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Abstract

Background—Clinically elevated anxiety is a common, impairing feature of autism spectrum 

disorders (ASD). A modular CBT program designed for preteens with ASD, Behavioral 

Interventions for Anxiety in Children with Autism (BIACA; Wood et al., 2009), was enhanced 

and modified to address the developmental needs of early adolescents with ASD and clinical 

anxiety.

Method—Thirty-three adolescents (11–15 years old) were randomly assigned to 16 sessions of 

CBT or an equivalent waitlist period. The CBT model emphasized exposure, challenging irrational 

beliefs, and behavioral supports provided by caregivers, as well as numerous ASD-specific 

treatment elements. Independent evaluators, parents, and adolescents rated symptom severity at 

baseline and post-treatment/post-waitlist.

Results—In intent-to-treat analyses, the CBT group outperformed the waitlist group on 

independent evaluators’ ratings of anxiety severity on the Pediatric Anxiety Rating Scale (PARS) 

and 79% of the CBT group met Clinical Global Impressions-Improvement scale criteria for 

positive treatment response at posttreatment, as compared to only 28.6% of the waitlist group. 

Group differences were not found for diagnostic remission or questionnaire measures of anxiety. 
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However, parent-report data indicated that there was a positive treatment effect of CBT on autism 

symptom severity.

Conclusions—The CBT manual under investigation, enhanced for early adolescents with ASD, 

yielded meaningful treatment effects on the primary outcome measure (PARS), although 

additional developmental modifications to the manual are likely warranted. Future studies 

examining this protocol relative to an active control are needed.
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Many youth with autism spectrum disorders (ASD) experience clinically elevated anxiety 

symptoms, a characteristic associated with disrupted functioning across multiple domains. 

Although considerable work has been done addressing the treatment needs of young 

children with ASD with varying clinical presentations (e.g., Dawson et al., 2010; Kasari, 

2002), limited attention has been given to treatments for adolescents with ASD. There is an 

increasing base of research on cognitive behavioral therapy (CBT) for children with ASD 

and concurrent clinical anxiety (cf. Wood & Schwartzman, 2013), though again, relatively 

less research has focused on adolescents. Treatments for adolescents with ASD and 

concurrent anxiety disorders have at least two clear imperatives: they should be 

developmentally appropriate for adolescents; and they should address ASD-related barriers 

to youth uptake of anxiety treatment procedures (e.g., cognitive restructuring and exposure 

therapy).

A high proportion of youth with ASD meet criteria for a concurrent psychological disorder 

(e.g., anxiety or depressive disorders) or clinically elevated psychiatric symptoms (e.g., 

anxious or dysphoric symptoms) (e.g., de Bruin, Ferdinand, Meesters, de Nijs, & Verheij, 

2007; Gadow, DeVincent, & Schneider, 2009; Kuusikko et al., 2008). For example, as 

compared to younger children with ASD and typically-developing youth, Kuusikko et al. 

(2008) found that social anxiety and behavioral avoidance are more pronounced among 

early adolescents with high-functioning ASD. Kuusikko and colleagues speculated that 

youth with high-functioning ASD might begin to observe and comprehend their own 

impaired social skills in early adolescence, thereby increasing the likelihood of self-

consciousness in such situations, leading to behavioral withdrawal and other outward 

manifestations of anxiety. De Bruin and colleagues and other investigators using diagnostic 

interviews with youth with ASD have confirmed that rates of the primary anxiety disorders, 

not just social anxiety disorder, are elevated in youth with ASD.

Clinical anxiety is linked with significant functional impairment in youth with ASD. For 

example, higher levels of anxiety are associated with greater impairments in social 

responsiveness and social skills in youth with ASD (Bellini, 2004; Chang, Quan, & Wood, 

2012; Green, Gilchrist, Burton, & Cox, 2000). This follows from the tendency of anxiety to 

promote social avoidance, which prevents opportunities for the development of relationships 

(Rinck et al., 2010). It is therefore possible that treatment of anxiety could positively impact 

functional impairment and even core ASD symptom severity (Drahota, Wood, Sze, & Van 

Dyke, 2011; Storch et al., 2013; Wood, Drahota, Sze, Har, et al., 2009).
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Adolescents with ASD present a complex clinical picture. In addition to anxiety symptoms, 

adolescents with ASD are likely to present with more complex and severe diagnostic 

sequelae than same-age peers. Depression and anhedonia are frequently observed among 

adolescents with ASD (Ghaziuddin & Greden, 1998). Peer victimization is pronounced 

during adolescence for those with ASD (Shtayermman, 2007), which could be a factor 

associated with the high levels of anxiety and depression. High levels of conduct problems 

(Green et al., 2000) and hyperactivity (Attwood, 1998) have also been observed in samples 

of adolescents with ASD. The transition to adolescence is a sensitive developmental epoch 

for those with and without ASD, replete with significant changes in biological maturation 

and the evolution of one’s social network. As noted by McGovern and Sigman (2005), 

adolescence may be a time of both “continuity and change” for youth with ASD. Although 

research on adolescents with ASD is notably scant, overall continuity in the diagnosis of 

ASD between childhood and adolescence has been observed and even high-functioning 

adolescents with ASD still suffer significant impairments in domains such as social 

competence, peer approval, and anhedonia relative to non-affected peers (Eaves & Ho, 

2008; Williamson, Craig, & Slinger, 2008). Interventions for anxiety in youth with ASD 

likely need to take into account these concurrent challenges in order to effect maximal 

impact on anxiety.

To date, there have been eight pilot studies using a randomized, controlled trial (RCT) 

design examining the efficacy of CBT protocols designed for treating anxiety in children 

and youth with ASD. Three of these trials were conducted using an individualized CBT 

manual developed for children with ASD (7 to 11 years old) entitled Behavioral 

Interventions for Anxiety in Children with Autism (BIACA; Wood, Drahota, Sze, Har, et al., 

2009), which employs a modular treatment algorithm and includes significant caregiver 

involvement and training (Fujii et al., 2013; Storch et al., 2013; Wood, Drahota, Sze, Har, et 

al., 2009). BIACA is designed to the treat symptoms of separation anxiety disorder, 

generalized anxiety disorder, social anxiety disorder, and obsessive compulsive disorder in 

children with ASD. Each of these trials has demonstrated significant reductions in anxiety 

symptoms at post-treatment in comparison with a waitlist or treatment-as-usual comparison 

condition, with treatment response rates and anxiety disorder remission rates, as rated by an 

independent evaluator blind to treatment condition, at well over 50% across the three trials. 

Further, anxiety treatment gains in the CBT groups were accompanied by improved ratings 

of adaptive skills and reduced ASD symptom severity (Drahota et al., 2011; Storch et al., 

2013; Wood, Drahota, Sze, Van Dyke, et al., 2009). The other five CBT protocols have been 

delivered in a group therapy format to children or adolescents (Chalfant, Rapee, & Carroll, 

2006; Reaven, Blakeley-Smith, Culhane-Shelburne, & Hepburn, 2012; Sofronoff, Atwood, 

& Hinton, 2005; Sung et al., 2011; White et al., 2013), with three of five of the programs 

exhibiting statistically significant effects on at least some anxiety measures at post-

treatment.

One area that remains unclear is whether an individually administered CBT protocol can 

address the anxiety symptoms in adolescents with ASD as it has addressed such symptoms 

in children with ASD under the age of 12 years. While several studies provide preliminary 

support for group CBT for adolescents with ASD, the linear format of group therapy limits 

matching intervention techniques to patient characteristics. Given the heterogeneity of 
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phenotypes in adolescents with ASD, individual interventions (e.g., modular treatments) 

tailored to a patient’s specific characteristics are likely to be particularly efficacious 

(Mundy, Henderson, Inge, & Coman, 2007). However, as noted above, adolescents with 

ASD manifest particular forms of anxiety symptoms compared to preteen children with 

ASD (e.g., heightened social anxiety). Other aspects of adolescence (cognitive and physical 

development, increased stress from school workloads and social complexity, emerging 

sexuality) may impinge upon the typical treatment process that appears to be efficacious for 

preteens with ASD. Therefore, the individually administered CBT program, Behavioral 

Interventions for Anxiety in Children with Autism (BIACA; Wood, Drahota, Sze, Har, et al., 

2009; Wood, Drahota, Sze, Van Dyke, et al., 2009), was adapted to address related 

adolescent-specific issues, incorporate teen-friendly language and handouts, and otherwise 

ensure developmental appropriateness. This protocol was tested with a cohort of early 

adolescents with ASD and clinical anxiety to evaluate efficacy for treating acute symptoms 

of separation anxiety disorder, generalized anxiety disorder, social anxiety disorder, and 

obsessive compulsive disorder. It was hypothesized that CBT would outperform a waitlist 

condition on independent evaluators’ ratings of symptom severity and treatment response. 

Secondary hypotheses were that CBT would outperform the waitlist control on child- and 

parent-rated anxiety and parent-reported autism symptom severity, given that other studies 

of BIACA with preteen children have found collateral effects on this domain (Storch et al., 

2013; Wood, Drahota, Sze, Van Dyke, et al., 2009).

Method

Participants

The sample included 33 adolescents, ranging in age from 11 to 15 years (M = 12.3 years, SD 

= 1.14) and their parents, recruited through two research sites: 17 at the University of South 

Florida (USF) Rothman Center for Neuropsychiatry (11 males, 6 females) and 16 at the 

University of California - Los Angeles (UCLA) Center for Autism Research and Treatment 

(12 males, 4 females). Sample size was determined via power analysis, where an ES of 

d=1.0 was assumed for group differences in anxiety reduction, based on past CBT trials 

(e.g., Storch et al., 2013; Wood, Drahota, Sze, Har, et al., 2009). Given this estimate, a 

sample size of N=33 would provide a power of .80. See Figure 1 for descriptive data on 

participant flow through the study. Youth met research criteria for ASD and at least one 

anxiety disorder with a clinical severity level above 3 (M = 5.76; SD = 0.79) as determined 

through interviews with both parents and youth. Youth were identified as 67% Non-

Hispanic White, 9% Asian, 6% African American, 3% Latino and 15% Other/Mixed. Table 

1 provides additional descriptive information by treatment group. There were no significant 

research site differences for demographic variables.

Autism diagnosis was confirmed through the use of the Autism Diagnostic Observation 

Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 2002) and the Autism Diagnostic 

Interview-Revised (ADI-R; Le Couteur, Lord, & Rutter, 2003). Additional inclusion criteria 

included being between 11–15 years of age and having a Full Scale IQ score of 85 or above 

on the Wechsler Intelligence Test for Children, 4th Edition (WISC-IV; Wechsler, 2003). 

Participants were excluded if youth: (1) were concurrently receiving cognitive behavioral 
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therapy, social skills training with homework, or applied behavioral analysis (interventions 

could be discontinued prior to participation); (2) had initiated an antidepressant or 

antipsychotic within 12 or 6 weeks, respectively, prior to treatment (or, changed an 

established medication regimen within 8 weeks for an antidepressant or 4 weeks for an 

antipsychotic); (3) evidenced clinically significant suicidality within the past six months; or 

(4) met DSM-IV diagnostic criteria for bipolar, schizophrenia, schizoaffective disorders, or 

substance abuse (six months before treatment). However, youth receiving supportive 

psychotherapy (not CBT) in the community or school setting, or who had social skill groups 

or other group therapy that did not include homework assignments, or youth with stable 

psychiatric medication regimens were permitted to maintain this treatment during the study.

Procedures

Families interested in participating in the study initially contacted project coordinators at the 

UCLA and USF sites, respectively. Families who appeared to meet inclusion/exclusion 

criteria based on preliminary phone screens were invited for an in-person diagnostic 

assessment with trained clinicians. Written parental consent and child assent were reviewed 

and collected prior to initiation of assessments. Trained independent evaluators at each site, 

blind to group assignment, conducted anxiety and autism interviews with consented youth 

and at least one participating parent/legal guardian consisting of the Anxiety Disorders 

Interview Schedule for the DSM-IV-Child Version, Child and Parent Report Forms (ADIS-

IV-C/P; Silverman & Albano, 1996) and the Pediatric Anxiety Rating Scale (PARS; RUPP, 

2002) as well as the ADOS and ADI-R. If participants did not have documentation 

substantiating a Full Scale IQ score from an evaluation conducted within the past three 

years, the WISC-IV was conducted as well. Approximately one week after completing the 

screening assessments, consented participants completed additional study questionnaires. 

These assessment materials were given at baseline, post-treatment (after the final session), 

and at 1-month follow-up. Families were offered $15 for participating in the assessments at 

each timepoint.

All children who met inclusion/exclusion criteria were block randomized by a research 

coordinator at each site into either immediate treatment (CBT) or waitlist (WL) using a 

computer randomization program (the randomization sequence was concealed from 

investigators until interventions were assigned). Block randomization procedures stratified 

children based on age and gender; hence, when a child of a particular age and gender was 

randomized to one of the conditions, the next child with these same characteristics was 

automatically assigned to the other condition. Participants assigned to the WL condition 

waited 16 weeks before receiving the current treatment.

Clinicians and therapists were postdoctoral clinical psychology fellows or doctoral students 

in clinical or educational psychology programs, all with experience with and trained to work 

with youth with ASD. Clinicians received weekly individual clinical supervision, per 

participant, by the principal investigators and their doctoral level expert designees (with 

Ph.D.s in clinical psychology and expertise with the treatment protocol) at UCLA and USF. 

Additional supervision included as-needed cross-site conference calls with the principal 

investigators and therapists. The integrity and caliber of treatment was assessed 
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independently at the University of Miami. Twenty sessions (10 sessions per site) were 

randomly selected for adherence rating using a checklist developed by Wood and colleagues 

(2009). After establishing accuracy with the second author, two coders otherwise uninvolved 

in the investigation rated all 20 tapes. Agreement between raters was excellent (κ = .89) as 

was adherence to the treatment protocol (75.4%).

Treatment Program—The BIACA manual was used for this investigation. Sixteen 

weekly sessions were offered to all families with sessions taking place at a university clinic 

or an associated autism community clinic that referred families to the study. Therapists 

worked with individual families, with each session lasting approximately 90 minutes (about 

30 minutes separately with the youth and parent(s), and 30 minutes conjointly with the child 

and parents).

BIACA includes adaptations to traditional youth CBT protocols to optimize treatment 

effectiveness. Given the complexity of addressing youth anxiety in the context of ASD, 

sessions were provided in a modular format, adhering to a treatment algorithm (see Sze & 

Wood, 2007). Therapy modules were selected by the therapist and clinical supervisor on a 

session-by-session basis to appropriately address the clinical needs of the youth. Despite the 

added flexibility of the modular format, a minimum of three sessions were spent on basic 

coping skills and eight were spent on in vivo exposure to ensure an adequate and 

comparable dose of the core elements of CBT for anxiety across cases. Second, core CBT 

coping skills (e.g., behavioral activation, cognitive restructuring) and in vivo exposures were 

included in the treatment protocol. A youth-friendly acronym, the K.I.C.K. Plan, was 

utilized to help youth remember a sequence of steps to cope with anxious situations. Third, a 

series of modules focused on fundamental concerns of anxious adolescents who have autism 

addressed the following areas: poor social skills, adaptive skills deficits, circumscribed 

interests and stereotypies, poor attention and motivation, common comorbidities in ASD 

(e.g., disruptive behavior disorders), and school-based problems. The BIACA model 

emphasizes key skills for positive social behavior skills and developmentally appropriate 

get-togethers that can be used in real-world settings, such as offering others the first turn. 

Parent-training is provided through parent-only portions of each session in specific modules. 

With parents, a key emphasis was to encourage youth independence, increase 

communication skills, and create a toolbox of skills to diffuse problematic situations. Parent 

support of home-based exposures and use of reward systems was emphasized. Finally, one 

to two consultations are offered to teachers or other school personnel in support of the 

overall exposure-therapy goals that may take place on school grounds (e.g., participating in 

peer interactions during lunch) employing the same behavioral support strategies offered to 

parents.

Measures

Anxiety Disorders Interview Schedule for the DSM-IV-Child and Parent 
Versions (ADIS-IV-C/P; Silverman & Albano, 1996)—The ADIS-IV-C/P is a semi-

structured diagnostic interview that assesses all DSM-IV anxiety disorders in children and 

adolescents ages 7–17 years. Interviews are conducted separately with the youth and the 

parent(s). Each diagnosis receives a clinical severity rating (CSR) on a 0–8 scale, with CSRs 
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≥ 4 indicating clinical levels of severity and impairment. Among youth with ASD, the 

ADIS-IV-C/P has demonstrated excellent parent-clinician agreement (Storch, Ehrenreich-

May, et al., 2012) and convergent validity (Renno & Wood, 2013; Storch, Wood, et al., 

2012). Agreement between primary diagnostician and a second independent reliability coder 

for primary anxiety disorder in the present sample was perfect (N=17; K=1.0). Positive 

diagnostic status at post-treatment/post-waitlist and follow-up was defined as a child still 

meeting criteria for their primary anxiety disorder diagnosis with an ADIS-C/P CSR score ≥ 

4.

Clinical Global Impression–Improvement (CGI-Improvement; Guy, 1976)—The 

CGI-Improvement is a single-item, clinician-rated measure of overall diagnostic 

improvement and ranges from 1 (very much improved) to 7 (very much worse). Treatment 

responders were classified as those rated either a 1 (very much improved) or 2 (much 

improved). The CGI-Improvement scale was rated at post-treatment.

Multidimensional Adolescent Satisfaction Scale (MASS; Garland, Saltzman, & 
Aarons, 2000)—The MASS is a psychometrically sound 21-item instrument that assesses 

treatment satisfaction and perceived improvement in therapy. Items are rated on a 0–3 scale 

where anchors range from "strongly disagree/no, not at all" to "strongly agree/yes, a lot" in 

response to statements such as "has therapy helped your problems get better" and "overall, 

has therapy helped you". In the CBT group, parents (n=14) and youths (n=15) completed 

MASS forms at the post-treatment assessment, where average item responses were 

evaluated.

Multidimensional Anxiety Scale for Children—parent report (MASC-P; March, 
1998)—The MASC-P is a standardized 39-item, 4-point Likert-type scale parent-report 

scale of anxiety symptoms within children. Each item is rated on a scale ranging from 0 

(never true) to 3 (often true) with a higher score indicating a greater amount of anxiety. The 

MASC-P has previously been found to have robust psychometric properties, including in 

ASD samples (Renno & Wood, 2013). In the current sample, internal consistency for total 

MASC-P scores was good at all timepoints (α = .68–.84).

Pediatric Anxiety Rating Scale (PARS; RUPP, 2002)—The PARS is a 50-item, 

clinician-administered checklist of anxiety symptoms in children and adolescents. 

Interviews with the child/adolescent and parent(s) are conducted separately, asking each 

respondent to indicate if each symptom was present or absent (yes/no) during the previous 

week. Following these interviews, clinicians integrate child and parent information to 

collectively rate endorsed symptoms on seven dimensions of overall severity, using a 6-

point scale (0 = none, 1–5 = minimal to extreme). The total score is calculated by summing 

the scores of five of these dimensions. Psychometric properties of the PARS Total Score in 

ASD samples are acceptable; the adolescents in this study were part of a larger study of the 

PARS in youth with ASD (Storch, Ehrenreich-May, et al., 2012) in which inter-rater 

reliability and test-retest reliability for the PARS Total Score were good (ICC = 0.86 and 

0.83, respectively). The internal consistency of the PARS Total Score in the present study at 
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each timepoint (α = .55–.74) was similar to that reported in the original measure 

development study of the PARS (RUPP, 2002).

Revised Child Anxiety and Depression Scale (RCADS; Chorpita, Yim, Moffitt, 
Umemoto, & Francis, 2000)—The RCADS is a 47-item, self-report measure of child/

adolescent anxiety and depressive symptoms. The RCADS has previously demonstrated 

good internal consistency (average Cronbach’s α = .77; Chorpita et al., 2000), and has 

shown good validity in discriminating between anxiety and depression symptoms (Chorpita 

et al., 2000). In this sample, internal consistency was found to be excellent across all time 

points (α = .94–.96).

Service Assessment for Children and Adolescents (SACA; Horwitz et al., 
2001)—The SACA is a standardized interview querying various mental health services 

obtained for the child (e.g., inpatient, outpatient, in-school, and family-based services). The 

SACA was administered at baseline and post-treatment.

Social Responsiveness Scale (SRS; Constantino, 2002)—The SRS is a 

standardized 65-item, 4-point Likert-type parent-report form assessing children’s autism-

specific characteristics such as social communication deficits and repetitive behaviors. The 

SRS provides a total score and has demonstrated robust reliability and validity. Alphas for 

the current sample ranged from .75 to .85 across the three timepoints.

Analytic Plan

To evaluate between-group continuous outcomes, ANCOVAs were performed, where post-

treatment scores were predicted by treatment condition while covarying for baseline scores. 

Comparison of response rates and post-treatment diagnostic status (i.e., categorical 

outcomes) were conducted by Fisher’s exact test, where post-treatment response/diagnostic 

status was contrasted with treatment group. CGI-Improvement scores reflecting “much 

improved” or “very much improved” were considered treatment responders, while all other 

cases were considered non-responders, following research precedent (e.g., Storch, Lewin, 

De Nadai, & Murphy, 2010). Missing data were addressed via multiple imputation using 

PROC MI and PROC MIANALYZE in SAS 9.3 using 100 imputations, where imputation 

models included all principal outcome ratings of anxiety and ASD functioning (i.e., the 

PARS, ADIS CSR, CGI-I, and SRS) as well as treatment group. Degrees of freedom for 

multiply imputed hypothesis-testing models were adjusted based on recommendations by 

Barnard and Rubin (1999), and all variables were within recommended ranges of ± 2 with 

regard to skewness and kurtosis (Cameron, 2004) prior to data imputation. Scores on the 

CGI-Improvement and diagnostic status at posttreatment/postwaitlist were imputed using the 

last observation carried forward (LOCF) method. Effect sizes were computed for both 

within- and between-group analyses to evaluate the size of treatment effects, where all effect 

sizes for continuous variables were converted first to Cohen’s d from imputed results using 

formulae provided by Cooper, Hedges, and Valentine (2009) and then converted to Hedges' 

g (Hedges & Olkin, 1985) to adjust for the study sample size, with effect sizes of .2, .5, and .

8 representing small, medium, and large effects respectively (Cohen, 1988). Of note, some 

larger effects may be statistically nonsignificant while some relatively smaller effects may 
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be significant, due to the effect sizes being point estimates while significance tests reflect 

uncertainty modeled during the imputation process. Among variables used for treatment 

outcome analyses, the proportion of missing data was relatively small (13%). To evaluate 

within-group changes from post-treatment to follow-up, paired t-tests and Fisher’s exact 

tests were used. Group differences in rates of service use were evaluated by Fisher's exact 

test.

Results

The intent-to-treat sample size was 33. There were 2 dropouts and 1 protocol violation 

during the waitlist, and 1 dropout and 2 protocol violations (beginning excluded treatments 

or changing medication dose) during CBT (see Figure 1). Recruitment began on 9/21/2010 

and ended on 6/14/2011; post-treatment assessments were completed on 12/13/2011. Table 

1 presents descriptive and diagnostic information for children in the two treatment 

conditions. Total child DSM-IV diagnoses including ASD, anxiety disorders, and additional 

comorbid diagnoses ranged from 3 to 8 diagnoses per participant, with an average of 5.55 

(SD = 1.54).

Pretreatment Comparability

Pretreatment group differences were assessed with chi-square tests and t-tests. There were 

no statistically significant treatment group differences on demographic and youth diagnostic 

variables (results are presented in Table 1).

Treatment Outcome

Group means and standard deviations for study outcome variables are presented in Table 2. 

A significant difference was observed at post-treatment/post-waitlist for the PARS (p=.04, 

ES=0.74), with the CBT group showing lower anxiety scores after controlling for baseline 

relative to the WL group. With regard to CGI-Improvement criteria for positive treatment 

response, 79% (15/19) of those condition in the CBT condition experienced treatment 

response compared to 28.6% (4/14) of those in the WL at post-waitlist (p<.01, odds 

ratio=9.38). When considering positive diagnostic status at post-treatment, in the CBT 

condition, 6 of 19 (32%) participants did not meet criteria for their principal anxiety disorder 

diagnosis at post-treatment, in comparison to 3 of 14 (21%) of participants in the WL 

condition. However, this difference was not found to be statistically significant (p=.70, odds 

ratio=1.69), nor were group differences found for ADIS CSR changes for principal anxiety 

diagnoses (p=.25, ES=0.39)

Group differences were observed at post-treatment/post-waitlist for the SRS (p<.01, 

ES=1.17), reflecting significant improvement in ASD symptoms in the CBT group relative 

to the WL condition. However, group differences for parent-reported anxiety were only 

marginally statistically significant (using the MASC-P, p=.10, ES=0.59) and nonsignificant 

for youth-reported anxiety (using the RCADS; p=.93, ES=0.02). Both parents (M=2.49, 

SD=0.57) and youths (M=2.21, SD=0.46) in CBT reported satisfaction with treatment via 

the MASS.
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Maintenance of treatment gains at 1-month follow-up—In the CBT condition, 13 

adolescents who had been treatment responders (e.g., positive CGI response at 

posttreatment) returned for a 1-month follow-up assessment. At this time point, there was no 

significant change in clinician-rated anxiety between the post and 1-month assessment 

findings on the PARS (p=.79, ES=0.07), and 10 of the 13 participants maintained treatment 

responder status (a statistically non-significant decline; p=.22). Additionally, 8 of the 13 

(62%) children showed remission of their principal diagnosis at follow-up (a significant 

improvement from post-treatment; p=.02). In this group of 13 youth, with regard to self-

report measures, a significant reduction in anxiety from post-treatment to 1-month follow-up 

was reported by youths (using the RCADS; t(8)=2.86, p=.02, ES=0.95), with a marginal 

effect for parents (using the MASC-P; t(7)=2.10, p = .07, ES=.74). Additionally, no 

significant change in ASD symptoms was found at 1-month follow up (using the SRS; 

t(7)=0.77, p=.47, ES=0.27).

Service use—Since those youth who were removed or dropped out from the study did not 

complete post assessments, the services described represent treatment-completers. As 

assessed through the SACA, all youth randomized to the WL condition received some 

intervention services intended to target anxiety and/or ASD symptoms (e.g., social skill 

deficits) including social skills training (n=2; 18.2%), psychiatric medication management 

(n=7; 63.6%), or special education services (n=6; 54.5%). Seven participants (63.6%) 

received one service and 4 participants (36.4%) received two services. Over half of the 

adolescents in the WL condition (n=7; 63.6%) were taking psychiatric medications with 2 

(18.2%) participants taking one medication and 5 (45.5%) youth taking two medications 

(see Table 1 for the proportion of randomized youth taking medication).

Similar to the WL arm, the majority of youth randomized to CBT (n=11; 68.8%) received 

services during the acute phase including medication management visits (n=7; 43.8%), 

counseling or therapy in school (n=3; 18.8%), special education services (n=5; 31.3%), 

religious counseling (n=1; 6.3%), case management (n=1; 6.3%), individual supportive 

psychotherapy (n=2; 12.5%), or was seen in the emergency room for emotional or 

behavioral problems (n=1; 6.3%). Regarding the number of services, 5 (31.3%) children 

received no services, 5 (31.3%) children received one service, and 6 (37.5%) youth received 

two or more services. Nine of 16 children (56.3%) were not taking any psychiatric 

medication while 2 children (12.5%) were taking one medication and 5 (31.3%) youth were 

taking two or more. With the exception of the emergency room visit, these services had been 

initiated prior to the onset of the study. Group differences were not detected in the rate of 

service use (p=.06).

Discussion

Early adolescents with clinical anxiety may benefit from developmentally appropriate, 

individually administered CBT with collateral parent and school support components. A 

notable characteristic of the participants in this study was their overall level of concurrent 

psychiatric symptomology as illustrated by meeting criteria for multiple (2 to 7) comorbid 

diagnoses over and above their ASD diagnosis. In spite of the overall level of clinical 

challenge posed by concurrent ASD-related difficulties and other emotional and behavioral 
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symptoms, the targeted intervention under investigation was associated with greater 

improvement on the primary outcome measure in the study, the PARS anxiety total score, as 

rated by independent evaluators, when compared to the waitlist control group. Similarly, 

there were higher rates of positive treatment response for the CBT group than the waitlist 

group (79% vs. 28.6%, in intent-to-treat analyses), based on independent evaluator ratings 

on the CGI-I. Parent reports on the SRS also showed an advantage of CBT over waitlist for 

autism symptom severity reduction. However, group differences on ADIS anxiety diagnoses 

or parent and adolescent questionnaire measures of anxiety were not obtained.

Early adolescence is a challenging period for many youth with ASD. The transition to 

middle school often brings with it a reduced level of structure in the school setting, while 

simultaneously the onset of puberty introduces a new set of developmental challenges that 

have biological, emotional, and social aspects (e.g., adjusting to bodily changes; 

hormonally-mediated emotional changes; and increases in peer competition and interest in 

sexuality; Booth, Granger, Mazur, & Kivlighan, 2006; Susman et al., 1987; Tremblay, 

1998). Navigating this period of development has proven difficult for many children with 

neurodevelopmental disorders and has been associated with setbacks in emotional and social 

adjustment when compared to the preadolescent period (Barkley, Anastopoulos, 

Guevremont, & Fletcher, 1991; Green et al., 2000; Pearson et al., 2006). Anxiety and mood 

disorders often manifest during this period for susceptible individuals, and traits of negative 

affectivity, inattention, and aggression can be magnified (Compas, Ey, & Grant, 1993; 

Kessler, Avenevoli, & Merikangas, 2001; Zahn-Waxler, Shirtcliff & Marceau, 2008). In the 

context of the multiple symptom domains that are prominent in many adolescents with ASD, 

strategically intervening with one or more of the sources of maladjustment may, in the best 

case, trigger some improvement in multiple domains (if the domains are interdependent and 

an intervention has a strong enough effect), or may, more modestly, only improve directly 

targeted symptoms to some degree.

The effects of the present intervention, with its relatively modest sample size, suggest an 

intermediate outcome wherein there may have been a reduction in manifest anxiety severity 

for many of the youth randomized to CBT, as evidenced by improvement in clinician-

reported anxiety severity and positive treatment response, as well as some evidence of a 

broader effect of treatment in the domain of ASD symptom severity. This pattern of data 

suggests that observable aspects of anxiety that clinicians were able to rate decreased in the 

context of participation in CBT. The pattern of positive treatment response is comparable to 

the proportion reported in the original trial of the BIACA CBT intervention (Wood, Drahota, 

Sze, Har, et al., 2009), in which 78.5% of the children in CBT exhibited positive treatment 

response on the CGI in intent-to-treat analyses.

Notably, there was no treatment effect (when compared to the waitlist group) for youth or 

parent-reported anxiety symptoms on paper-and-pencil measures (although a trend was 

found for parent report data), or for remission of primary anxiety disorder diagnosis. 

Furthermore, independent evaluator ratings on the PARS were only modestly improved for 

the CBT group at posttreatment (M = 11.62; as a reference point, the development paper for 

the PARS [RUPP, 2002] suggested scores of 14 or higher represent high anxiety and that 

scores below 10 represent mild or little anxiety), although the between-groups ES was .74, 
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near to the benchmark for a large effect. With a relatively small sample size of 33 youth 

randomly assigned to condition, there may have been limited statistical power to detect 

treatment effects with these measures, particularly if they are less sensitive to change in this 

population. Notably, in a recent consensus statement on recommended outcome measures 

for use in clinical trials for youth with ASD and anxiety disorders, primarily clinician- and 

parent-report measures, not youth-report measures, were recommended as the top echelon of 

measures (LeCavalier et al., 2013). The RCADS was not a highly recommended measure in 

this consensus statement. It is possible that youth anxiety symptom counts on the RCADS 

were not sufficiently improved by this CBT program to be detected in an RCT of this size. 

As noted above, the participating youths had a high level of comorbidity and overall 

symptomology, and while at the global level the youth may have experienced focal 

reduction in a few specific anxiety symptoms and associated impairment, which might be 

reflected in measures like the CGI-Improvement and the PARS total score, perhaps broader 

symptom count measures like the RCADS or diagnostic threshold measures like the ADIS-

IV-C/P were insufficiently sensitive to these types of changes given the youths’ baseline 

degree of severity and impairment. It is also notable that the treatment appeared tolerable 

and acceptable for most families as illustrated by the relatively low dropout rate and positive 

treatment satisfaction data based on both youth and parent reports.

The finding of CBT-related improvement on the SRS, a measure of ASD symptom severity 

rated by parents, is consistent with the first trials of the BIACA intervention with children in 

which a similar treatment-related effect on the SRS was obtained (Storch et al., 2013; Wood, 

Drahota, Sze, Van Dyke, et al., 2009), as well as a more recent CBT intervention for 

adolescents with ASD and clinical anxiety (White et al., 2013). As noted above, if these 

changes actually represent attenuated ASD symptom severity, even to a modest degree, it 

suggests that the anxiety-focus of the CBT interventions may yield an indirect effect on an 

interdependent area of symptomatology, or that the augmented components of anxiety CBT 

utilized in the BIACA program, namely the treatment elements focused on social 

communication skills, exerted an effect on the ASD severity domain. There is increasing 

recognition in the field that anxiety and ASD symptom severity may be partially 

interdependent (e.g., Chang et al., 2012; Spiker et al., 2012; Wood & Gadow, 2010). For 

example, the social avoidance that social anxiety induces likely contributes to the challenges 

with social initiations, reciprocal communication, conversation maintenance, and friendship 

associated with ASD (Chang et al., 2012). However, the reciprocal is probably also true—

some social anxiety, for example, is undoubtedly generated from social rejection engendered 

by ASD-related social differences and immaturity (Wood & Gadow, 2010). For this reason, 

the current intervention and related treatments have focused both on anxiety reduction as 

well as social skill acquisition. The effects of CBT on ASD symptom severity remain to be 

confirmed by measurement approaches other than parent report (e.g., school behavioral 

observations). However, this potentially promising pattern of findings suggests that a 

difficult area of symptomatology to modify—core ASD symptoms—may be responsive to 

outpatient CBT for at least some youth.

The modifications made to the BIACA manual for early adolescents with high functioning 

ASD appeared to be sufficient for achieving some clinical benefit in this sample of youth, 

though not necessarily for remission of all concurrent mood and anxiety disorders. Our 
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experience with this iteration of the BIACA protocol with adolescents suggests that future 

treatment development for adolescents with ASD might beneficially include CBT modules 

that more comprehensively address (1) concurrent depression (e.g., with more than just 

cognitive restructuring techniques), (2) peer harassment issues and (3) teen-specific 

developmental issues (e.g., puberty and desire for romantic relationships). Although we did 

not track these issues systematically during treatment, we noted that in a few youths with 

concurrent depression, treatment engagement may have been affected by depression-related 

low positive affectivity and low energy and that the early use of evidence-based techniques 

for depression could be helpful. Peer harassment and bullying were not universally 

experienced by this cohort of youth but this was a clinical issue in some cases and 

exemplifies an objective stressor in need of a solution in order to relieve conditions that are 

threatening to youth and impair their mental health. A number of the participants 

experienced romantic interests without developmentally appropriate knowledge of how to 

conceptualize and address their feelings; equally, several youths experienced anxiety about 

bodily changes related to puberty. While these issues were addressed using adolescent-

oriented adaptations of the extant cognitive restructuring and social skills modules from the 

original BIACA protocol, a more comprehensive approach to these issues incorporated in a 

CBT manual for this age-group and older teens is likely indicated.

In spite of the promising findings, this study has several limitations including its modest 

sample size and the lack of objective measures of anxiety that go beyond diagnostic 

interview or checklist measures. Another potential limitation in this study is the modest 

internal consistencies of some of the measures (e.g., PARS), although these are similar to 

published figures from the general clinical child and adolescent literature (e.g., RUPP, 

2002).

In sum, this is the fourth RCT of the BIACA CBT manual for high-functioning youth with 

ASD and clinical anxiety to show clinical benefit of treatment in comparison to a waitlist or 

usual care control group (cf. Fujii et al., 2013; Storch et al. 2013; Wood, Drahota, Sze, Har, 

et al., 2009). The present trial suggests that the manual, with developmentally appropriate 

alterations of treatment content, can be beneficial for early adolescents, building off earlier 

treatment development work with preteens. In future studies, a credible active control group, 

such as an alternative form of psychotherapy, will be needed to determine the specificity of 

the effects of this intervention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Clinically elevated anxiety is common among adolescents with high functioning 

autism spectrum disorders.

• A CBT program designed for youth with ASD outperformed a 4-month waitlist 

condition in terms of independent evaluators’ ratings of symptom severity and 

treatment response.

• The CBT program was also associated with relatively greater improvement in 

parent-rated autism symptom severity at posttreatment, in comparison with 

waitlist.

• This is the first RCT of this CBT treatment manual with the early adolescent 

age-group, but the fourth RCT with children with ASD overall, to offer support 

for the CBT intervention under investigation, suggesting that a comparison to an 

active treatment condition is a logical next step in evaluating the intervention 

program.

Wood et al. Page 18

Behav Ther. Author manuscript; available in PMC 2016 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1. 
Consort flow diagram.
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Table 1

Demographics, Diagnoses, and Medication Usage for Children in the Immediate Treatment (CBT) and 

Waitlist (WL) Conditions

CBT No. (%)
n = 19

WL No. (%)
n = 14

p

Child sex (male) 13 (68) 10 (71) 1.00

Child age 12.4 (SD = 1.3) 12.2 (SD = .98) 0.63

Child ethnic background

  Caucasian 12 (63) 10 (72) 0.72

  Latino / Latina 0 (0) 1 (7) 0.42

  Asian / Pacific Islander 2 (11) 1 (7) 1.00

  African American 1 (5) 1 (7) 1.00

  Multiracial / Other 4 (21) 1 (7) 0.37

Autism spectrum disorders

  Autistic disorder 12 (63) 10 (72) 0.72

  PDD-NOS 1 (5) 2 (14) 0.56

  Asperger syndrome 6 (32) 2 (14) 0.42

Baseline anxiety disorders

  SoP 9 (47) 5 (35) 0.72

  SAD 3 (16) 4 (29) 0.42

  OCD 2 (11) 1 (7) 1.00

  GAD 5 (26) 4 (29) 1.00

Other comorbid diagnoses

  ADHD 14 (74) 9 (64) 0.71

  Dysthymia / MDD 6 (32) 1 (7) 0.20

  ODD / CD 4 (21) 1 (7) 0.37

  PTSD 1 (5) 0 (0) 1.00

Psychiatric medication use

  Antidepressant 8 (42) 5 (36) 0.74

  Atypical antipsychotic 6 (32) 3 (21) 0.70

  Stimulant or atomoxetine 3 (16) 2 (14) 1.00

Note. Comorbid diagnoses and psychiatric medication do not add up to 100% due to multiple diagnoses or medication.

SoP = social phobia; SAD = separation anxiety disorder; OCD = obsessive-compulsive disorder; GAD = generalized anxiety disorder; ADHD = 
attention deficit hyperactivity disorder; MDD = major depressive disorder; ODD = oppositional defiant disorder; CD = conduct disorder; PTSD = 
post-traumatic stress disorder.

Fisher’s exact tests were used for categorical outcomes, and independent t-tests were used for continuous outcomes
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