate of -0.84 for post-treatment, and -0.94 for follow-up. 

Further, an effect of Group, Group*Respondent, and Group*Respondent*Time was found 

significant. Additional analyses indicated that (1) parents – but not children – report higher 

SCARED-71 scores across assessments for the ASD-group as compared to the AD-group, 

parameter estimate = 0.43; p < .001, and (2) children in the ASD-group reported a smaller 

effect of Time at post-treatment, parameter estimate = -0.36; p < .001, compared to children 

in the AD-group, parameter estimate = -0.77; p < .001, and compared to their parents, 

parameter estimate = -0.84; p < .001 (Figure 2). 

 

Table 3. Parameter estimates1 of the models concerning the effects of Time (post-treatment and follow-up versus 

pre-treatment),Group (ASD versus AD), Respondent (children versus parents), and their interactions, 

on the primary outcome measures. 

 

 Primary outcome measures 

 ANX disorders ANX symptoms 

 β SE β SE 

Time1 (Post)  -1.01*** 0.11    -0.84*** 0.06 

Time2 (Follow-up)  -1.12*** 0.11    -0.96*** 0.08 

Group2   0.32 0.17      0.46** 0.13 

Group*Time1      0.07 0.15 -0.01 0.10 

Group*Time2   -0.06 0.16  0.21 0.12 

Respondent3  -0.14 0.10  0.15 0.10 

Group*Respondent  -0.30 0.16   -0.46** 0.15 

Respondent*Time1     0.13 0.10      0.01 0.10 

Respondent*Time2     0.13 0.10  0.05 0.11 

Group*Respondent*Time1   0.04 0.14     0.41** 0.14 

Group*Respondent*Time2   0.16 0.15  0.06 0.16 

 

Note. * p < .05; ** p < .01; *** p < .001; 1 parameter estimates (while controlling for the effects of other 

parameters) can be interpreted as Cohen’s d; 2 AD = 0, ASD = 1; 3 Parent = 0, Child = 1; ANX disorder = sum of 

severity scores for all anxiety disorders (ADIS-C/P); ANX symptoms = anxiety symptoms (SCARED-71); SE = 

Standard error  
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Figure 2. Illustration of the decrease in anxiety disorders (ADIS sum of severities) and anxiety symptoms 

(SCARED-71 total score) over time for the children with autism spectrum disorders and comorbid anxiety 

disorders (ASD), and the children with anxiety disorders (AD) 
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Secondary outcome measures 

 

The results of the analyses with respect to the secondary outcome measures are 

displayed in Table 4 (and the means over time for the secondary outcome measures are 

displayed in Table 5). For ASD-like behaviors, the effect of Group yielded significance, 

indicating that – as can be expected – children in the ASD-group had higher scores for ASD-

like behaviors (CSBQ) than children in the AD-group across assessments. ASD-like 

behaviors were significantly decreased at post-treatment and follow-up (parameter estimates 

of -0.30 and -0.43, respectively). The effect of Group*Time did not yield significance, 

suggesting a similar decrease of ASD-like behaviors in both groups.  

With respect to health-related quality of life, a significant increase at post-treatment and 

follow-up was observed (parameter estimates of 0.70 and 0.75, respectively), however, the 
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interaction effect of Group*Time also yielded significance. It was found that the effect of 

Time in the AD-group was larger at both post-treatment and follow-up, parameter estimate 

post-treatment/follow-up = 0.72/0.78; p’s < .001, compared to the ASD-group, parameter 

estimate post-treatment/follow-up = 0.43/0.42; p’s < .001.  

For all CBCL subscales, children in the ASD-group had higher scores across 

assessments compared to the AD-group (significant effect of Group). At post-treatment and 

follow-up, behavioral problems (CBCL internalizing, externalizing and other problems) were 

decreased in both groups (parameter estimates ranging from -0.18 to -0.83). However, 

regarding internalizing problems, a significant effect of Group*Time was found for follow-

up; the effect of Time in the AD-group was larger, parameter estimate = -0.85; p < .001, 

compared to the ASD-group, parameter estimate = -0.55; p < .001.  

 

Table 4. Parameter estimates1 of the models concerning the effects of Time (post-treatment and follow-up versus 

pre-treatment),Group (ASD versus AD), Respondent (children versus parents), and their interactions,  

on the secondary outcome measure 

 

Note. * p < .05; ** p < .01; *** p < .001; 1 parameter estimates (while controlling for the effects of other 

parameters) can be interpreted as Cohen’s d; 2 AD = 0, ASD = 1; 3 Parent = 0, Child = 1; ASD = ASD-like 

behaviors (CSBQ total score); INT = internalizing problems (CBCL withdrawn/depression, somatic problems, 

anxiety/depression); EXT = externalizing problems (CBCL oppositional defiant behavior, aggressive behavior); 

NA = not applicable; i.e., children did not report about their behavioral problems or ASD-like behaviors; 

OTHER = other behavioral problems (CBCL thought problems, social problems, attention problems); QOL = 

Health-related quality of life (EQ-5D); SE = Standard error  

 

 Secondary outcome measures 

 QOL ASD INT EXT OTHER 

 β SE β SE β SE β SE β SE 

Time1 (Post)   0.70*** 0.09 -0.30*** 0.06  -0.62*** 0.07  -0.18** 0.06 -0.45*** 0.06 

Time2 (Follow up)   0.75*** 0.10 -0.43*** 0.06  -0.83*** 0.08 -0.25*** 0.07 -0.58***  0.07 

Group2     -0.27 0.15  1.03*** 0.13    0.45** 0.14  0.71*** 0.14  0.86***  0.13 

Group*Time1  -0.27* 0.13  -0.03 0.09    0.12 0.11  -0.06 0.09   0.00 0.09 

Group*Time2  -0.35* 0.14   0.12 0.09  0.26* 0.11  -0.03 0.10   0.12 0.10 

Respondent3     -0.05 0.12 NA NA NA NA 

Group*Respondent     0.24 0.17 NA NA NA NA 

Respondent*Time1     0.13 0.13 NA NA NA NA 

Respondent*Time2     0.08 0.13 NA NA NA NA 

Group*Respondent*Time1    -0.03 0.19 NA NA NA NA 

Group*Respondent*Time2     0.15 0.19 NA NA NA NA 
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Table 5. Means (M) and standard deviations (SD) for pre-treatment, post-treatment, and follow-up, 

for the children with autism spectrum disorders and comorbid anxiety disorders (ASD), 

 and the children with anxiety disorders (AD), according to child and parent reports 

 

 Pre Post Follow-up 

 M SD M SD M SD 

       

Children with ASD and comorbid anxiety disorders 

 

Child report       

   Anxiety disorders (ADIS-C)  21.28 14.80 9.14 11.75 7.45 9.70 

   Anxiety symptoms (SCARED-71) 51.53 18.69 43.43 18.42 38.34 20.86 

   Health-related quality of life (EQ-5D) 0.75 0.22 0.86 0.17 0.88 0.16 

 

Parent report 

      

   Anxiety disorders (ADIS-P)  28.11 19.16 13.49 15.16 8.53 9.05 

   Anxiety symptoms (SCARED-71) 58.77 21.11 41.57 19.53 42.00 23.63 

   Health-related quality of life (EQ-5D) 0.71 0.22 0.79 0.18 0.80 0.17 

   ASD-like behaviors (CSBQ) 41.05 18.25 34.63 19.19 33.55 19.54 

   Internalizing problems (CBCL) 22.34 10.09 16.23 9.83 14.75 9.85 

   Externalizing problems (CBCL) 13.87 8.21 11.33 8.36 10.46 7.37 

   Other behavior problems (CBCL) 17.30 7.56 13.51 7.57 12.76 7.75 

       

Children with anxiety disorders       

       

Child report       

   Anxiety disorders (ADIS-C)  20.99 17.40 6.55 8.90 5.00 9.51 

   Anxiety symptoms (SCARED-71) 51.51 23.85 32.77 18.76 29.94 20.97 

   Health-related quality of life (EQ-5D) 0.75 0.24 0.93 0.13 0.93 0.10 

 

Parent report 

      

   Anxiety disorders (ADIS-P)  23.15 16.70 6.49 8.86 5.06 8.75 

   Anxiety symptoms (SCARED-71) 47.13 21.78 29.00 17.28 25.52 16.59 

   Health-related quality of life (EQ-5D) 0.77 0.22 0.91 0.14 0.93 0.15 

   ASD-like behaviors (CSBQ) 19.19 16.27 14.53 13.80 11.53 11.24 

   Internalizing problems (CBCL) 17.32 11.11 10.68 9.59 7.97 7.02 

   Externalizing problems (CBCL) 7.70 8.17 6.39 7.35 5.54 6.92 

   Other behavior problems (CBCL) 10.31 6.84 7.02 5.67 5.50 5.36 
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Normative comparisons 

 

Based on children’s self-reported anxiety (SCARED-71), 70 children in the ASD-group 

(89%) and 79 children in the AD-group (83%) reported anxiety levels that exceeded the 

clinical cutoff at pre-treatment (p > .10). Of these children, scores of 16 children in the ASD-

group (23%) and 28 children in the AD-group (35%) changed from clinical to non-clinical at 

follow-up, χ 2 (1) = 2.83; p = .093.  

Parents rated that the anxiety levels of 79 children in the ASD-group (100%) and 88 

children in the AD-group (93%) exceeded the clinical cutoff of the SCARED-71 at pre-

treatment (p < .05). Of these children, scores of 11 children in the ASD-group (14%) and 30 

children in the AD-group (34%) demonstrated a change from clinical to non-clinical at 

follow-up, χ 2 (1) = 9.14; p = .003.  

Parents reported that 60 children in the ASD-group (76%) and 51 children in the AD-

group (54%) had clinical levels of internalizing problems (CBCL) at pre-treatment (p < .01). 

Of these children, scores of 19 children in the ASD-group (32%) and 29 children in the AD-

group (57%) had changed from clinical to non-clinical scores at follow-up, χ 2 (1) = 7.13; p = 

.008.  

 

Discussion 

 

Overall, the results of this study suggest that CBT for the treatment of anxiety disorders 

in children with ASD is not differently effective at a three month follow-up as compared to 

clinically anxious children. Further, similar positive effects of CBT on secondary outcome 

measures for the two groups were found. Notably, CBT for anxiety decreased ASD-like 

behaviors, in both groups. There may be several explanations for this effect. First, as it is 

hypothesized that ASD- and anxiety symptoms may exacerbate each other (Wood & Gadow, 

2010), it is likely that ASD-like behaviors decrease when anxiety is reduced. However, 

whether ASD-like behaviors decrease to a level below that of when the anxiety disorder was 

absent is unknown and requires longitudinal studies that examine how symptoms of ASD and 

anxiety influence each other over time. Second, it is possible that during CBT, additional 

skills are learned that might (indirectly) reduce ASD-like behaviors. For example, exposure 

exercises for social anxiety disorder may also include issues like how to talk to someone, how 

to make eye-contact, how to make friends, how to speak in public, etc., and such social skills 

may reduce some ASD-like behaviors. Contrary, the effect of social skills training is 
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inconsistent, demonstrating only small or moderate effects at best (e.g., White, Keonig, & 

Scahill, 2007). Finally, some part of the effect may be due to diagnostic overlap. That is, ASD 

and anxiety disorders (particular social anxiety disorder and obsessive-compulsive disorder) 

share considerable overlap in symptomatology, and therefore questionnaires may not always 

be capable of differentiating the symptoms of the two disorders effectively (Van Steensel et 

al., 2011).  

Differences between groups were also observed. First, children with ASD reported a 

less steep decrease with respect to their anxiety symptoms at post-treatment compared to their 

parents, as well as compared to the children in the AD-group (Figure 2). It is not uncommon 

that children with ASD are found to report differently about the effects of CBT compared to 

their parents. For example, in the study by Reaven et al. (2009), analyses based on child 

reports did not demonstrate a significant decrease in anxiety symptoms, while analyses based 

on parent reports did. Also, in the study of Wood et al. (2009), a group difference was found 

between CBT and a waitlist control group based on parent reports, but not according to child 

reports. While a significant decrease in anxiety symptoms based on child reports was found in 

the current study, these and the findings of other studies (Reaven et al., 2009; Wood et al., 

2009) suggest that the reporting of the children with ASD regarding the effectiveness of 

treatment may be different. This might be related to (1) children with ASD having a different 

perspective about the effect of CBT, (2) children with ASD being more aware of their anxiety 

symptoms after treatment (i.e., in line with Reaven et al., 2009, we also found that some 

children with ASD reported higher SCARED-71 scores at post-treatment compared to pre-

treatment), and/or (3) children with ASD having difficulties filling in the questionnaires (e.g., 

children with ASD may be more likely to answer the questions as they feel at that particular 

moment, and might take less into account a more overall – or general – perspective).  

Second, although quality of life increased significantly for both groups, less 

improvement was found in the ASD-group when compared to the AD-group. It is likely that 

for the AD-group, most of the problems that interfere with daily functioning are solved when 

anxiety disorders are no longer present. However, for the ASD-group, this might be different. 

Children with ASD often endorse multiple problems (difficulties at school, with learning, 

with peers, with self-care, etc.), which may all affect quality of life. Thus, while anxiety 

problems are reduced, other problems might still be present in children with ASD (e.g., 

problems with self-care), resulting in a smaller increase in quality of life. 
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Third, although on most measures no differences in effectiveness occurred in treatment 

response between children with and without ASD, end-state functioning levels – according to 

parent reports – were not similar. That is, according to parent reports, the percentage of 

children with ASD being free of all anxiety disorders (25%) was significantly lower compared 

to the percentage of the AD-group (51%). This might be because children with ASD had a 

higher – albeit not significant (.05 > p < .10) – mean number of anxiety disorders at pre-

treatment according to their parents, compared to the children in the AD-group. Alternatively, 

it may be that children with ASD have some residual anxieties (e.g., specific phobias) that 

might be more inherent to ASD. In addition, the percentage of 25% being free of all anxiety 

disorders is substantially lower than that reported by Wood et al. (2009), i.e., 53%. Note, 

however, that specific phobias were not included in the percentage ‘free of any anxiety 

disorder’ in the study by Wood et al. (2009), and that these were found very common in our 

ASD-sample (Table 1). When we exclude specific phobia, then 52% of the children with ASD 

would be free of ‘all’ anxiety disorders (against 61% of the AD-group, p > .10), which closely 

resembles the percentage reported by Wood et al. (2009).  

Children with ASD were found to be less likely to fall into the ‘normal range’ before 

and after treatment – according to parent reports – with respect to their anxiety levels as well 

as internalizing problems. However, it needs to be noted that the cutoffs are established based 

on samples concerning typically developing children. As children with ASD frequently do not 

fall into this ‘normal range’, these cutoffs may be less representative for the ASD population. 

Despite the fact that norms were not developed for children with ASD, scores of a number of 

children changed from clinical to non-clinical after treatment. The findings also suggest that 

children with ASD might have different levels to begin with (i.e., children with ASD had 

higher levels of anxiety and behavior problems across assessments according to parents) and 

therefore do not reach similar end-states. However, the effectiveness of CBT for the treatment 

of anxiety disorders may not be very different from children without ASD, as was 

demonstrated in the current study. 

Limitations of the study need to be addressed. The first concerns the use of instruments 

not specifically developed for, or adapted to, the ASD population. The use of such 

instruments was necessary to make a reliable comparison between the ASD- and AD-group, 

however, studies examining the reliability or validity of these instruments for the ASD 

population are scarce. Further, additional effects were found for quality of life, behavioral 

problems and ASD-like behaviors. While such findings are in line with Drahota et al. (2011) 

and Chalfant et al. (2007), it cannot be ruled out whether these additional effects stem from 
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(1) the CBT-intervention directly, (2) a more indirect effect of a decrease in anxiety, and/or 

(3) a more positive responding of the participants (e.g., it may be that participants are in a 

more positive state at post-treatment and follow-up and therefore report less problems in 

general). Finally, IQ was not formally assessed and thus it is not known exactly how high-

functioning our ASD-sample is. This study included all ASD subtypes and all participants 

were recruited via general secondary 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 hospital settings, in which an important proportion of 

children with severe ASD and comorbid (anxiety) disorders may be admitted.  

In conclusion, the current findings suggest that CBT for the treatment of anxiety 

disorders in children with high-functioning ASD is highly effective, not only for decreasing 

anxiety but also improving ASD-like behaviors and quality of life. Second, CBT is not 

differently effective for children with ASD compared to children without ASD, implying that 

adaptations might not be necessary for CBT-programs to be effective. However, it is worth 

further investigation what the additional benefits of an adapted CBT-program might be over a 

non-adapted CBT, and to what extent treatment gains are maintained over a longer period of 

time.   


