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Abstract
Anxiety is common among adolescents with autism spectrum disorders (ASD) and may amplify
the core social disability, thus necessitating combined treatment approaches. This pilot,
randomized controlled trial (RCT) evaluated the feasibility and preliminary outcomes of the
Multimodal Anxiety and Social Skills Intervention (MASSI) program in a sample of 30
adolescents with ASD and anxiety symptoms of moderate or greater severity. The treatment was
acceptable to families, subject adherence was high, and therapist fidelity was high. A 16%
improvement in ASD social impairment (within-group effect size = 1.18) was observed on a
parent-reported scale. Although anxiety symptoms declined by 26%, the change was not
statistically significant. These findings suggest MASSI is a feasible treatment program and further
evaluation is warranted.
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Autism Spectrum Disorder (ASD) is a group of heterogeneous conditions with social
disability as the core feature. These conditions are now recognized as more common than
previously believed, and the rise in detected prevalence of ASD has been most pronounced
among those without intellectual disability (Honda, Shimizu, Imai, & Nitto, 2005; Kim et
al., 2011; US CDC, 2012). There is growing appreciation for the co-occurrence of other
psychiatric conditions (Witwer & Lecavalier, 2010), especially the anxiety disorders, in
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cognitively higher functioning youth with ASD (deBruin et al., 2007; Joshi et al., 2010). The
prevalence of anxiety problems in school-age children and adolescents with ASD is in the
range of 40% to 45% (White, Oswald, Ollendick, & Scahill, 2009), considerably higher than
prevalence of anxiety disorders in epidemiological studies of children and adolescents in the
general population (5 – 10%, see Costello, Egger, & Angold, 2004; 31.9%, see also
Merikangas et al., 2010).

Historically, the social disability in ASD has been presumed to be due to indifference or lack
of social motivation. However, emerging evidence from neuroimaging,
psychophysiological, and behavioral studies suggests that social disability is associated with
heightened arousal and avoidance of social stimuli at least for some youth with ASD
(Dalton, Nacewicz, Alexander, & Davidson, 2007; Joseph, Ehrman, McNallly, & Keehn,
2008). Heightened arousal, especially in response to social-emotional information (Joseph et
al., 2008, Kyllianinen & Hietanen, 2006), may impede accurate interpretation of social cues
and appropriate responses to others. These observations suggest that the presence of anxiety
contributes to social disability (e.g., Kleinhans et al., 2010; Myles, Barnhill, Hagiwara,
Griswold, & Simpson, 2001) and social disability (awkward, unsuccessful or negative
interactions with others) contributes to heightened anxiety (e.g., Bellini, 2006). This bi-
directional model is at the crux of the treatment program we developed and evaluated in the
present trial, the Multimodal Anxiety and Social Skills Intervention (MASSI) program.

Whatever the reason for the common co-occurrence of ASD and anxiety disorders,
determining anxiety disorder diagnoses for children with ASD is complicated by language
and cognitive delays present in many of these youth. Even those with language may struggle
to describe their internal experiences in a manner that contributes to the clear diagnosis of
anxiety disorders (Joshi et al., 2010; Leyfer et al., 2006). Further complicating differential
diagnosis is the overlap among anxiety disorders in typically developing children and
adolescents (Leyfer et al., 2006; Walkup et al., 2008). Evidence from treatment studies of
youth with anxiety disorders uncomplicated by ASD suggests that primary diagnosis does
not moderate outcomes. Specifically, cognitive-behavioral therapy (CBT) programs are
effective across Social Phobia (SoP), Specific Phobia (SP), Separation Anxiety Disorder
(SAD), and Generalized Anxiety Disorder (GAD) (e.g., Barrett et al., 1996; Kendall et al.,
1997; Kendall et al., 2008; Ollendick et al., 2009; Silverman et al., 1999; Walkup et al.,
2008). Accordingly, MASSI targets anxiety broadly and measures outcomes dimensionally.

MASSI, described in detail elsewhere (omitted for masked review), is a CBT program that
targets concurrent anxiety and social disability in adolescents with ASD via individual
therapy, group social skills training, and parent coaching. It was developed specifically for
adolescents with high functioning autism spectrum disorders (HFASD) accompanied by
moderate or greater anxiety problems. The ‘dual focus’ in treatment is based on the notion
that unaddressed anxiety problems can undermine the benefits that might otherwise be
realized with a ‘pure’ social skills intervention (White, Koenig, & Scahill, 2010).
Adolescents with high levels of anxiety may be less able to make use of the social skills
training, avoid opportunities to practice newly learned social skills, or both. Likewise, if the
social disability is due to a skill deficit, addressing only anxiety may not lead to improved
social competence. In the absence of age-appropriate social skills and sufficient practice
opportunities to achieve fluency, the young person might continue to behave in ways that
draw unwanted attention and lead to negative reactions from others, thereby potentially
increasing anxiety. Unfortunately, as the child with ASD and his peer group age, behavioral
oddities and social awkwardness may become more obvious and less tolerated. The
adolescent’s behavior may contribute to negative attitudes and even ridicule from peers
(Campbell, Ferguson, Herzinger, Jackson, & Marino, 2004; Harnum, Duffy, & Ferguson,
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2007; Ochs, Kremer-Sadlik, Solomon, & Sirota, 2001; Shtayermman, 2007; Swaim &
Morgan, 2001).

This picture may be especially true for social anxiety, in which anxiety may be heightened
by the adolescents’ self-perceived difference between themselves and typically developing
age-mates. Heightened anxiety in the social domain may contribute to avoidance and
additional social delay. Falling behind age mates in social development in the social domain
may perpetuate the adverse interaction between anxiety and social disability in ASD due to
reduced opportunities to acquire social skills. Finally, although social disability is present
across the full range of youth with ASD, higher functioning adolescents (typically defined
based on assessed IQ above 70 and verbal fluency) with ASD are often aware of their
deficits, which may amplify their anxiety (Klin & Volkmar, 2000; Tse, Strulovich,
Tagalakis, Meng, & Fombonne, 2007; Witwer & Lecavalier, 2010; White et al., 2009).

No other treatment program, to our knowledge, has been designed to target anxiety and the
social deficits of ASD concurrently in adolescents who are higher functioning. Although
some studies have included elements of social skills training in anxiety CBT protocols for
ASD (social coaching; Wood et al., 2009), most CBT programs have focused on anxiety
reduction and have not measured social disability as an outcome (Chalfant, Rapee, &
Carroll, 2007; Reaven et al., 2009; Sofronoff, Attwood, & Hinton, 2005; Wood, Drahota,
Sze, Chiu, & Langer, 2009). Similarly, a study involving intensive social skills training in
children (age 7 – 11) with ASD found improved knowledge of anxiety- and anger-
management strategies, but the study did not target or directly assess symptoms of anxiety
(Beaumont & Sofronoff, 2008). In addition, despite evidence that anxiety may be especially
prominent during adolescence (Tse, Strulovich, Tagalakis, Meng, & Fombonne, 2007;
White et al., 2009; Witwer & Lecavalier, 2010), intervention research in this area has not
specifically focused on adolescents.

The initial iteration of the MASSI program was delivered to four adolescents with HFASD
and at least moderate levels of anxiety. Three of the four youth showed reduced anxiety and
all four demonstrated significant improvements in social functioning (omitted for masked
review). Changes were made to the content and delivery of the program following this case
series based on therapist input and feedback from the participants and their families. The
purpose of the current pilot RCT was to determine if future study is warranted (cf., Leon,
Davis, & Kraemer, 2011) by examining the feasibility of the program and preliminary
results related to its efficacy. The focus on feasibility, rather than efficacy, is consistent with
the step-wise approach to treatment development and recommendations about the role of
pilot RCTs (Kraemer, Minitz, Noda, Tinklenberg, & Yesavage, 2006; Leon et al., 2011;
Smith et al., 2007). We define feasibility as evidence that the treatment is acceptable to the
patient population and that it can be reliably delivered. This is distinct from efficacy, which
entails formal statistical comparison of outcomes across two or more treatments (cf.,
Chambless & Hollon, 1998).

Methods
Design

The study was approved by the institutional review board at the first author’s institution.
Participants were recruited primarily through a university-affiliated clinic specializing in the
treatment of ASD. In addition, area clinicians, clinics, schools, and media advertisements
were used as referral sources. After determining eligibility (see later), participants were
randomly assigned to receive the 14-week intervention immediately or to a Wait-List (WL)
control condition of equal length, after which time they were offered the intervention.
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Enrollment into the study took place over a two-year period, from October 2008 through
October 2010.

All families contacting the clinic with interest in the study were screened via a brief
telephone interview. Subjects who appeared eligible for the study were invited for in-person
assessment. During the clinic visit, consent was obtained and subjects were evaluated for
eligibility.

Because MASSI includes simultaneous delivery of individual and group treatment,
randomization occurred within groups of six participants (i.e., 3 subjects randomly assigned
to active treatment and 3 to waitlist). To accumulate the study sample of 30, we enrolled five
waves of six adolescents. Once a group of six participants meeting inclusion criteria was
assembled, they were asked to return to the clinic for baseline assessment and random
assignment. Random assignment was done by a person unaffiliated with the study who drew
the names from a box. Once all study measures were completed at the baseline visit, the
subject and family were informed about their treatment assignment (MASSI or WL). For
each wave of 6 subjects, baseline measures were collected over a one-week period.
Similarly, outcome measures were collected within five days of the treatment (or waitlist)
endpoint. These groups were created sequentially, with no attempt made to affect group
composition. As such, each treatment group of four (three with ASD and one non-ASD peer
tutor) was fairly heterogeneous (e.g., participants of different ages and gender).

Participants
Inclusion and exclusion criteria—To be eligible for the study, participants had to be
between the ages of 12 and 17 years, have an ASD diagnosis supported by the ADOS (Lord
et al., 2002) and ADI-R (Lord et al., 1994), and meet diagnostic criteria for at least one of
four anxiety disorders, SoP, GAD, SP, or SAD, as determined by the ADIS-C/P (Table 1).
Youth also had to have a current verbal IQ of 70 or above and no previous diagnosis of
intellectual disability. Concomitant psychiatric medication was permitted if the dose was
stable for at least four weeks with no planned changes for the duration of the randomized
trial.

Adolescents with a primary (i.e., most severe or impairing) diagnosis of Obsessive-
Compulsive Disorder (OCD), Panic Disorder (PD), Panic Disorder with Agoraphobia (PD/
Ag), or Agoraphobia without Panic Disorder (Ag-PD) were excluded. Some of these
disorders require more specialized types of CBT (e.g., exposure with response prevention
for OCD), and little is known about the presentation or treatment of others (e.g., Ag-PD) in
ASD. However, several participants had multiple anxiety disorders (e.g., SoP and OCD)
(Table 1). Adolescents with serious behavioral problems (e.g., frequent tantrums or
aggression) were also excluded. All potential participants who were excluded were provided
with referrals.

Intervention Program and Implementation
Therapists—The principal investigator (XX) and four doctoral students in a clinical
psychology program served as MASSI therapists. All student therapists were trained and
supervised by the principal investigator, a licensed clinical psychologist. Prior to delivering
the study treatment, therapists read study-related materials including relevant research and
clinical articles and the MASSI manual, and watched every MASSI module (recorded
sessions from previous participants treated by the principal investigator) - individual as well
as group sessions. The content and recorded sessions were discussed in supervision before
the therapist was considered ready to deliver the session. In addition, video recordings for
each therapist’s first MASSI case were reviewed and the therapist received written and oral
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feedback on implementation and fidelity of individual sessions before delivering the next
session. This approach ensured that identified problems could be corrected in a timely
manner.

Intervention—MASSI (see [omitted for masked review], for fuller description) is a
manual-based modular treatment program delivered via three modalities – individual
therapy (up to 13 sessions), group therapy (skills practice, 7 sessions), and parent education
and coaching (after each individual therapy session). Individual therapy sessions were
approximately 60 – 70 minutes in length, with the inclusion of parents toward the end of
each session for approximately 15 minutes. The group meetings each lasted 75 minutes.
Each participant had his or her own identified clinician for individual therapy sessions; this
therapist also co-led the participant’s group sessions. Thus, for each cohort of three MASSI
participants, there were two therapists.

A treatment specific case conceptualization was developed after the third individual session
and treatment proceeded to address the subject-specific anxiety symptoms and social skill
deficits. To maximize flexibility, therapists selected appropriate treatment modules for the
individual sessions from the MASSI manual based on the subject’s anxiety symptoms and
the most impairing social difficulties (similar to the approach recommended by Chorpita,
2007). Modules could be repeated as needed for any given participant (see Figure 2 for
listing of individual treatment modules).

The content of the seven group sessions was the same for all participants, as the skills
covered (e.g., how to join into peer groups) have broad applicability for adolescents with
ASD. In each group of three subjects with an ASD, there was one unaffected peer tutor
(volunteer of similar age from the community), who offered age-appropriate modeling and
feedback to the MASSI participants. The MASSI individual sessions also promoted social
skills development. The decision to build an integrated intervention (i.e., group sessions
delivered along with individual sessions) was based on the assumption that combined
treatment would protect against attrition and promote more rapid improvement than
sequential treatment. Although a full description of the treatment manual is beyond the
scope of this paper (for fuller description, see XX), the content was based on the principles
of CBT and applied behavior analysis.

Subject involvement—Therapists recorded attendance, and rated the subjects’ in-session
participation (1 = uninvolved in session, 2 = minimally involved, 3 = moderately involved, 4
= actively involved) and homework completion after each individual session.

Subject satisfaction—At the final individual treatment session, parents and adolescents
were asked to rate their satisfaction with the program as a whole (i.e., all components
together) on a Likert scale ranging from 1 (not at all helpful) to 10 (very helpful). All ratings
were completed in private without the therapist in the room and, once completed, were
placed in an envelope sealed by the parent. They were also asked to rank order the
individual components (i.e., individual sessions, group meetings, between-session
assignments, psychoeducation) based on how helpful each aspect was to them.

Fidelity—At the conclusion of each individual and group therapy session, therapists rated
their fidelity to the manual on a checklist reflecting key elements for that session. Therapists
were also asked to indicate if homework from the previous session was reviewed and
whether it was completed as planned. All therapy sessions were video-recorded, and 40%
(14 of 35) of group and 14% (25 of 180) of individual therapy sessions were reviewed and
independently coded for fidelity by trained coders. Video-recorded sessions for reliability
were selected to ensure that every group therapy module and individual therapy module was
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reviewed at least once, and that each therapist was reviewed on at least two different
individual modules. Coders made their ratings blind to the therapists’ ratings of fidelity.
Adverse events spontaneously reported by parents, adolescent participants, or therapists
were logged and reviewed by the first author.

Measures
Subject Characterization
Autism Diagnostic Interview-Revised (ADI-R; Lord et al., 1994): The ADI-R is a
structured parent interview used to support a clinical impression of autism. The ADI-R has
excellent reliability and validity for the diagnosis of autism (Rutter, Le Couteur, & Lord,
2003), but the algorithm does not extend to other types of ASD such as Asperger’s disorder
and pervasive developmental disorder-not otherwise specified. The interviewers in this trial
were trained to reliability (i.e., >80% agreement with a reliable coder).

Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2002): The ADOS is a
semi-structured, observational assessment of communication, social interaction, and
imaginative play. The ADOS is conducted with the adolescent and maps directly onto
diagnostic criteria for ASD. Algorithm scores for communication and socialization are
calculated to support an ASD diagnosis. All examiners were trained to reliability standards
for administration and scoring (i.e., >80% agreement with a reliable coder).

Anxiety Disorders Interview Schedule for Children/Parents (ADIS-C/P; Silverman &
Albano, 1996): The ADIS-C/P is a semi-structured clinician-rating of DSM-IV anxiety
disorders in childhood and adolescence. Based on an interview of the parent and adolescent,
the clinician assigns an anxiety disorder diagnosis and an overall rating of severity (the
Clinician Severity Rating; CSR) on a 9-point scale. CSRs of four or higher exceed the
diagnostic threshold. Psychometric properties such as test-retest reliablity (Silverman,
Saavedra, & Pina, 2001) and concurrent validity (Wood, Piacentini, Bergman, McCracken,
& Barrios, 2002) of the ADIS-C/P are well established in samples of typically developing
children. Similar to modifications made by Leyfer et al. (2006), clinicians administering the
ADIS-C/P were mindful of the symptom overlap between ASD and anxiety disorders For
instance, avoidance of social situations was coded as an anxiety symptom only if it was
related to fear of evaluation rather than disinterest in social situations. All interviewers were
trained to reliability, which included observation and administration alongside a reliable
administrator of at least four ADIS interviews, to reach agreement (i.e., within one point) on
assigned CSRs; under the direction of one of the ADIS developers. Given the questionable
validity of self-reports in determining concurrent psychiatric symptoms in youth with an
ASD, even among higher functioning adolescents (Mazefsky, Kao, & Oswald, 2011; White,
Schry, & Maddox, 2012), the parent and adolescent were interviewed jointly for the ADIS,
in keeping with the recommendation of Mazefsky and colleagues (2012).

Vineland Adaptive Behavior Scales-Second Edition (Sparrow, Cicchetti, & Balla,
2005): The Vineland is a parent-report measure designed to measure the child’s competence
in communication, daily living skills, and socialization. Used extensively in studies of
children with developmental disabilities, the Vineland has excellent reliability and validity
(Sparrow et al., 2005).

Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999): The WASI is a
reliable and valid measure of intelligence. Only the two verbal subtests (Vocabulary and
Similarities) were administered to ensure that participants had adequate verbal ability to
participate in the CBT program and understand questionnaire instructions.
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Outcome Measures
Social Responsiveness Scale (SRS; Constantino & Gruber, 2005): Given the dual
treatment focus of MASSI, two primary outcome measures were used to measure change in
social skill and anxiety domains. Completed by the parent or caregiver, the 65-item SRS is
scored from 1 (not true) to 4 (almost always true). Higher scores on the SRS Total score
reflect greater severity of social disability. Internal consistency on the Total score is
excellent (.97, Constantino & Gruber, 2005). The SRS was selected as the primary measure
of change because of its well established validity as a dimensional measure of severity of
core ASD-related problems (i.e., in the domains of social behavior, social communication,
restricted interests and unusual behaviors). Although it has not been widely used as an
outcome measure, there is emerging evidence that it is sensitive to change with treatment of
people with ASD (Bass, Duchowny, & Llabre, 2009; Lopata et al., 2010; White et al., 2010).

Child and Adolescent Symptom Inventory-4 ASD Anxiety Scale (CASI-Anx;
Sukhodolsky et al., 2008): As in typically developing children with anxiety disorders, we
predicted that our adolescents would have more than one anxiety disorder (see Walkup et
al., 2008). Thus, change in anxiety symptoms was approached dimensionally and not linked
to a specific disorder. The primary outcome measure of anxiety symptoms was the 20-item
CASI-Anxiety scale. These items were drawn from a larger pool of anxiety items in the
Child and Adolescent Symptom Inventory-4 (Gadow & Sprafkin, 1997, 1998). The full
CASI asks the parent (primary caregiver) to rate 132 DSM-IV based items on a 0 to 3 scale
(0 = never, 1 = sometimes, 2 = often, and 3 = very often). The CASI-Anxiety scale has
internal consistency of 0.85 and little or no overlap with symptoms of ASD (Sukhodolsky et
al., 2008). Although it has not been used previously as an outcome measure, it contains
DSM-IV based items across a range of anxiety disorders, which conceivably would change
with effective treatment.

Pediatric Anxiety Rating Scale (PARS; Research Units on Pediatric
Psychopharmacology; Anxiety Study Group, RUPP, 2002): The PARS is a dimensional
rating designed to assess symptoms across SAD, SoP, and GAD (RUPP, 2002). The first
section includes 50 specific anxiety symptoms rated as present or absent over the previous
week. In the second section, the clinician rates symptom severity for the past week on a six-
point scale (0 = none, 5 = extreme) across seven different dimensions (number of endorsed
symptoms, frequency, severity of distress, severity of physical symptoms, avoidance,
interference at home, and interference out of home). In the original study (RUPP Anxiety
Group, 2002) scores from five of the seven severity domains were summed to derive the
total score. The number of symptoms domain was not included, because the developers of
the scale surmised that this dimension was not related to anxiety severity. There was
additional concern that side effects from the study drug (fluvoxamine) could confound the
rating of physical symptoms such as insomnia and restlessness (RUPP Anxiety Group,
2002). For the present study, we did not include the number of symptoms in the total score,
but we included physical symptoms because the study did not involve the use of medication.
Thus, total scores (sum of six domains) were used and could range from 0 to 30, with higher
scores indicative of greater severity. The PARS was conducted and scored by a trained rater
who was blind to treatment assignment.

Clinical Global Impressions-Improvement scale (CGI-I; Guy, 1976): The CGI-I is a 7-
point scale designed to measure overall symptomatic change compared to baseline. Scores
range from 1 (Very Much Improved) to 4 (Unchanged) to 7 (Very Much Worse). The CGI-I
has been used in many clinical trials for over four decades, including treatment studies in
children with ASD. In this study, the CGI-I was used as a categorical (responder vs. non-
responder) outcome measure to assess global functioning (including functioning in school,
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activities of daily living, social activities, and home). The blinded independent evaluators
(IEs) interviewed the parent and adolescent together at baseline to assess severity and again
at the endpoint (immediately post-treatment) to assess improvement. All IEs were trained to
reliability using a series of case vignettes. Reliability was demonstrated when the IE
assigned the same severity and improvement ratings as the ‘gold standard’ rater on at least
three training vignettes.

Developmental Disabled Children's Global Assessment Scale (DD-CGAS; Wagner et
al., 2007): The DD-CGAS is a reliable measure for global functioning in children with
developmental disabilities. Scores on this measure range from 0 to 100 with higher scores
indicating better overall functioning. The score on the DD-CGAS is based on clinician-
review of all available information. In this trial, the DD-CGAS was completed by IEs blind
to treatment condition. As described by Wagner and colleagues (2007), IEs were trained
with a set of case vignettes and were required to achieve reliability (i.e., scoring within 10
points of gold standard ratings).

Analyses
In this study, feasibility included three related components: (a) treatment adherence (i.e.,
attendance, attrition, and compliance with prescribed assignments), (b) treatment integrity/
fidelity (i.e., degree to which therapists delivered the program as intended), and (c)
consumer satisfaction (i.e., degree to which participants perceived the intervention as
helpful). Fidelity was computed as the percentage of treatment objectives delivered in each
of the 12 therapy sessions (Pavuluri et al., 2004; RUPP Autism Network, 2007). The
demonstration of feasibility, rather than efficacy, is a necessary prerequisite to justify further
study of a new treatment (Leon et al., 2011). Moreover, because efficacy analyses in pilot
trials are vulnerable to false negative and false positive findings, the results are potentially
misleading (Kraemer & Kupfer, 2006). Therefore, we present preliminary efficacy analysis
as a secondary aim. With a sample of 15 in the treatment group, we had 80% power to detect
a large within-group effect (1.00; Pocock, 1983). A benchmark of .70 was set as our within-
group effect size of clinical significance for the SRS. This benchmark is based on the
chronic nature of ASD-related social disability in particular, and within-group effect sizes
reported in other recent group-based social skills interventions for young people with ASD
(e.g., Lopata et al., 2010).

To evaluate change in anxiety symptom severity, social competence, and global functioning,
we calculated change within each group (MASSI and WL) and did between-group, intent-to-
treat (ITT) analyses using all participants randomized (15 per group). Because the
continuous outcome variables were not normally distributed, non-parametric tests were
used. We used Wilcoxon rank sum tests to determine if observed changes in the treatment
group on outcome measures were significant, and permutation to determine statistical
significance of between-group differences. Permutation testing is a re-sampling based
approach, in that the distribution of the test statistic under the null hypothesis is obtained by
calculating all possible values through re-arranging the observed data points. This approach
was selected over other non-parametric tests, such as the sign rank test, so that baseline
scores could be included as a covariate. Permutation testing uses the same test statistic (e.g.,
t) but p-values are based on a sample-specific permutation distribution rather than from the
theoretical distribution. This approach is especially useful in analyses with small samples.
We performed 10,000 permutations for each test. The one-sided p value is calculated as the
proportion of permutations in which the group mean differences were greater than or equal
to the initially derived test statistic (Pitman, 1937). For the SRS, CASI-Anx, PARS, and
DD-CGAS, permutation ANCOVA with baseline scores as the covariate and endpoint
scores as the dependent variable was used. Pearson chi-square tests were used to compare
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the MASSI and WL groups on the CGI-I, with scores of 1 and 2 (very much or much
improved, respectively) defined as ‘responder’ status and all other scores defined as ‘non-
responder’. Participants who withdrew from the study early (two from MASSI and three
from WL) were invited to participate in an early endpoint assessment (at the time of
withdrawal) to obtain outcome measurements. Between- and within-group effect sizes
(Cohen’s d) were calculated. Clinical significance, or magnitude of each subject’s change,
was determined by computing reliable change indices (RCI; Jacobson & Truax, 1991).
Based on this model, change scores greater than 1.96 were considered statistically
significant and clinically meaningful.

Results
Preliminary analyses

A total of 61 parents of potential participants were screened by telephone. Of these, 30
(49%) met inclusion criteria, and were assessed in the clinic, found eligible, and enrolled in
the trial (see Figure 1). Demographic and clinical characteristics are presented in Table 1. Of
the 30 participants enrolled in the trial, 23 (77% of sample) were male. As shown in Table 1,
mean adaptive behavior scores were considerably lower than IQ scores. Twenty (67%; nine
in the MASSI group and 11 in WL) were on psychotropic medication upon study entry, with
psychostimulants, selective serotonin reuptake inhibitors, and atypical antipsychotics being
most common for single drug treatment or combined drug treatment. Eleven subjects (37%;
seven in MASSI and four in WL) were on two or more medications. 1

Derived internal consistency estimates of the outcome measures were all acceptable - alpha
of the SRS was .93, the CASI-Anx = .85, and the PARS = .77. There were no statistically
significant differences between groups on any demographic or clinical variables at baseline
(see Tables 1 and 2).

Feasibility-related outcomes
Attrition—Overall, 25 of 30 subjects (83.3%) completed the randomized trial: 13 of 15
(87%) in MASSI and 12 of 15 (80%) in WL (difference not significant). All drop-outs were
male. One subject, who dropped out of MASSI after seven individual therapy sessions, cited
decreases in teasing by his peers and decreased social anxiety after changing schools as the
reasons for early withdrawal. The second participant left the study after five treatment
sessions due to worsening self-harm, recurring suicidal ideation and suicide attempts
requiring multiple emergency room visits. These serious adverse events were reviewed by
the university’s institutional review board and an independent safety monitoring panel and
were judged as unrelated to the study treatment. Of the three participants who dropped out
during the WL period, one entered residential care for severe aggression and another
withdrew due to worsening of his mother’s health condition, which prevented her from
transporting her son to the clinic. The third WL dropout was due to the family’s inability to
manage work and other time constraints along with planned treatment sessions. Three of the
five participants who dropped out of the study early completed early endpoint assessments
(both of the MASSI treatment dropouts, and one of the three from WL). For the two WL
participants without early endpoint data, their prior assessment scores (from baseline) were
carried forward for analysis (Last Observation Carried Forward: LOCF; e.g., Fidler,
Faulkner, & Cumming, 2008).

1Participants in both groups (treatment and wait-list) had medication changes during the trial, despite being requested at baseline to
delay or minimize medication regimen changes. During the trial, seven of the 15 participants in the MASSI group and nine of the 15
WL participants had medication dosage changes.
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Treatment dose—Per the treatment protocol, the ‘minimum full dose’ of MASSI requires
12 individual therapy sessions, but participants could receive one additional session (if
needed) for a total of 13 individual sessions. In addition, seven group sessions for social
skills training were planned for each subject in MASSI. Of the 180 required individual
therapy sessions (12 sessions × 15 subjects), 168 were attended. Ten of the fifteen MASSI
participants received 13 individual sessions. The mean number of individual sessions
received across participants was 11.20 (range: 5 – 13). There were 35 planned group
sessions for the 15 subjects assigned to MASSI (7 sessions × 5 group cohorts). Seven
participants (47%) attended all group sessions; four missed one session, and four missed
more than one session.

Homework compliance and subject involvement—Participant compliance with
homework assignments, defined as at least partially completed between-session
assignments, ranged from 0% to 100% across modules (mean compliance = 58%). The
lowest rate of homework completion was for the module on functional assessment, which
required the greatest time investment by parents, with daily recordings of antecedents and
consequences related to problematic behaviors. Therapist-rated in session client
participation showed a per session average of 3.51 ± 0.66 (range = 1 to 4), on a four-point
scale with 1 = uninvolved and 4 = actively involved.

Satisfaction—Parents’ scores ranged from 2 to 10, on a 1 (not at all helpful) to 10 (very
helpful) scale, with a mean of 8.21 (±2.49). Adolescent ratings of program satisfaction were
somewhat lower (M = 7.47; SD = 3.11; range 1 – 10). Of the different components in
MASSI (i.e., individual therapy, group therapy, between-session assignments, learning about
anxiety and ASD, or other aspects), individual therapy was rated as the most helpful by the
parents, M = 4.00, SD = 1.52, on a 1 (least helpful) to 5 (most helpful) scale. The most
helpful component, according to the adolescents, was group therapy (3.50 ± 1.40), followed
closely by individual therapy (3.36 ± 1.34).

Therapist fidelity—Fidelity to the stated treatment objectives for each module ranged
from 87.50% to 100%. Three of the 15 subjects in MASSI accounted for 65% of the
modules with less than perfect (i.e., under 100%) fidelity. This suggests that difficulty in
delivering the treatment sessions as intended by the manual may have been due to subject
characteristics rather than therapist ability or protocol structure. All group therapy sessions
had 100% fidelity, indicating that the stated objectives were consistently incorporated across
all group modules. Compared to the therapists’ fidelity rating, there was 100% agreement
with the randomly selected, independent ratings of the 25 individual therapy and 14 group
sessions.

Clinical outcomes
Anxiety and social measures—The within-group effect size of change on the SRS total
score for MASSI participants was d = 1.18, and the Wilcoxon rank sum test (Z = −2.76, p < .
01) indicated significant improvement from pre- to post-treatment. On the CASI-Anx, the
within-group effect size was .55; however, the degree of change was not statistically
significant (Z = −1.71, ns). The within-group change on the PARS was also not statistically
significant, Z = −.71, ns (d = .19). There was a significant between-group difference,
favoring those in MASSI, on the SRS Total T score (average t-statistic = 3.433, p = .007).
However, there was no difference between groups on the CASI-Anx (average t-statistic =
1.186, p = .22), or the PARS (average t-statistic = 0.997, p = .31).

Clinical significance analyses—Nine of the 15 MASSI participants demonstrated
reliable improvement (i.e., RCI > 1.96) on the SRS whereas none of the 15 WL participants
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had significant change from pre- to post-treatment on the SRS Total Score, chi square =
12.86, p < .001. On the CASI-Anx, four MASSI participants showed clinically significant
and reliable change (i.e., RCI > 1.96), compared to two of 15 WL participants, chi square = .
83, ns. In the treatment group, there was a 16% improvement in SRS scores, compared to a
1% improvement in the WL group. The four MASSI participants who had significant
improvement on the CASI-Anx also made significant improvement on the SRS.

Overall Functioning—On the DD-CGAS, the MASSI participants had significant
improvement from pre- to pos-treatment, Z = −2.74, p < .01; d = .81. There was also a
significant group difference on the DD-CGAS (average value of t-statistics = 2.280, p = .
029). The treatment group participants had an average six-point increase whereas the WL
participants showed an average increase of approximately one-half point. On the CGI-I, 6 of
15 (40%) MASSI participants were rated as responders compared to 3 of 15 (20%) of WL
participants, chi square = 1.43, ns. Participants with missing data on the CGI-I (i.e., no
endpoint assessment) were considered non-responders.

Discussion
This study is the first randomized controlled trial of a psychosocial intervention concurrently
targeting social deficits and anxiety in more able adolescents with ASD. The results of this
pilot investigation support the feasibility of a relatively brief, structured, multi-component
cognitive-behavioral treatment for social deficits and anxiety in adolescents with ASD.
Therapists delivered the program with a high degree of integrity to the protocol, and
consumers (participants and parents) reported high satisfaction with the treatment content
and delivery. The average homework completion rate by the adolescents in this trial was
consistent with compliance reported in previous CBT trials with adolescents, which have
indicated that participants complete only approximately half of assigned between-session
tasks (Clarke et al., 1992; Gaynor, Lawrence, & Nelson-Gray, 2006). Attendance at group
and individual therapy sessions was quite good, and the attrition rate was comparable to
other clinical trials with adolescents (e.g., TADS, 2012; Walkup et al., 2008). Given
previous research (e.g., Hudson et al., 2009) indicating that treatment drop-out tends to be
higher among older children and adolescents, and the clinical complexity1 of this adolescent
sample (e.g., Stattin & Kerr, 2009), the degree of participant involvement and adherence in
this trial are deemed acceptable.

These findings extend previous research and support the continued adaptation of CBT
approaches in higher functioning adolescents with ASD. Furthermore, the evidence of
feasibility indicates that further study and refinement of this intervention is warranted. As a
pilot trial, this study did test the efficacy of MASSI compared to waitlist. The preliminary
analyses of clinical outcome are presented to permit comparison with other trials of similar
sample size focused on social skills or anxiety. The large within-group effect size on the
parent-rated SRS in this trial (1.18) is similar to results of an open 16-session group-
delivered social skills program for adolescents (White et al., 2010; ES = .91, n = 15) and
higher than an intensive, five-week program for children (Lopata et al., 2010; ES = .56, n =
36). The between-group effect size of the SRS Total score change in this trial (d = 1.03) is
somewhat higher than that obtained in the Lopata et al. (2011) RCT (d = .62).

The between-group effect size on the CASI-Anx of .30 in this trial falls within the range
reported by previous trials of anxiety-focused interventions in ASD. In an RCT with an
intervention targeting anxiety in children with ASD,Sofronoff et al. (2005) reported an ES
of .16. More recent trials of anxiety-focused CBT programs for children with ASD (Reaven
et al., 2009; Wood et al., 2009) have reported stronger effects, of .97 and .92 respectively.
The Reaven et al. (2009) and Wood et al. (2009) trials both included younger children and
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had more intensive parent involvement in the treatment than the current study. There are
several possible reason(s) for these differing effect sizes. The most likely explanation is that
the sample sizes in these trials were small and estimates of effect size are therefore unstable
(Leon et al., 2011). Other possible reasons include sample characteristics (e.g., school-age
children versus adolescents) or dosage of intervention (e.g., perhaps more anxiety-targeted
CBT is necessary within a dual-focus treatment).

Nonetheless, given the severe social deficits and additional impairment conferred by anxiety
symptoms in adolescents with ASD, even small treatment effects may be clinically
meaningful (White et al., 2010). Future trials might set a specific severity threshold on
measures such as the CASI or PARS for entry and consider the minimum effect size that
would be clinically meaningful (Kraemer, Minitz, Noda, Tinklenberg, & Yesavage, 2006).
Because MASSI is directed at two important domains (social disability and anxiety), the
clinically meaningful outcomes may not be the same. For adolescents with ASD
accompanied by high anxiety, the anxiety may be considered the more acute problem and
proposed as the primary endpoint. In this model, the more chronic problem, social disability,
could be analyzed in a hierarchical fashion (no reduction in p value if the primary endpoint
is positive).

There are several limitations that warrant consideration. First, the sample size was small and
did not provide sufficient power to detect small to medium, but potentially clinically
meaningful, effects. In addition, the measures chosen to assess treatment response in this
trial were selected from a very short list of measures deemed to be suitable for social
disability and anxiety in adolescents with ASD. Moreover, only a few of these measures
(e.g., SRS, CGI-I) have been previously used in clinical trials with ASD. This reflects the
early stage of treatment research on interventions designed to evaluate social disability and
anxiety in youth with ASD. Third, given the non-normal distribution of outcome variable
data, caution should be taken in comparing these effect sizes directly to effect sizes from
other samples. Finally, although these results indicate that the program is feasible to
implement and acceptable to consumers, its transportability to other clinical or educational
settings was not evaluated. Coordinating combined group and individual therapy poses
unique logistical and staffing challenges, and the length of sessions (along with twice-
weekly sessions) may limit exportability. These challenges must be considered to improve
likelihood of program adoption. It is possible that the group component, for instance, would
be best-delivered in the school setting whilst the individual component is done in the clinic.
It is also possible that MASSI can be adapted to be delivered solely in a group context.

In conclusion, anxiety is common among higher functioning adolescents with ASD.
However, without an operational definition of ‘anxiety’ in youth with ASD and validated
tools for its assessment, our ability to determine if the manifestations of anxiety are similar
or distinct from anxiety in typically developing samples is limited. For instance, children
with high temperamental negative affect are at high risk for anxiety and mood disorders
(Clark & Watson, 1991; Trosper, Whitton, Brown, & Pincus, 2012) and heightened
autonomic arousal, a feature often discussed in relation to ASD, is associated with only
certain subtypes of anxiety (Brown & McNiff, 2009). Nevertheless, results of this trial
support the feasibility of this novel intervention and suggest that further study of MASSI is
warranted. Further research on the measurement of anxiety symptoms in children and
adolescents with ASD as well as the interaction of anxiety and social disability in this
population is needed.
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Figure 1.
CONSORT Flow chart of participants
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Figure 2.
MASSI Individual therapy modules
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Table 1

Demographic and diagnostic information by group

MASSI WL Full χ2 / t

n (%) n (%) n (%)

Sex (male) 11 (73%) 12 (80%) 23 (77%) .19

Latino/Hispanic 0 1 1.03

Race 2.15

   Caucasian 12 (80%) 14 (93%) 26 (87%)

   Asian/Pacific Islander 1 (7%) 0 (0%) 1 (.03%)

   African American 1 (7%) 1 (7%) 2 (.07%)

   Pacific Islander 1 (7%) 0 (0%) 1(.03%)

   Multiracial 0 (0%) 0 (0%) 0 (0%)

ASD diagnosis 4.85

   Autism 3 (20%) 7 (47%) 10 (33%)

   Aspergers 11 (73%) 5 (33%) 16 (53%)

   PDD-NOS 1 (7%) 3 (20%) 4 (13%)

Baseline anxiety disordera

   SoP 11 (73%) 12 (80%) 23 (77%) .19

   GAD 10 (67%) 9 (60%) 19 (63%) .14

   SP 9 (60%) 7 (47%) 16 (53%) .54

   SAD 0 (0%) 1 (7%) 1(.03%) 1.03

   OCD 3 (20%) 1 (7%) 4(13%) 1.15

   PD/Agor 0 (0%) 1 (7%) 1(.03%) 1.03

   PTSD 0 (0%) 1 (7%) 1(.03%) 1.03

M(SD) M(SD) M(SD)

Age (in months) 170 (14 yrs) 180 (15 yrs) 175 (15 yrs) 1.49

Verbal IQ 100.07(16.49) 94.07(11.92) 97.07(14.46) 1.14

Vineland

   Communication 75.00(8.23) 75.87(17.44) 75.43(13.30 .17

   Daily living skills 75.87(18.04) 80.93(14.01) 78.40(16.08) .86

   Socialization 68.60(11.95) 65.80(9.33) 67.20(10.63) .72

   Adaptive behavior composite 71.40(10.52) 72.27(11.02) 71.83(10.60) .22

Note. χ2 / t: between-group (MASSI and WL) comparison at baseline.

SoP: Social Phobia; GAD: Generalized Anxiety Disorder; SAD: Separation Anxiety Disorder; OCD: Obsessive-Compulsive Disorder; SP: Specific
Phobia; PD/Agor: Panic Disorder with Agoraphobia; PTSD: Post-Traumatic Stress Disorder.

a
Baseline anxiety disorder: based on ADIS-C/P CSR of 4 or higher; no participants met criteria for PD without Agoraphobia or Agoraphobia

without panic.

J Autism Dev Disord. Author manuscript; available in PMC 2014 February 01.



$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text

White et al. Page 21

Table 2

Baseline, Endpoint, Effect Size on Key Outcome Measures (LOCF)

MASSI WL Effect Size
(between-group)

(n = 15) (n = 15)

SRS 1.03

   BL 88.87±12.32 85.73±14.14

   EP 74.33±12.63 84.80±12.18

effect size 1.18 0.07

PARS 0.32

   BL 14.80±3.67 14.53±6.66

   EP 14.00±3.44 15.47±5.26

effect size 0.19 -0.12

CASI-Anx 0.30

   BL 18.47±9.04 18.53±9.47

   EP 13.60±5.67 16.40±8.87

effect size 0.55 0.23

DD-CGAS .52

   BL 56.93±11.44 60.87±9.03

   EP 62.93±9.09 61.47±7.77

effect size 0.81 0.10

Effect size (between-group) calculation: change in MASSI (endpoint – baseline) – change in WL (endpoint-baseline)/pooled SD for full sample at
baseline

Effect size (within-group) calculation: change score/SD for group at baseline, corrected for correlation between pre- and post-scores for full sample
(Morris & DeShon, 2002)

SRS: Social Responsiveness Scale (Constantino & Gruber, 2005); PARS: Pediatric Anxiety Rating Scale (Anxiety Study Group, RUPP, 2002);
CASI-Anx: Child and Adolescent Symptom Inventory-4 ASD Anxiety Scale (CASI-Anx; Sukhodolsky et al., 2008); DD-CGAS: Developmental
Disabled Children's Global Assessment Scale (DD-CGAS; Wagner et al., 2007). BL: baseline; EP: endpoint
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