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Abstract The purpose of this pilot study was to evaluate
the efficacy of the interview skills curriculum (ISC), a
manualized 12-week group-delivered intervention for
young adults with autism spectrum disorder (ASD). This
intervention aims to increase social-pragmatic skills
essential to a successful job interview. Twenty-eight adults
(18-36 years) were randomly assigned to one of two
groups: ISC or waitlist control. Results revealed that the
experimental group showed larger gains in social-prag-
matic skills observed during a mock job interview than the
control group. Treatment effects on distal outcomes,
including social adaptive behaviors and depressive symp-
toms were not significant, although the respective effect
sizes were medium/large. Results indicate that a brief, low-
intensity treatment can improve the job-interview perfor-
mance of young adults with ASD.

Keywords ASD - Autism - Adults - Randomized
controlled trial - Social skills - Intervention

Introduction

The current prevalence of autism spectrum disorders
(ASD) is estimated at 1 case per 88 (CDC 2012). With
more than 70 % of individuals with autism being under age
14, there is clearly a significant challenge on the horizon
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with respect to serving an ever-expanding population of
adults with ASD (Gerhardt and Lanier 2011). One conse-
quence of this vast increase in identified individuals is a
much larger proportion of the ASD population with IQ
estimates within the normal range. Whereas this ‘high
functioning’ cohort of adolescents and young adults may
have strengths in intelligence and verbal ability, positive
outcomes are not guaranteed for this group. Howlin et al.
(2004) surveyed 68 adults with ASD and found that out-
come was highly variable even for those in the normal IQ
range and that neither verbal nor performance IQ were
strong predictors of outcome. Compounding this finding is
that individuals who have cognitive and linguistic skills
within the normal range are likely to have limited access to
services and have recently been found to be three times as
likely to have no daytime activities compared to adults
with ASD who have an intellectual disability (Taylor and
Seltzer 2011).

The social communication deficits of ASD typically
identified in childhood appear to persist into adulthood and
may impact a number of outcomes (Howlin 2000; Sigman
and McGovern 2005; McGovern and Sigman 2005).
Challenges with verbal communication include use of
shorter utterances, poor reporting of events, and difficulty
engaging in conversation have been described for adults
with ASD (Howlin et al. 2000) whereas nonverbal com-
munication weaknesses include effective use of eye gaze,
gestures, and facial affect (Szatmari et al. 1989). Impair-
ments in adaptive social skills in the presence of normal
intellectual ability have been reported for adolescents and
young adults with ASD (Klin et al. 2007; Venter et al.
1992). Thus, the domain of social communication may
serve as a critical target area to improve adult outcomes.

Bleak outcomes for high functioning adults with ASD
span across the social, employment, and mental health
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domains. Social outcomes for adults with ASD indicate low
rates of independent living, and friendships; even for those
with normal IQ—more than half report having no friends
(Howlin et al. 2004; Liptak et al. 2011; Orsmond et al.
2013). Recent work utilizing the National Longitudinal
Transition Study-2 (NLTS2), a prospective study that has
followed over 11,000 youth with disabilities into adulthood,
has characterized social participation of young adults with
ASD (Orsmond et al. 2013). After adjusting for factors such
as family income, communication ability, and involvement
in work and school, this study reports high levels of isola-
tion experienced by young adults with ASD relative to those
with other disabilities (Orsmond et al. 2013).

Occupational outcomes for young adults with ASD also
indicate a significant challenge for this population with
approximately one half reporting having ever worked for
pay following high school (Roux et al. 2013). Overall high
rates of unemployment for young adults with ASD have
been reported in a Canadian study (Jennes-Coussens et al.
2006) and in a survey of 200 young adults in Florida
(CARD 2008). For those with jobs, rates of competitive
employment are low (Howlin et al. 2004), employment
status is typically low (Barnard et al. 2001; Mawhood and
Howlin 1999), and young adults with ASD report earning
significantly lower wages than young adults from other
disability groups (Roux et al. 2013).

The third challenging outcome area for young adults
with ASD is that of mental health. Estimated rates of co-
existing psychiatric disorders in individuals with ASD who
have normal intelligence have varied substantially, from 9
to 89 % with depression, often associated with severe
anxiety, as the most common psychopathology in adults
with ASD (Howlin 2000). A preliminary study of adults
with AS found that 32 % reported having a co-morbid
mental health problem and 15 % had planned or attempted
suicide (Barnard et al. 2001). Converging research indi-
cates a strong association between higher cognitive ability
and the presence of increased rates of depression (Shta-
yermman 2007; Sterling et al. 2008).

Reported connections among these domains provide
valuable insight for intervention planning. Chadsey-Rusch
(1992) reported that social skills are related to positive
employment outcomes. Not surprisingly loneliness and
lack of quality friendships correlate with depression
(Whitehouse et al. 2009). While connections amongst these
domains requires further inquiry, the implication of these
findings for treatment is that improvement in one domain
may fuel resultant improvement in another having an
overall additive effect on positive outcomes.

These data highlight the social, employment, and mental
health challenges facing adults with ASD and firmly
establishes the need for evidence-based interventions
addressing these outcomes. Because of the limited research

on social skills interventions for adults with ASD, we must
turn to the child and adolescent literature to examine the
current evidence in this area. Williams-White et al. (2007)
conducted a systematic review of group intervention
research for school-age children and adolescents with
ASD. Their evaluation of 14 studies identified a number of
promising intervention strategies including those to
increase social motivation, social initiations, to improve
appropriate social responding, reduce interfering behaviors,
and promote skill generalization. Of the 14 studies, only
five used a comparison group and none used random
assignment. Studies generally reported positive effects via
qualitative and observational data. Data from quantitative
outcome measures, however were inconsistent. Some
studies showed small to moderate improvements (Cotter
1997; Provencal 2003) and others showed no improvement
(Ozonoff and Miller 1995; Webb et al. 2004).

While a burgeoning body of evidence for social skills
interventions aimed at children and adolescents with ASD
is available (Laugeson et al. 2012, Williams-White et al.
2007), there is a tragic dearth of research with the adult
populations in this area. The Interagency Autism Coordi-
nating Committee (IACC 2012) in the Department of
Health and Human Services recently addressed the concern
of a lack of tested interventions to address core symptoms
of ASD as well as adaptive behavior by emphasizing the
need for adult treatment research to be a high priority on
the nation’s research agenda.

Reports of social skills groups for adults with ASD
indicate improvements in social skills related to conver-
sation and the development of relationships (Hillier et al.
2007; Howlin and Yates 1999; Mesibov 1985). These
programs, however, were administered without comparison
groups thus firm conclusions cannot be drawn about the
nature of described effects. Turner-Brown et al. (2008)
conducted a quasi-experimental study with 11 adults with
high functioning ASD to evaluate feasibility and utility of
an adaptation of the Social Cognition and Interaction
Training (SCIT) developed for adults with psychotic dis-
orders (Roberts et al. 2004). Following the 18-week group
intervention, participants in the SCIT-A condition dem-
onstrated significant improvement in theory-of-mind skills
as measured by the Hinting Task (Corcoran et al. 1995)
compared to those who did not receive the treatment.
Although not significant, the treatment group showed an
increase in perceived social communication skills relative
to controls. No changes were observed on a behavioral
observation utilizing role-play scenarios wherein the par-
ticipants engaged in a set of 3-min conversations on pre-
determined topics. Although this study is limited by lack of
randomization and small group size, it demonstrates fea-
sibility and promise as a group-delivered treatment to tar-
get social skills for adults with HFA.
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In the first RCT evaluating a behavioral intervention for
adults with ASD, Gantman et al. (2012) tested an adapta-
tion of the UCLA PEERS Program (Laugeson and Frankel
2010) with seventeen young adults ranging in from 18 to
23 years of age. Young adults and their caregivers attended
separate concurrent sessions. After 14 weekly sessions, the
PEERS treatment group showed significant improvement
relative to controls on both social skills and the develop-
ment of social relationships as indicated by several self-
and parent-report measures. This study provides initial
support for the effectiveness of the PEERS for Young
Adults Program, however two primary limitations in
measurement are important to note. First diagnosis of ASD
was not confirmed with a standardized measure such as the
ADOS. Second, behavioral observations to document
acquisition of new social skills were not included. In spite
of these limitations, this study represents positive move-
ment toward strong efficacy research on interventions for
adults with ASD.

The limited evidence available points to the need for
additional research using rigorous research designs with
increased sample sizes. Research is sorely needed that
incorporates self report but also extends evaluation efforts
by including comprehensive standardized measures to
accurately characterize the sample studied and detect
change as a result of the intervention. Specifically, use of
measures targeting the constructs of mental health and
adaptive behavior are critical. Further, blinded assessment
of behavioral observations should be incorporated to pro-
vide an objective, unbiased analysis of skills acquired as a
result of participation in the intervention.

The purpose of this pilot study was to evaluate the
efficacy of the interview skills curriculum (ISC), a manu-
alized 12-week group-delivered intervention for young
adults with ASD. This intervention aims to increase social—
pragmatic skills essential to a successful job interview. We
hypothesized that adults who receive ISC would show
significant gains in targeted social and pragmatic skills
between baseline and 6-month follow up. Further, it was
hypothesized that participants would improve in their
social adaptive behavior skills and would report improve-
ments in depressive symptoms.

Methods

Participants

A total of 33 adults were evaluated for participation in the
study from August 2012 to January 2013. The study was
conducted in Tallahassee, Florida and participants were

recruited primarily from the Florida State University
Center for Autism and Related Disabilities (CARD). All
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CARD clients in Tallahassee and surrounding communities
that were in the age range for this study were mailed a
letter describing the project along with a form where they
could indicate interest in study participation. In addition,
staff of local organizations serving adults with ASD was
provided with recruitment information that they could
share with their clients with ASD. Individuals were eligible
to participate if they: (1) had previously been given a
clinical diagnosis of ASD (including Autistic Disorder,
Asperger’s Syndrome, Pervasive Developmental Disorder-
Not Otherwise Specified) meeting DSM-IV-TR (APA
2000) diagnostic criteria for an ASD, (2) ranged in age
from 18 to 36 years, (3) demonstrated an verbal IQ above
70, and (4) possessed a special or regular high school
diploma or a high school GED or equivalent. Individuals at
any stage of employment or unemployment were consid-
ered for participation. Participants’ clinical diagnoses were
confirmed using the Autism Diagnostic Observation
Schedule (ADOS-2; Lord et al. 2012). As shown in Fig. 1,
33 young adults signed consent and were evaluated for
eligibility. Four individuals were excluded from the study
because they did not meet criteria for an ASD on the
ADOS-2. An additional participant completed baseline
assessments but declined to participate prior to randomi-
zation. Twenty-eight adults diagnosed with ASD were
pairwise matched according to their performance on the
Stanford-Binet Intelligence Scale-Abbreviated Battery
(SB5-ABIQ 5th Ed; Roid 2003) and randomly assigned to
either treatment or waitlist control condition. Twenty-four
participants completed the study.

Descriptive information on the participants’ demo-
graphic characteristics, cognitive and adaptive abilities,
and ASD symptoms is presented separately for the exper-
imental and control group (Table 1). The sample included
27 males and one female. Participants ranged in age from
18 to 36 years (M = 24.5, SD = 5.2). All participants
except one met diagnostic criteria for Autistic Disorder
(n =16) or ASD (n = 11) on the ADOS-2. The one
remaining participant met diagnostic cutoff scores on both
the Reciprocal Social Interaction and the Communication
subscales, but missed the combined cutoff score by one
point. Because the evaluator’s clinical impression con-
firmed the ASD diagnosis, we decided to retain the par-
ticipant in the sample. At baseline, participants completed a
descriptive survey, eliciting information about various
social, educational, and occupational activities and expe-
riences (Adult Living Interview). Responses revealed that
four participants were employed full-time, and one par-
ticipant was employed part-time when entering the study.
Although four of the five employed participants reported
working within their field of interest, three stated plans to
improve their employment situation during the next year
(e.g., changing from part-time to full-time employment,
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[ Enrollment ]

Signed consent (n=33)

Excluded (n=5)

—_—

+ Did not meet diagnostic
criteria for ASD (n=4)
+ Lost contact prior to

Randomized (n=28)

randomization (n=1)

A

—

Allocation ]

v

A 4

Allocated to experimental condition (n=13)

+ Received allocated intervention (n = 12)

+ Discontinued the allocated intervention (n=1)
e Reasons: Unknown (n=1)

Allocated to control condition (n = 15)
+ Received allocated condition (n = 12)
+ Discontinued the allocated intervention (n = 3)
e Reasons: Family illness (n = 1),
Unknown (n =2)

v [ Baseline Assessments ] v

Completed baseline measures:

+ Demographic questionnaire (n = 13)

+ Transition and Daily Living Survey (n=12)
+ ADOS-2 (n=13)

+ Stanford Binet (n = 13)

+ Mock Interview (n = 12)

«+ Vineland, all sub-scales (n=13)

+ Patient Health Questionnaire (n = 13)

Completed baseline measures:

+ Demographic questionnaire (n = 15)

«+ Transition and Daily Living Survey (n = 14)
+ ADOS-2 (n=15)

+ Stanford Binet (n = 14)

+ Mock Interview (n = 14)

«+ Vineland, all sub-scales (n=12)

+ Patient Health Questionnaire (n = 14)

\

v [ Exit Assessments ] 2

J

Completed exit measures:

+ Mock Interview (n = 12)

+ Vineland, Social subscale (n=12)

+ Patient Health Questionnaire (n = 12)

Completed exit measures:

+ Mock Interview (n = 12)

+ Vineland, Social subscale (n=12)

+ Patient Health Questionnaire (n = 12)

Fig. 1 Participant recruitment, enrollment, randomization, and retention

changing fields). Occupations included a self-employed
attorney, a computer analyst, an administrative secretary,
and service occupations related to food preparation or
janitorial duties. In addition, eleven young adults were
currently enrolled in a formal college or university program
(n = 10), or completing coursework in preparation for the
General Educational Development (GED) test (n = 1).
Two of the eleven adults enrolled in an educational pro-
gram also held part-time positions, one as a math tutor and
the other as an administrative office assistant. Table 2
includes information on the participants’ educational
attainment, employment history, living situation, social
activities, and future plans, presented separately for indi-
viduals classified as unoccupied, student, or employed.
Statistical tests revealed a significant association between
participants’ current educational/occupational classifica-
tion and their level of educational attainment, X (22) = 10.1,
p < .01, Cramer’s V = .60 (large effect size). Finally, it is
notable that out of the 16 individuals who reported having
ever been employed, almost half (n = 7) reported having

lost employment due to difficulties following company
policies or practices (n = 3), difficulty getting along with
others (n = 1), or difficulty keeping up with demands
(n = 1). With one exception, all participants stated a desire
to work, and 14 reported plans to improve their employ-
ment situation during the next year.

Overview and Timeline

Data for this randomized clinical trial were collected at a
single project site between 2012 and 2013. Two waves of
data were collected. Baseline assessments occurred during
two individual sessions. During the first session, assessments
were conducted to confirm diagnosis of ASD and to provide
baseline characteristics of the sample. An experienced
diagnostician working within the FSU Autism Institute
completed the evaluation. Measures included: (1) the Stan-
ford-Binet Intelligence Scale-Abbreviated Battery (SB5-
ABIQ 5th Ed; Roid 2003); (2) the ADOS-2 (Lord et al.
2012); (3) Vineland-II Adaptive Behavior Scales (VABS-II;
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Table 1 Descriptive information on participant characteristics and
non-project services reported separately for the experimental and
control group

Experimental Control group  Effect
group (n = 13) (n = 15) size
Mean £+ SD (n, Mean £+ SD Hedge’s
range) or (range) or G
number (%) number (%)
Gender (male) 12 (92.3 %) 15 (100 %) 21
Age (years) 25.08 £ 5.85 24.00 + 4.80 .20
(13, 19-36) (15, 18-34)
Stanford Binet Intelligence Scales, 5th edition
Abbreviated 103.0 + 12.79 103.0 + 16.81 .00
Battery 1Q (13, 70-124) (14, 79-133)
Vineland Adaptive Behavior Scales, 2nd edition
Vineland Scales: 78.54 £ 1334  76.08 + 9.82 21
Adaptive (13, 43-99) (12, 67-103)
Behavior
Composite

Autism Diagnostic Observation Schedule, 2nd edition

Reciprocal Social ~ 7.77 + 3.11 7.60 £+ 1.68 .07
Interaction (13, 4-13) (15, 5-10)
Communication 346 £ 1.39 3.60 £ 1.18 —.11
(13, 2-6) (15,2 to0 5)
Stereotyped 1.15 + 1.28 1.53 £ .99 (15, —.34
Behaviors/ (13, 0-4) 0 to 3)
Restricted
Interests
Educational attainment
<12th grade 1 (7.7 %) 1 (6.7 %) .06
High school 1 (7.7 %) 4 (26.7 %)
graduate
Partial college 5 (38.5 %) 4 (26.7 %)
Associate/technical 1 (7.7 %) 2 (13.3 %)
degree
Standard college 3 (23.1 %) 2 (13.3 %)
graduate
Graduate degree 2 (15.4 %) 2 (13.3 %)
Ethnicity and race
Hispanic/Latino 0 (0 %) 2 (13.3 %) .38
White 13 (100 %) 11 (73.3 %)
Black 0 (0 %) 1 (6.7 %)
Other 0 (0 %) 1 (6.7 %)
Educational/occupational classification
Unoccupied 6 (46.2 %) 6 (40.0 %) 18
Student 4 (30.8 %) 7 (46.7 %)
Employed 3 (23.1 %) 2 (13.3 %)

For continuous variables, effect sizes are reported as Hedge’s G. By
convention, Hedges G effect sizes of .30, .50, and .80 are termed
small, medium, and large, respectively; for categorical variables,
effect sizes are reported a Cramer’s V. By convention, Cramer’s V
effect sizes of .10, .30, and .50 are termed small, medium, and large,
respectively
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Table 2 Descriptive information of the participants presented by
educational and/or occupational classification

Educational and/or occupational

classification
Unoccupied®  Student® Employed
n 12 11 5
Educational attainment
No professional 10, 83 % 6,55 % 0,0 %
degree
Professional degree 2, 17 % 5,45 % 5, 100 %
Employment history
Ever been employed 7, 64 % 4, 40 % 5, 100 %
Ever lost a job 4,36 % 1,10 % 2,40 %
Current volunteer 3,27 % 2,20 % 3, 60 %
work
Desire to work 10, 91 % 10, 100 % n/a
Living situation
With parents 7, 64 % 7,70 % 2,40 %
Independent 4,36 % 3,30 % 3, 60 %
Social activities
Going out 5,45 % 5,50 % 4, 80 %
Structured groups 4,36 % 2,20 % 3,60 %
Dating 3,27 % 1,10 % 2,40 %
Fitness 1,9 % 0,0 % 3,60 %
Number of social 1.18 (.98) .80 (1.03) 2.40 (1.82)
activities
Transportation
Driving 5,45 % 4,40 % 4, 80 %
independently
Public transportation 2, 17 % 2,20 % 1,20 %
Sharing rides with 4,36 % 4,40 % 0,0 %
family/friends
Plans for the next year
Improve education 1,9 % 7,70 % 0,0 %
Improve 5,45 % 6, 60 % 3, 60 %
employment
situation

Students who also worked part time were classified as enrolled in an
educational program; one full time employee who also was enrolled
in a college was classified as employed

* One participant failed to complete the questionnaire

" One participant failed to complete the questionnaire

Sparrow et al. 2004), and the depression scale of the Health
Questionnaire-9 (PHQ-9; Spitzer et al. 1999). On a separate
day, participants completed a mock job interview.

Once the initial assessments were completed, pairs of
participants were matched on their performance on the SB5-
ABIQ and randomly assigned to one of two groups: treatment
or waitlist control. Because it is important to have group
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equivalence on nonverbal intelligence, we used a matched
random assignment process which is preferred to stratifying
when possible (Shadish et al. 2002). Those randomized to the
treatment group participated in one of two (Fall or Spring)
12-week offerings of the ISC. Those randomized to waitlist
control did not receive intervention during the study period but
were invited to participate in an ISC class following exit
assessments for the study. Throughout the study, staff and
students involved in administering assessments or coding
observations were kept blind to the participant’s group
assignment. After the last intervention session was completed,
participants completed a series of exit assessments. Exit
assessments included some but not all measures administered
at baseline. The time lag between baseline and exit assess-
ments varied substantially between participants, but was well
matched between the experimental (M = 5.42 months,
SD = 2.16, range 2.4-10.2) and control group (M =
6.13 months, SD = 1.97, range 2.9-8.0). Information on
subjects’ completion of the allocated intervention, measures
and attrition is displayed in Fig. I (CONSORT Flow
Diagram).

Intervention Procedures

ISC is a manualized 12-week, low-intensity group-deliv-
ered intervention aimed at increasing social-pragmatic
skills with an emphasis on those essential to a successful
job interview. In 2007-2008 Dr. Amy Wetherby and Dr.
Lindee Morgan co-directed a service grant from the Able
Trust to conduct a Job Interview Class to help prepare teens
and young adults with ASD for success in their job inter-
view experiences. Twenty-seven teens and young adults
participated in a year-long program with a number of
positive outcomes. Notably, 78 % (14 out of 18 in the job
market) secured employment by the end of or shortly fol-
lowing participation in he class.

ISC was developed as a result of the Able Trust project.
ISC is a manualized intervention protocol that has been
developed as a 3-month treatment package presented in a
group setting utilizing weekly meetings (90 min per ses-
sion). Meeting topics are organized to reflect portions of
the interview process in a logical, structured format. Pri-
mary curriculum topics include: (1) Character, attitude, and
persona, (2) Small talk, non-verbal communication, and
hygiene, and (3) Interview questions, closing the interview,
and follow-up. Each curriculum topic lasted approximately
four sessions. Due to the social communication challenges
faced by individuals with ASD, additional topics infused
into the curriculum include: non-verbal communication;
emotional regulatory strategies, and self-advocacy. Meet-
ing content is presented in a variety of formats including
discussion, role-play, video feedback, peer review, and
games. Mock job interviews were conducted twice (pre-

and post-treatment) in order for each participant to practice
interviewing skills and to serve as a context in which the
skills taught in the ISC could be measured.

The ISC treatment sessions were delivered by the sec-
ond author, Allison Leatzow, an educator and former job
coach with extensive experience working with adolescents
and adults with ASD. Allison has worked as an Autism
Consultant with FSU CARD since 2006, was the lead
instructor for the Able Trust Project, and is one of the
developers of the ISC. Delivery of treatment fidelity (Re-
snick et al. 2005) was monitored monthly by the first author
to document whether the instructor implemented ISC with
the group as intended. Participants who completed the
study were provided with a DVD copy of their mock job
interviews a $200 gift card intended for the purchase of job
interview clothing.

Measures
Descriptive Measures

ASD Severity The ADOS-2 (Lord et al. 2012) is a semi-
structured standardized assessment for individuals referred
because of possible autism. The Reciprocal Social Inter-
action, Communication, Play or Imagination/Creativity,
and Stereotyped Behaviors and Restricted Interests algo-
rithm subtotals from the ADOS were used as ratings of
autism symptoms. The ADOS was used at baseline as a
measure to confirm the diagnosis and to describe the
participants.

Cognitive Functioning To assess cognitive abilities, the
Stanford-Binet Intelligence Scale-Abbreviated Battery
(SB5-ABIQ 5th Ed; Roid 2003) was administered (i.e., the
Nonverbal Reasoning and Verbal Knowledge) to derive the
ABIQ. These subtests are normed for use with the age
range of individuals included in this project and have
strong psychometric properties documenting good reli-
ability (alpha coefficients of .95 nonverbal and .96 verbal),
excellent stability, and validity. The scores derived from
the SB5-ABIQ have been found to be significantly corre-
lated with several common full-scale IQ batteries (Newton
et al. 2008). Because the SB5-ABIQ is normed on ages
2-85 years and has separate measures for verbal and
nonverbal subtests, it is ideally suited for the heterogeneity
of cognitive level in individuals with ASD.

Demographic and Social Interview The Adult Living
Interview is a 23-item interview adapted from an adult
survey developed by the Florida Center for Autism and
Related Disabilities (CARD 2008). This survey was orig-
inally developed to assess outcomes of young adults with
ASD and focuses on issues related to employment,
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educational attainment, transportation, housing, and social
life. For the purposes of this study, the survey was adapted
to be utilized as an interview protocol and was adminis-
tered at baseline and following treatment.

Outcome Measures

Mock Job Interviews/Social Pragmatic Scale Mock job
interviews were conducted pre- and post-treatment and
served as the primary source of data collection. Five vol-
unteer professionals unknown to the research participants
conducted video-recorded mock interviews with scripted
questions tailored to match participant career interests.
Interviews were video-recorded for the purposes of con-
ducting video review with project participants and for
coding and data analysis. Interviewers were counterbal-
anced so that participants had a different interviewer each
time. Interviews were be tailored for either entry-level or
professional positions and consisted of a standardized set of
questions presented in a flexible, naturalistic format.

A trained undergraduate coder blind to group assign-
ment and interview timing scored mock interviews. Inter-
views were scored using the Social Pragmatic Scale
(Morgan 2011), an 8- item observational tool developed for
the purposes of this project. Each item was scored using a
4-point Likert scale and included items related to greetings,
appearance, social interaction, and communication. Inter-
observer reliability was evaluated by two coders, who
independently reviewed 20 % of the video-recorded mock
interviews. Intra-class correlations revealed good to
excellent inter-observer agreement, /ICC = .75.

Adaptive Behavior The Vineland Adaptive Behavior
Scales-II (VABS; Survey Interview Form; Sparrow et al.
2004) was selected to evaluate adaptive behavior because it
yields information about abilities in the home and the
community and is routinely used to assist in the diagnosis
of developmental delay, mental retardation, and autism
(Paul et al. 2004). It provides a standard score in four
domains—Communication, Daily Living, Social, and
Motor, and an Adaptive Behavior Composite. Confidence
levels are reported for subdomain, domain, and Adaptive
Behavior Composite standard scores. The validity of the
VABS has been well established for populations with ASD
(Perry and Factor 1989). The VABS was used as an out-
come measure to be administered at both baseline and
6-month follow up utilizing parent rating forms.

Depressive Symptoms The Patient Health Questionnaire-
9 (PHQ-9; Spitzer et al. 1999) is a nine-item depression
scale of the Patient Health Questionnaire that was used to
assess symptoms to make a tentative evaluation of
depression and to derive a severity score to monitor change
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over time. The PHQ-9 is based directly on the DSM-IV
diagnostic criteria for major depressive disorder and has
been used in research to document change in treatment for
depression (Lowe et al. 2004) and was administered pre
and post-treatment.

Data Analysis

Analyses were performed on the intent-to-treat basis. As
indicated in Fig. 1, one participant allocated to the exper-
imental condition, and three participants allocated to the
control condition did not complete their allocated treat-
ment. Although the small sample size did not allow us to
impute missing data, analyses included all available data,
including those from participants who failed to complete
the allocated treatment. In addition, we conducted explor-
atory analyses to identify any systematic differences
between the four participants who dropped and the 24
participants who completed the study. These exploratory
analyses were independent-samples ¢ tests for continuous
variables (e.g., chronological age, ADOS scores, Abbre-
viated Battery IQ scores, PHQ baseline scores, baseline
performance on the mock interview) and Chi square tests
for categorical variables (e.g., educational attainment,
ethnicity/race, diagnostic classification, living situation,
educational/occupational classification). Results revealed
no significant differences by attrition status, p > .10.

The main goal of this analysis was to evaluate the effect
of ISC on gains in the participants’ performance during the
Mock Interview between baseline and exit. In addition, we
aimed to evaluate treatment effects on two distal outcomes,
generalized social behaviors assessed using the Vineland
and depressive symptoms assessed using the Patient Health
Questionnaire. Consistent with recommendations for clin-
ical trials (Fitzmaurice et al. 2004; Carter et al. 2011),
change between baseline and exit assessments were quan-
tified as residual gain scores. One advantage of this
approach is that it can provide considerably more power to
detect treatment effects than other statistical methods (see
NICHD ECCRN and Duncan 2003 for a comparison of
different approaches). Residual gain scores were obtained
by regressing the Time 1 measure of each variable onto the
later measure of the same variable. The residual errors for
each subject were then used as the criterion scores quan-
tifying change. In the context of the current study, residual
gain scores answer whether a participant randomized to
ISC is expected to change more than a participant in the
control condition, given that they have the same initial
value. Linear regression analysis revealed that baseline
performance on the mock interview reliably predicted
participants’ performance at exit, B = .71, SE B = .15,
1(23) = 4.8, p < .001. Fifty-one percent of variability in
the participants’ performance at exit can be accounted for
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Table 3 Means and standard errors for K outcome measures (raw and residual gain scores)
Time Experimental Control t ES
M =+ SD (n, range) M =+ SD (n, range)
Mock interview scores
Tl 18.75 £ 3.62 (12, 14-24) 18.79 £ 2.55 (14, 15-23) —.03 —.02
T2 20.75 £ 2.80 (12, 13-23) 18.83 £ 3.13 (12, 13-22) 1.58 .61
T1-T2 (RG) .87 £ 1.99 (12, —3.5 to 4.5) —.87 £ 1.99 (12, —4.2 to 2.7) 2.14* .87
Vineland Social Composite
Tl 78.46 £ 10.95 (13, 50-92) 79.17 £ 8.65 (12, 71-101) —.18 —.08
T2 81.67 + 13.38 (12, 52-101) 79.42 £+ 9.75 (12, 65-101) 47 23
T1-T2 (RG) 1.54 £ 7.97 (12, —8.7 to 17.3) —1.54 £ 2.83 (12, =7.9 to 3.3) 1.26 1.09
Patient Health Questionnaire-Depression Scale
T1 7.69 £ 5.79 (13, 0-21) 7.86 £ 6.56 (14, 0-19) —.07 —.03
T2 5.42 £ 3.90 (12, 0-13) 7.92 + 6.01 (12, 0-19) —1.21 —.42
T1-T2 (RG) —.54 £2.38 (12, —4.6 to 5.1) 54 £ 1.98 (12, —3.1 to 3.3) —1.20 —.55

Effect size is presented using Glass’ delta statistics. By convention, delta effect sizes of .30, .50, and .80 are termed small, medium, and large,

respectively (Cohen 1988)
*p<.05

by baseline variation in that variable. Similarly, 72 % of
variation in participants’ social subscale scores on the
Vineland (B = .99, SE B = .13, 1(23) = 7.6, p < .001),
and 81 % of variability on the depression subscale of the
Patient Health Questionnaire (B = .81, SE B = .08,
1(23) = 9.8, p < .001) could be attributed to baseline var-
iation in the same variable.

Results
Preliminary Analyses

Prior to evaluating the primary hypotheses, potentially
confounding variables were examined. To check that the
experimental and control groups were not different at
baseline, independent-samples t-tests for continuous vari-
ables (e.g., Abbreviated Battery IQ scores) and Chi square
tests for categorical variables (e.g., educational attainment)
were performed as appropriate. Measures considered for
this analysis included baseline measures of primary out-
come variables (i.e., mock interview scores, VABS social
subscale scores, PHQ depression scores), socioeconomic
characteristics (e.g., ethnicity/race), and baseline variables
potentially associated with outcomes (e.g., chronological
age, ASD symptom severity, Abbreviated Battery 1Q
scores, VABS scores, educational attainment, educational/
occupational classification). Results from these analyses
revealed no significant differences between the experi-
mental and control groups on any of the evaluated mea-
sures, p > .10. The corresponding effect sizes are reported
in Tables 1 and 3.

Evaluating Treatment Effects on Proximal Outcomes

To test the main effect of treatment group allocation on
participants’ performance during the mock interview, we
specified a series of ¢ tests comparing scores between the
experimental and control group. Results revealed a sig-
nificant main effect of treatment group allocation on gains
in participants’ performance during the mock interview
from baseline to exit, #(23) = 2.14, p < .05. The effect size
associated with this treatment effect was Glass’s
delta = .87, which is conventionally considered to be a
large effect. Detailed results from this analysis are reported
in Table 3. Due to the relatively small sample size, we used
a nonparametric Mann—Whitney U test to confirm this key
finding. Distributions of residual gain scores for the
experimental and control condition were similar, as
assessed by visual inspection. Results showed that the
median residual gain score was significantly higher in the
experimental (.80) than in the control (—1.06) condition,
U=345,z=-2.17,p < .05.

Evaluating Treatment Effects on Distal Outcomes

For this analysis, we considered two distal outcomes, the
social composite of the Vineland Adaptive Behavior Scale
and the depression scale of the Patient Health Question-
naire. To test the main effect of treatment group allocation
on participants’ scores on both measures, we specified a
series of ¢ tests comparing scores between the experimental
and control group. Results revealed that the Vineland social
composite score of participants randomized to the experi-
mental group increased from 78.46 (SD = 10.95) to 81.67
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(SD = 13.38) between baseline and exit assessments. In
contrast, the Vineland social composite score of partici-
pants randomized to the control group remained rather
stable, 79.17 (SD = 8.65) and 79.42 (SD = 9.75), respec-
tively. Although this treatment effect was not statistically
significant, #(23) = 1.26, p = .23, the Glass’s delta coef-
ficient revealed a large effect size (Glass’s delta = 1.09). It
is notable that variability of gain scores in the experimental
condition (SD = 7.97) was significantly larger than in the
control condition (SD = 2.83), F(11,11) =7.9, p < .01.
Increased variability in the experimental group may indi-
cate that distal treatment effects may only be evident in
some but not other participants. Detailed results from this
analysis are reported in Table 3.

Results also revealed that self-reported depressive
symptoms of participants randomized to the experimental
group decreased from 7.69 (SD =15.79) to 542
(SD = 3.90) between baseline and exit assessments. In
contrast, the depressive symptoms of participants ran-
domized to the control group remained rather stable, 7.86
(8D = 6.56) and 7.92 (SD = 6.01), respectively. Although
this treatment effect was not statistically significant,
1(23) = 1.20, p = .24, the Glass’s delta coefficient
revealed a medium effect size (Glass’s delta = —.55).

Discussion

The results of this study provide preliminary evidence
supporting the efficacy of ISC for young adults with ASD.
Specifically, adults randomly assigned to the experimental
group showed larger gains in social-pragmatic skills
observed during a mock job interview than adults assigned
to the control group. Due to the small sample size, results
from analyses evaluating distal outcomes are inconclusive.
That is, treatment effects on social adaptive behaviors and
depressive symptoms were not significant, although the
respective effect sizes were medium/large. These findings
are encouraging and suggest that a brief, low-intensity
treatment can improve the job-interview performance of
young adults with ASD.

Due to the fact that the bulk of research on adults with
ASD has been descriptive in nature, mention of charac-
teristics of this sample is warranted prior to a discussion of
treatment results. Forty-three percent of study participants
reporting being unoccupied (e.g. neither enrolled in school
or employed) at baseline. This figure is much higher than
previously reported rates of about 24 % for high func-
tioning adults with ASD (Renty and Roeyers 2006; Taylor
and Seltzer 2011). Just over half of this sample reported
participation in work and/or education at baseline. It is
notable that out of the 16 individuals who reported having
ever been employed, almost half reported having lost
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employment due to difficulties following company policies
or practices, getting along with others, or keeping up with
demands. In addition, greater than half of the sample
reported living with parents and 64 % reported experi-
encing depressive symptoms. Although this sample is
without intellectual disability, these data describe a group
of young adults with ASD that continues to experience
significant struggles and are consistent with recent longi-
tudinal research findings reporting on outcomes of adults
with ASD (Howlin et al. 2004; Orsmond et al. 2013; Roux
et al. 2013).

Participants who were randomized to ISC demonstrated
significant improvement in interview skills in comparison
to IQ-matched control participants. This finding is unique
within the small body of adult intervention literature in that
studies have either lacked inclusion of a behavioral
observation to evaluate intervention effects (e.g. Gantman
et al. 2012) or studies have included such a measure with
no observed effect (Turner-Brown et al. 2008). This
treatment effect is important because it provides evidence
of generalization of learning acquired during the inter-
vention sessions to a novel context requiring interactions
with unfamiliar communicative partners.

Vineland social composite results demonstrated
improvement for participants randomized to the experi-
mental group whereas the control group’s performance on
this measure remained stable. Although this treatment
effect was not statistically significant, the large effect size
(Glass’s delta = 1.09) provides substantive information as
to the potential for change. The lack of significance is not
surprising given the relatively small sample size and vari-
ability present in the treatment group indicating that an
intervention effect on this measure may only be evident
select participants. Research indicating that individuals
with autism show significant impairment on the Vineland
in the presence of normal intelligence (Klin et al. 2007) and
evidence that those with higher functioning ASD become
increasingly impaired with age, suggest adaptive skills as a
priority area for treatment (Klin et al. 2007). Give the large
effect size we detected, we are encouraged about this
preliminary result that may be validated in further study of
the ISC.

Self-report of depression symptoms via the Patient
Health Questionnaire indicated reduction, albeit nonsig-
nificant, in depressive symptoms for participants in the ISC
condition. It is possible that participation in ISC and
increased access to peers contributed to these reported
improvements. Due to consistent reports of very high levels
of mental health concerns of adults with ASD, particularly
that of depression in those with IQ in the normal range (e.g.
Sterling et al. 2008) our detection of a medium effect size
for participants of ISC is encouraging and warrants further
evaluation.
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Along with the encouraging results reported here, several
limitations should not be overlooked. First, these effects
represent measurement of skills shortly following the
12-week ISC intervention. In order to evaluate stability of
gains, longer-term follow up and assessment of participants
is required. Information on participants’ other treatments
and services being received was not collected nor did we
collect detailed information on changes in social behavior
and relationships following study participation. Inclusion of
a protocol for evaluating change in social and employment
status would provide relevant information regarding effects
of treatment as well as a mechanism for the intervention to
bolster individualized support to participants.

In summary, the results of this study provide support for
the ISC as an effective program for young adults with ASD
by demonstrative positive, short-term effects on interview
skills. Such demonstrable change may be critical to influ-
ence longer-term adult outcomes in a positive direction and
future research to document these potential effects is
warranted. Specifically, future research should seek to
establish whether short-term treatment effects generalize to
distal measures of social adaptive functioning and mental
health and whether these changes are mediated by short-
term changes in job interview skills. Ultimately whether
ISC has the potential to influence young adults ability to
procure employment should also be evaluated.
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