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Abstract

This study reports the results of a multi-site, parallel block randomized clinical trial to expand the previous findings regard-
ing the implementation of Project SEARCH plus ASD Supports (PS + ASD) on employment outcomes upon graduation
from high school. Participants were 156 individuals with significant impact from ASD between the ages of 18-21. There
was a significant difference between treatment and control groups with 73.4% of the treatment group acquiring competitive
employment at or above minimum wage by 1-year after graduation compared to 17% of the control group for whom data
was provided. At 1-year, employed treatment group participants worked an average of 21.2 h per week (SD =9) for a mean

hourly wage of $9.61 per hour (SD=$1.55).

Clinical Trial Registration: clinicaltrials.gov Identifier: NCT03560453.
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Project SEARCH

Introduction

Securing competitive employment remains a challenge for
many young adults with autism spectrum disorder (ASD).
While federal legislation has mandated enhanced services for
transition during recent years, via the Individuals with Dis-
abilities Education Improvement Act reauthorization (IDEIA
2004) and the Workforce Innovation and Opportunity Act
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(WIOA 2014), many young adults with ASD still face unem-
ployment and underemployment upon leaving secondary
education settings. Findings from the 2017 National Autism
Indicators Report, a 31-state sample of 3520 adults with
ASD who received state Developmental Disability Services,
indicated that only 14% achieved paid work in an integrated
setting, while the majority (54%) worked without pay and
usually in segregated settings (Roux et al. 2017). A review
of employment outcomes for 47,312 individuals with ASD
obtained from the Rehabilitation Services Administration
(RSA-911) database indicated an overall employment rate
of only 37.57% (Alverson and Yamamoto 2018). Further,
according to the National Longitudinal Transition Study-2
(NLTS-2), four out of ten young adults with ASD in their
early 20’s never worked for pay during their young adult-
hood (Roux et al. 2015). Overwhelmingly, evidence high-
lights the tremendous need to improve transition outcomes
for adults with ASD.

Demographically, young adults with ASD appear to
be at an even higher risk for unemployment when com-
pared both across disability categories and to older adults
with ASD. For example, results from the NLTS-2 indi-
cated that young adults with ASD were among the least
likely (45.2%) of all 12 disability categories to be in paid
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employment outside of the home (Sanford et al. 2011).
RSA 911 data indicated that, of all individuals sampled
with ASD, transition-age youth comprised the largest por-
tion of individuals using VR services yet had the worst
outcomes of any age group (Chen et al. 2015). Individu-
als with ASD and comorbid intellectual disabilities (ID)
are observed to attain even lower rates of employment
(14.3%) than those with ASD alone (Chan et al. 2017).
While most individuals with ASD are not employed, the
few who are working tend to be underemployed and earn
less than peers without disabilities (Sanford et al. 2011).
In summary, the majority of youth with ASD continue to
face severely limited opportunities to achieve meaningful
paid work in adulthood.

Review of Empirical Research

While there is a paucity of research addressing compre-
hensive interventions for transition-aged youth with ASD
seeking employment, there has been some intervention
research addressing critical components of the employment
process. For example, interventions have been researched
to address work specific social skills (Baker-Ericzen et al.
2018); the use of assistive technology to teach work skills
and to organize work (Gentry et al. 2015; Weaver 2015); pre-
employment interview skills (Morgan et al. 2014); and video
modeling to teach specific work skills (Allen et al. 2012;
Bennett and Dukes 2013; Kellems and Morningstar 2012).
Even so, these studies were mostly quasi-experimental and
generally included individuals with ASD and average to
above average cognitive abilities and life skill functioning
(Scott et al. 2018). Additionally, very few studies have uti-
lized randomized control trial (RCT) designs in order to con-
fidently measure the effectiveness of interventions (Hedley
etal. 2017; Scott et al. 2018). A lack of detailed intervention
procedures is also a pervasive problem making it difficult
to replicate or effectively apply study findings. Small sam-
ples sizes, a lack of representation of females with ASD, a
vague description of participant characteristics, and in some
cases, complete omission of this information altogether, and
a failure to use standardized measures to both verify diag-
noses and measure outcome variables in the literature make
it difficult to generalize results (Hedley et al. 2017). These
methodological issues hamper progress toward successful
employment outcomes as a lack of a rigorous research with
reliable, high quality procedures impedes the ability of edu-
cators and service providers to effectively utilize employ-
ment practices. Consequently, to date, no specific evidence
based transition to employment practices with a significant
number of participants with ASD who also have comorbid
ID and other disabilities have been identified (Scott et al.
2018).

Supported and Customized Employment

Supported employment (SE) is well established as an
evidenced-based employment intervention for a variety
of disabilities (McLaren et al. 2017; Modini et al. 2016;
Ottomanelli et al. 2012; Rumrill et al. 2016; Wehman et al.
2014a). SE is additionally recognized as a cost effective
means for achieving competitive employment (Mavran-
ezouli and Pilling 2014). Recent RCT studies indicate its
effectiveness specifically for individuals with ASD (Schall
et al. 2015; Wehman et al. 2014b, 2017). The four phase
SE process involves creating a profile of the job seeker,
job development, on-the-job training, and then long-term
support as needed (Schall et al. 2015).

Customized employment (CE) is an extension of SE.
CE was added to the definition of SE in the WIOA (2014)
and matches the unique strengths of the job candidate with
the identified needs of the employer (Brooke et al. 2018;
Wehman et al. 2016; WIOA 2014). This approach is par-
ticularly suited to job seekers with ASD because it focuses
on strengths while allowing for the development of jobs
that avoid some of the complexities individuals may face
(Wehman et al. 2016). Such jobs result in an excellent job
match for the person with ASD and meet a business need.

Project SEARCH

Students who participate in community-based employment
internships during high school have a greater likelihood
of obtaining paid work after high school (Schall et al.
2015). Project SEARCH is a transition-to-work intern-
ship program that uses an SE approach to assist youth
and young adults with developmental disabilities acquire
vocational skills (Kaehne 2016; Muller and; VanGilder
2014; Persch et al. 2015). The Project SEARCH model
utilizes a series of internship rotations in various work set-
tings to help the student obtain job experience and deter-
mine job preferences. (Muller and VanGilder 2014; Schall
et al. 2015; Wehman et al. 2014, 2017). Importantly, the
Project SEARCH model assumes a close partnership with
the business by ensuring that internship work is meaning-
ful and productive, benefiting both the student and the
business (Muller and VanGilder 2014). Project SEARCH
reports the program is implemented in over 400 sites inter-
nationally. On the Project SEARCH website, they define a
successful employment outcome as year-round competi-
tive integrated employment (CIE) working for the prevail-
ing wage at least 16 h weekly. They report between a 92
to 93.6% completion rate and a 70.2 to 75.5% employ-
ment rate (Project SEARCH 2017). To date, published
research reports variable employment outcomes from
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approximately 50% (Kaehne 2016) to 83% (Christensen
et al. 2015). The program has been reported to serve
individuals with a wide variety of disabilities including
autism spectrum, blind/visually impaired, deaf/hearing
impaired, emotional disturbance, mild, moderate, severe
and profound intellectual disabilities, learning disabilities,
multiple disabilities, orthopedic impairment, other health
impairment, speech or language impairment, and traumatic
brain injury (Christensen et al. 2015; Kaehne 2016; Pro-
ject SEARCH 2018).

Project SEARCH Plus ASD Supports

Individuals with ASD often have specific disability related
barriers to employment (Chan et al. 2017; Hayward
et al. 2018; Hendricks 2010; Lorenz et al. 2016). Project
SEARCH plus ASD Supports (PS + ASD) provides specific
techniques to meet the needs of youth with ASD, including
social communication training, provision of visual cues, and
behavior support and self-regulation strategies. Participants
in PS + ASD have been found through a randomized con-
trolled trial (RTC) to have both higher job retention rates
and a higher average wage that those who received SE alone
(Schall et al. 2015). Results of that study indicated that 87%
of interns maintained part-time competitive employment
12 months post-graduation versus 12% for control partici-
pants (Wehman et al. 2017). These findings are promising
and establish the foundation for the current study described
herein with the need for future research in this area.

Study Purpose

The purpose of this prospective study was to expand the
number of participants and replicate findings from a previ-
ous randomized clinical trial of PS + ASD (Wehman et al.
2017). It was designed to examine a single research question:

To what extent does an intensive, employer-based
employment training and placement program improve
CIE outcomes of young adults with ASD 18-21 served
in public special education programs?

CIE was defined as (a) the acquisition of paid employ-
ment in a community business, (b) wages were at least mini-
mum wage or higher, (c) wages were comparable to non-dis-
abled workers performing the same or similar tasks, and (d)
the employee with ASD interacts with other employees and,
as appropriate to the work performed, other persons who
are not individuals with disabilities to the same degree as
non-disabled workers performing the same or similar tasks.
This resulted in the following supporting research questions:

1. Do individuals who participate in a collaborative,
employer-based employment training and placement
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program (treatment condition) gain CIE at a higher rate
than those in an equal “business as usual” (control) con-
dition?

2. What is the mean wage earned and mean hours worked
weekly by those assigned to the treatment condition
compared to those in the control condition?

3. What was the average amount of time in weeks for indi-
viduals in the treatment and control condition to acquire
employment?

4. Are there any external factors, (gender, race, age, sup-
port intensity, or characteristics of ASD) associated with
employment outcomes for those in the treatment condi-
tion?

5. What types of jobs were acquired by participants who
gained employment?

6. What was the employment retention rate at 1-year by
those who gained employment?

7. What were the identified reasons for not acquiring
employment for those in the treatment condition who
did not acquire employment by 1-year?

Method
Procedures

This study was a prospective multi-site, parallel block rand-
omized clinical trial. It took place at four different hospitals
across Virginia within about a 100 mile radius where local
school divisions, local VR offices, the hospitals, and local
employment services organizations collaborated to deliver
PS + ASD. Potential participants were recruited from the
participating public school division closest to the partici-
pating hospital in four cohorts from 2013 to 2016. Poten-
tial participants were contacted and provided with study
information including a brochure describing the project, an
invitation to an informational meeting, and an application.
Inclusion criteria required all participants to: (a) attend local
public school where the research was being conducted, (b)
have a medical diagnosis of ASD or educational identifi-
cation of autism, (c) be between the ages of 18-21 on the
first day of the next school year, (d) display independent
self-care, including using the bathroom, eating, and moving
from place to place independently (e) be eligible for funding
through the state VR agency, and (f) have continued eligi-
bility for public school services. Participants were excluded
if they were unwilling or unable to provide consent or, if
assigned a guardian, assent.

Control Condition

Students in the control condition attended their assigned
high school and received the services, accommodations,
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and modifications stipulated in their IEP. In addition to
these school based services, all but one control group par-
ticipant reported receiving some community based employ-
ment training (CBET). The mean hours of weekly CBET
provided by school division staff for the control group were
8.9 (sd: 4.5) hours with a range of 0-20 h weekly. All educa-
tional services (100%) were provided by school district staff
including teachers, paraprofessionals, related services thera-
pists, etc. exclusively. According to a review of 19 control
condition participant individualized education plans (IEP),
only five out of 19 IEP meetings (26.3%) included any other
adult services agency staff. Additionally, 48.3% of time in
the school day was spent in traditional academic courses,
followed by non-academic/non-vocational courses at 39.5%
of the time. The amount of time in vocational course work
comprised only 8.6% of the school day.

Treatment Condition

PS + ASD is the 9-month independent variable where stu-
dents with ASD seeking employment after graduation spend
their last year of high school in a combination classroom
and un-paid internship program located in a large commu-
nity business. Throughout the 9-month school year, students
rotated through three 10-12 week internships selected to
assist them in gaining marketable skills (Datson et al. 2012;
Wehman et al. 2014, 2017). Participants in the PS + ASD
treatment condition received their entire school week in
CBET, therefore, all of the students who participated in
PS + ASD received 35 h weekly of CBET.

Description of Internships

The culmination of the program was the development of
socially acceptable professional behaviors and marketable
vocational skills throughout the provision of the three 10-12
week unpaid internships. For participants who articulated a
specific desired employment outcome, their three internships
would represent successively more complex iterations of the
eventual employment goal. For example, someone interested
in data entry might start their first internship entering sim-
ple data into an existing spread sheet; the second intern-
ship might involve learning to scan, label, and save data in a
large server; and their final internship might involve build-
ing a database to enter selected data. More often than not,
however, participants did not have any work experience and
were not able to articulate their desired future employment
goals. In that case, the first internship acted as an assessment
period where the intern and the job coach would identify
work strengths, preferences, and interests. Then the second
and third internships would result in the refinement and
acquisition of work skills and social behaviors. For example,
one participant required intensive behavioral supports and

only articulated a goal to “do good work”. Their first intern-
ship involved removing trash and sweeping the stairwells
of the hospital parking garage. This internship taught the
intern to move independently and safely between locations
while following a schedule and completing tasks. It also
allowed their job coach to observe them learning new tasks
and analyze and develop consistent behavioral supports in
the work setting. In their second internship, they learned to
stock janitorial closets in the hospital. This internship pro-
vided the participant movement throughout their day while
also allowing for safe interaction with others in the hospi-
tal. During their final internship, the participant cleaned the
hospital lobby. At this point in the intern’s development,
they learned to manage their own behavior and were able
to move independently between tasks and locations. This
participant is currently employed in the hospital’s central
sterilizing unit where they scan and move large carts in and
out of the sterilizing unit.

Provision of Instruction

One of the essential hallmarks of the PS + ASD model is the
braided provision of services by educational and adult ser-
vices agencies simultaneously. Participants in the treatment
condition received direct instruction during their internship
time from a team composed of a licensed special educa-
tion teacher and a special education paraprofessional funded
by their public school systems and from one or more job
coaches funded by the state VR agency. The ratio in this
program was one service provider to 2.5 student interns.
Participants in PS + ASD received a mean of 206.19 h of
direct instruction from project team members during their
time in the three internships. Educational staff provided a
mean of 113.54 h (55.07%) of the direct instructional time
while job coaches provided a mean 92.65 h (44.93%) of the
direct instructional time on the internship sites. In addition
to direct instruction, job coaches spent a significant amount
of indirect time developing internships, working with the
on-site supervisors and internship mentors, and communi-
cating with hospital management. The amount of time spent
in direct instruction and supervision decreased across the
three internships as participants gained independence at
work. The instructional expertise of the special educator was
matched by the business acumen and natural environments
analysis and teaching skill of the job coach. Both the teacher
and job coach also received additional training in the provi-
sion of applied behavior analytic instructional and behavior
change techniques. The main methods of applied behavior
analytic instruction provided included scored task analysis,
behavioral rehearsal of social communication skills, shaping
and modeling, planned structured generalization of skills
between environments, functional assessment of behavioral
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challenges, multicomponent behavior intervention planning,
and prompting and prompt fading.

Team Collaboration and Management

In addition to the direct services team described above, each
location was supported by a coordinator group composed
of a school district administrator, the VR case manager, a
business liaison from the hospital, and the university coor-
dinator. Members of these teams were from four different
school divisions, four different local VR services offices,
two different job coaching agencies, the four participating
hospitals, and the university. All members from the direct
services team and the coordinating group received approxi-
mately 30 h of training in the PS + ASD model from the
model developers. In addition, all direct services teams met
weekly to discuss project implementation and student needs.
All coordinator group team members met monthly to support
implementation of the model. Finally, fidelity of implemen-
tation was monitored and verified by an independent team
from the original developers of the Project SEARCH model
from Cincinnati Children’s Hospital and by the research staff
who visited each site on a monthly basis.

Planning for Employment and Graduation from PS + ASD

Graduation from PS + ASD is qualitatively different than
graduation from high school. In addition to the direct train-
ing that all PS + ASD interns receive during the program,
they also engage in a number of activities throughout the
year to prepare for employment. At the end of each of the
three internships, each student prepares a presentation using
video, pictures, and descriptions of their internships. They
identify tasks they liked, ideas they have for potential future
employment, and additional training they need to acquire
employment. They also develop and update their resumes.
These tasks are modified through the use of technology for
students with ASD who are not able to fully participate
verbally in the preparation of this presentation. Once this
presentation is completed, each individual’s support team,
including the students’ parents, VR case manager, their
teacher, job coach, and internship mentors and supervisors
meet to view the student’s presentation and discuss next
steps in their quest to support the participant with ASD’s
goal to seek employment.

In addition, family members of students also receive sup-
port across the PS + ASD year. This includes engaging in
discussions about their vision for their child’s future employ-
ment as well as practical planning regarding the impact
employment will have on family life, transportation, the
provision of supplemental security income, Medicaid, and
other public benefits. Across the year, families are invited to
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discuss their desires and concerns as they plan for their child
to transition to adulthood.

This year long transition to employment discussion cul-
minates in an employment planning meeting that typically
occurs in March of the PS + ASD year. During this meet-
ing, the student, family, job coach, and VR case manager
define the criteria of the desired job, including amount of
time the individual would like to work, location near home,
preferred tasks, jobs and industries, preferred shifts, etc. In
addition the team develops specialized job seeking modifica-
tions. Because many of these individuals are unable to sit for
interviews these modifications include collecting videos of
the person working, recommendation letters from internship
supervisors, and job leads from the family’s contacts.

Thus, graduates of PS + ASD leave high school with stra-
tegic plans for acquiring employment and a team of case
managers and direct service providers who are engaged and
ready to implement that plan. Further, PS + ASD gradu-
ates continue services with the same VR case manager and
job coaching agency that provided services during their
PS + ASD year. This means that phase two, the job devel-
opment phase of SE begins immediately upon graduation,
instead of starting with phase one, job seeker profile.

If a PS + ASD graduate does not have employment upon
graduation, they and their family members will continue to
meet with their job coach at least monthly to further discuss,
implement, and expand the transition-to-employment plan.
Most of the activities during this phase are intermittent and
involve mining the job coach and family contacts for poten-
tial networking and employment opportunities, having the
individual complete “working interviews” where the appli-
cant performs the duties of the job alongside the supervisor,
and further expanding employment training opportunities
for the graduate.

After graduation, while it might appear that the unem-
ployed PS 4+ ASD graduate has no educational or vocational
activities occurring daily, they are, in fact, working with
their job coach to find a job. Thus, the model allows for a
true seamless transition. Meanwhile, students in the control
condition complete high school with minimal interaction
with adult services agency staff and are essentially unknown
to their new adult direct service providers.

Supports After PS + ASD

After completion of PS+ ASD 100% of participants that
completed the entire intervention remained with the same
job coaching agency and maintained the same VR case
manager. Consequently, the applied behavior analytic tech-
niques implemented during the PS 4+ ASD year continued
after graduation through the job development phase and
into phase three, job site training, and phase four, long term
supports.
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Data Collection Schedule and Measures

Data were collected at three points during the study, at
baseline (beginning of the school year between August and
October), at graduation (end of the school year between June
and August), and at 1-year follow-up (1 year after gradua-
tion, between June and August). Data were collected through
an in-person interview with the participant, their parents
or guardians, and/or their educators. Participants received
nominal compensation for completing the interview proto-
col. Because of the in-person interview, blinding was not
feasible in this study, however, independent data collectors
were used to complete interviews. The baseline interview
was composed of 14 questions and recorded the participant’s
age, gender, race, medical diagnosis, primary IEP eligibil-
ity, secondary IEP eligibility, previous paid employment
history, previous unpaid internship or volunteer experience
history, hours in CBET in the previous school year, and
requested a copy of the student’s services page from the
IEP and their weekly school schedule. The graduation and 1
year follow-up interview was composed of 12 questions and
recorded the participants’ current employment status using
the Vocational Index for Adults with Autism Spectrum Dis-
orders (Taylor and Seltzer 2012). In addition, this interview
recorded the name of business where employed, data of hire,
job title, hourly wage, main tasks completed at work, hours
worked weekly, benefits provided at work, school placement
in previous year, hours in CBET in previous school year,
and requested a copy of the student’s IEP and their weekly
school schedule. Finally, in order to measure the impact
of ASD, we completed the Support Intensity Scale (SIS,
Thompson et al. 2004) and the Social Responsiveness Scale,
second edition (SRS-2, Constantino and Gruber 2012). The
SIS provides an overall support needs index (SNI) as well
as descriptive impact of behavioral and medical challenges.
The SRS-2 provides a measure of the impact of the social
communication symptoms of ASD.

Randomization

The PS + ASD intervention was offered at four different hos-
pitals within Virginia. Each PS + ASD program recruited
students from an identified school district within proxim-
ity to the program. PS + ASD Program “A” recruited par-
ticipants from School District “A”, PS + ASD Program
“B” recruited students from School District “B”, and so
on. This resulted in four parallel blocks of participants to
coincide with the four hospitals and participating school
districts. Within each block, 1:1 randomization was com-
pleted blindly. The control arm of the study required par-
ticipants to remain in the student’s assigned high school for
the school year (business as usual) while the treatment arm

required students attend PS + ASD instead of high school
for the school year. Figure 1 shows the flow of participants
through the study.

Data Management and Analysis

Data reporting was consistent with recommended guide-
lines (Boutron et al. 2017). Participant information was
summarized using means and standard deviations (SD) or
frequencies and percentages separately for individuals who
consented but dropped out of the study prior to graduation
and those that remained in the study at graduation. The effect
sizes phi (@) and f* were used to assess whether differences
existed between those who dropped out and those who
remained in the study. Phi values less than 0.20, 0.20-0.40,
and greater than 0.40 were considered small, medium, and
large effect sizes whereas small, medium, and large values of
j‘2 were 0.02, 0.15, and 0.35, respectively. Similar summaries
and effect sizes were computed for participants in the control
condition and treatment condition. Unadjusted estimates of
the employment rate for each of the study arms were made
separately at each time point and compared using a Pearson
chi square test. The relative risk and 95% confidence interval
(CI) were used to describe the differing employment rates
between the treatment arms. Random effects adjusted for
repeated measures on each individual and these individu-
als being clustered within each hospital. Relative risks and
CIs were calculated using a method proposed by Zhang and
Yu (1998), with the observed estimate of the employment
rate being used at each time point. For individuals who had
employment, the distribution of hourly wages and hours
worked per week were summarized with means and SDs for
the treatment condition and, due to very low sample sizes,
were individually reported for the control condition. All
inference was performed at the 0.05 level using SAS V9.4.

Participants

During recruitment efforts, 205 individuals applied to par-
ticipate. Forty nine of those individuals were excluded due to
a failure to meet one or more of the inclusion criteria. Thus,
156 individuals were randomly assigned by blocks into one
of the two arms of the study. Control condition participants
dropped from the study at a much higher rate than treat-
ment condition participants. Thus, investigators completed
an analysis of those who dropped compared to those who
remained in the study. The participants remaining in the
study at graduation showed small or negligible differences
as compared to those who dropped out prior to conclusion
of study procedures (Table 1). The distribution of baseline
information for participants included in the final analysis are
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Fig. 1 Flow of participants
through the study

205 Applied for Participationin Study

156 Randomized

45 Excluded
8 Did not have ASD Diagnosis
23 Did not display indzpendent seif-care

1Was notbetween 18- 21 years of age
17 Dzclinzd to participate prior to screening

I

75 Allocated to High School (Control
Condition)

I

81 Allocated to Project SEARCH Plus ASD
Supports (Treatment Condition)

20 Withdrew from study prior to initiation of
data collection
10 Unknown reason for dropping
2 Did not like group assignmant
1 Accepted intoanotherprogram

2 Withdrew from study prior to initiation of
data collection

1 Accepted into another program

1 Moved out of the arez
7S Provided Baseline Data

7 Moved out of the area
55 Provided Baseline Data

graduation
4 Lost to follow-up

48 Provided data at graduation

7 Withdrew from the control group prior to

3 Moved from control totreatmentgroup

7S Provided data at graduation
73 receivedd months of Project SEARCHPlus
ASD Intervention
6 Dropped from Project SEARCH Plus ASD
Intervention due to severe behavioral
problems requiring hospitzlizationor changein

placement. These 6 continuadto provide data.

year follow-up
6 lost to follow~up

23 Withdrew from the control group atthe 1

17 Moved from controlto treatment group
25 Provided data at 1 year follow-up

7S provided data at the 1 year follow-up

Table 1 Characteristics of participants who dropped out prior to
graduation and those enrolled at graduation. Effect sizes correspond
to ¢ and /> for categorical and continuous measures. Due to missing
data, samples sizes may not sum to appropriate values

Characteristic Level Treated Dropout prior Effect Size
(N=125) to graduation
(N=30)

Gender Male 93 (714%) 24 (83%) 0.077
Female 32 (26%) 5 (17%)

Race White 70 (57%) 10 (43%) 0.098
Nonwhite 53 (43%) 13 (57%)

Age (years) 19.7(1.1)  19.6 (0.9) 0.004

SIS (SNI) 76.8 (10.9) 74.1 (6.7) 0.016

SRS (Total) 64.4 (10.2) 67.5(12.7) 0.022

displayed in Table 2. Nominally, participants in the control
group who withdrew were more likely to have higher SIS
and SRS values. However, these disparities were only small
in nature (Table 2).
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Baseline Demographic Description of Participants

The participants in this study were mainly male, fairly
equally distributed between white and non-white individu-
als and were a mean of approximately 19.6 years of age
(see Tables 1, 2 for demographic variables). The majority
of participants in both groups had a diagnosis of autism
(73.6% control and 73.1% treatment condition participants
reported autism as opposed to pervasive developmental dis-
order-not otherwise specified or aspergers disorder under the
Diagnostic and Statistical Manual of Mental Disorders 4th
Edition, Text Revision, American Psychological Associa-
tion 2000). In addition, a number of participants reported
comorbid secondary diagnoses (44.8% treatment condition
and 62.2% control condition). The most common comorbid
diagnosis was intellectual disability (ID) followed by speech
language impairment, other health impairment, emotional
disability, and severe learning disability. While we did not
collect individual participants’ socio-economic status, the
school districts represented four counties and four cities with
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TabI.e.Z Char acteristics.of Characteristic Level Treatment Control (completed) Control Effect size
participants who had primary
. (dropout)

outcome data. Effect sizes
correspond to ¢ andfz for Gender Male 57 (72%) 19 (83%) 17 (74%) 0.090
categorical and COl’lFlIll}OLls Female 22 (28%) 4(17%) 6 (26%)
measures. Due to missing data,
samples sizes may not sum to Race White 45 (57%) 15 (65%) 10 (48%) 0.106
appropriate values Nonwhite 34 (43%) 8 (35%) 11 (52%)

Age (years) 19.8 (1.1) 19.5 (1.2) 19.8 (0.9) 0.008

SIS (SNI) 76.0 (10.2) 77.0 (12.5) 80.4 (11.5) 0.020

SRS (Total) 63.9 (10.4) 63.6 (11.8) 67.3(7.3) 0.017

reported poverty rates ranging from a low of 5.4% to a high
of 20.9% with an average poverty rate of 11.24% according
to the Small Area Income and Poverty Estimates published
by the United States Census Bureau (Acquired from https://
www.census.gov/data-tools/demo/saipe/saipe.html). Partici-
pants in the study represented individuals from across the
income and family composition spectrum.

Severity of ASD Symptoms

In terms of the severity of the symptoms of ASD as meas-
ured by the SRS-2, the range of total scores indicated defi-
ciencies in reciprocal social behavior was from mild (clini-
cally significant deficiencies may lead to mild to moderate
interference with everyday social interactions) to severe
(clinically significant delays may lead to severe and endur-
ing interference with every day social interactions). There
were no differences between participants in the treatment or
control conditions with mean scores measured at 63.9 and
63.6 respectively.

Support Needs

In this study, there were no differences between the support
needs of participants in the treatment and control condition.
The mean SNI was76.0 and 77.0 for treatment and control
participants respectively. This score indicates that participants
support needs ranged from limited supports required consist-
ently over time but not intermittent in nature to extensive sup-
ports required daily. Additionally, 22.6% of the control group
and 12.8% of the treatment group reported having some medi-
cal condition that required support including allergies, special
dietary needs, seizure disorders, and other similar medical
needs. In terms of behavioral support needs, 49% of the con-
trol group and 44.7% of the treatment group reported having
significant support needs to address behavioral challenges.
Behavioral Challenges were reported to include aggression
toward others, property destruction, stealing, self-injury, tan-
trums, wandering, non-aggressive but inappropriate behavior,
and self-stimulation. In addition, 62% of the treatment group

required planned behavioral supports or formal behavior inter-
vention plans.

Prevalence of Comorbid ID

During this study, there was a state policy in effect that may
have suppressed the reported incidence of ID in this group
(Virginia Department of Behavioral Health and Developmen-
tal Services 2016). This is due to the fact that home and com-
munity based waiver support services were only available to
individuals with developmental disabilities if they did not have
a reported comorbid intellectual disability. As a result of this
state policy, many parents did not approve of IQ testing for
their children with ASD in order to maintain these in-home
services (Personal Communication). In fact, the majority
of participants in both the treatment and control conditions
required significant prompts to learn a task and remain on task,
demonstrated variable math and reading skills ranging from
no to only basic literacy skills (basic counting, basic time tell-
ing, having limited sight word vocabularies, etc.), and were
unable to consistently communicate wants and needs verbally.
Further, very few individuals in either group were able to solve
every day problems independently, ask for help when needed,
demonstrate personal safety skills, use public transportation,
or understand work appropriate social behaviors. Finally, all
participants in the study were enrolled in self-contained spe-
cial education programs for the majority of their school day
and working to receive a special education certificate of com-
pletion instead of a standard diploma. It is for these reasons
that we refer to this group of participants as having significant
impact from ASD.

Results

Supporting Research Question 1: Employment
Outcomes

Without covariate adjustment, the treatment group displayed

higher employment at both graduation and follow-up time
points (P <0.001). At graduation, 32% of the participants in
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the treatment condition were employed (25/79) whereas only
5% (2/42) of the control group reported attaining employ-
ment. At follow-up, 73% (58/79) and 17% (4/24) of the par-
ticipants of the treatment and control groups, respectively,
were employed in CIE. Using the unadjusted relative risk
procedure comparing the employment rate between the
treatment and control condition, participants in the treat-
ment group were 6.65 times more likely at graduation (95%
CI 1.65,26.7) and 4.41 times more likely at 1 year follow-up
(95% CI 1.78, 10.9) to be employed than participants in the
control condition.

After adjusting for baseline SIS SNI and taking the
repeated measures into account, the treatment group still
demonstrated higher employment compared to the con-
trol group at both graduation and follow-up (P=0.014,
P <0.001, respectively). Participants in the treatment group
were 5.84 (95% CI 1.50, 13.3) times more likely to achieve
employment at graduation and 4.50 (95% CI 2.60, 5.53)
times more likely to be employed at 1-year follow-up. In
order to demonstrate the trajectory of employment out-
comes for participants in both conditions (Fig. 2) presents
the percent employed at baseline, graduation, 6 months post-
graduation (derived from reported start date at the 1 year
interview), and 1-year follow-up.

80
70

60

50 —&— Treatment

40 Control

30

Percent Employed

20

10

6 Months One-Year

Graduation
Time Data Collected

Baseline

Fig.2 Employment rates at baseline, graduation, 6 month, and 1-year
follow-up

Supporting Research Questions 2-3: Wages, Hours
Worked and Weeks to Employment

Table 3 presents the wages and hours worked for employed
participants in each group at graduation and 1 year follow-
up. At graduation, employed participants in the treatment
condition worked on average 19.36 h per week (SD=6.7) for
an hourly wage of $9.61 per hour (SD=1.48). Similar values
were observed at 1-year follow-up, with employed partici-
pants working an average of 21.2 h per week (SD=9.7) for
an hourly wage of $9.67 per hour (SD=1.55). The two con-
trol condition participants employed at graduation worked
2.25 and 21.5 h per week for hourly wages of $8 and $8.75
per hour. At the 1-year follow-up, the four individuals who
were employed worked 8, 12, 20, and 27.5 h per week and
earned $7.50, $8, $8.99, and $10.23 per hour, respectively.
Further, we calculated the mean number of weeks between
graduation and employment for the treatment and control
group. Because we used a 1 year follow-up point, anyone
who remained unemployed at that point was assigned 52
weeks, even if their unemployment extended beyond that
point. The participants in the control condition reported a
mean of 43.4 weeks between graduation and employment
with a range of 0-52 weeks while participants in the treat-
ment condition reported 18.8 weeks from graduation to
employment with a range of 0-52 weeks as well. Employ-
ment outcomes according to the Vocational Index for Adults
with ASD are presented in Table 4.

In addition to these employment outcomes, there was
a large decrease in the number of individuals in the treat-
ment group identified as having no vocational or educational
activities. At graduation from PS + ASD, 65.8% of treatment
group participants were identified as having no vocational or
educational activities, while only 21.8% of individuals were
identified in that category at 1-year follow-up. This change
is explained by the PS + ASD model which results in gradu-
ation from high school with an immediate hand off to VR
for seamless enrollment into SE with job development (SE
phase 2; Schall et al. 2015). Because the individual student
is well known by the VR case manager and job coaching
agency, there is no need to complete additional assessments
upon graduation. This resulted in all students who completed
PS + ASD remaining in VR case management and receiving

Table 3 Wages, and hours

. Wages and hours worked
worked, at graduation and

Control values Treatment mean (range)

1 year follow-up for treatment
and control condition with
weeks to hire

Wage per hour at graduation

Wage per hour at 1 year follow-up

Hours worked weekly at 1 year follow-up

Weeks from graduation to Hire Date

Hours worked weekly at graduation

$8.00, $8.75 $9.61 ($7.25-$11.83)

225,215 19.36 (6-20)

$7.50, $8.00, $8.99, $9.60 ($7.25-$12.07)
$10.23

8,12,20,27.5 21.2 (4-40)

43.4 (0—>52) 18.8 (0—>52)
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Table 4 Employment outcomes

Employment outcomes on the vocational index for Control graduation
adults with ASD

frequency (percent)?

Control 1-year follow-  Treatment graduation Treatment 1-year
up frequency (Percent)® frequency (percent)  follow-up frequency

(percent)
Employed in community without supports 0 14.2) 2(2.5) 4(5.1)
Postsecondary degree seeking program 12.1) 14.2) 0(0.0) 0
Employed in the community with supports 1(2.1) 3(12.5) 21 (26.6) 49 (58.9)
Employed in the community with supports 1(2.1) 14.2) 2(2.5) 5(6.4)
10 h week or fewer
Sheltered vocational setting and volunteering 0 14.2) 0 0
Sheltered vocational setting 2(4.3) 0 0 0
Volunteering or Postsecondary non-degree seek- 6 (12.8) 4(16.6) 1(1.3) 6(5.1)

ing education only

No vocational/educational activities 12 (25.5) 14.2) 52 (65.8) 14 (21.8)
Still in high school 19 (40.4) 12 (50.0) 1(1.3) 1(1.3)
Missing 5(10.6) 0 0 0
Total 47 (100) 24 (100) 79 (100) 79 (100)

#Figures for the control group may not represent actual outcomes due to higher control group attrition

supported employment services while the majority of the
control group remained in high school with limited VR
involvement in their transition planning.

Supporting Research Question 4: External
Predictors of Employment

The predictors of employment in the treatment group are
displayed in Table 5 separately for the graduation and
1-year follow-up time points. At graduation, only SIS SNI
was predictive of employment, with a five unit decrease in
the SIS SNI score being related to a 1.47 (95% CI 1.05,
2.06; P=0.026) increase in the odds of gaining employ-
ment, indicating that individuals with less intensive support
needs appeared to gain employment earlier. No participant
characteristics were related with employment at the 1-year
follow-up. Because race, gender, age, support intensity, or
severity of characteristics of ASD were not associated with
employment outcomes, it is likely that the PS + ASD inter-
vention is responsible for the employment outcomes.

Supporting Research Questions 5-7: Type of Jobs
Acquired, Employment Retention Rate, and Reasons
for Not Acquiring Employment

Most jobs acquired were part-time entry level positions.
Table 6 presents the frequency of positions by industry
and position title. Job tasks within these positions varied
greatly based upon the position. The four control group
participants who were employed also worked entry level
positions in foodservice (2) and landscaping (2). Of the 79
participants in the treatment group, 64 gained employment
at some point during the study for an overall employment
acquisition rate of 81%. Further, 58 participants gained and
maintained employment across the 1-year post-graduation
period for an employment retention rate of 90.6% (58/64).
Nine of those 58 participants changed jobs within the 1-year
follow-up period. Six of those nine were promoted to a job
that met one or more of the following criteria; (a) paid more
per hour; (b) worked more hours per week; (c) attained a job
with more responsibility or a higher rank. Two job chang-
ers made lateral moves where they worked the same job for
another employer, made about the same amount of money

Table 5 Assessment of

predictors of employment for
individuals in the treatment

group

Characteristic Comparison Graduation 1-year follow-up
OR P OR P
(95% CI) (95% CI)
Gender Male—female 1.53 (0.48, 4.86) 0.471 1.95 (0.62, 6.09) 0.252
Race White—nonwhite 1.51 (0.52, 4.40) 0.454 1.24 (0.41, 3.76) 0.700
Age (1 year increase) 1.49 (0.90, 2.48) 0.123 1.07 (0.64, 1.79) 0.796
Baseline SIS (SNI) (5 unit decrease) 1.47 (1.05, 2.06) 0.026 1.21 (0.95, 1.53) 0.381
Baseline SRS (Total) (5 unit increase) 1.23 (0.90, 1.67) 0.198 0.94 (0.69, 1.28) 0.711
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Table 6 Positions acquired in Industry

treatment group by industry and

position title Treatment Group Participant Jobs
Healthcare (26)

Foodservice (15)

Retail (9)

Hospitality (7)

Distributor (5)

Manufacturer/supplier (3)

Entertainment (2)
Sports/Recreation (2)

Education (1)

Transportation (1)

Facilities Management (1)
Control Group Participant Jobs
Foodservice (2)

Landscaping (2)

Clinical Associate (9)

Environmental Services Aide (5)

Central Sterile Processing Associate (3)
Information Technology Clinical Associate (2)
Utilities Aide (2)

Surgical Care Technician (1)

Unit Secretary (1)

TBI Data Entry Clerk (1)

Patient Care Technician (1)

Purchasing Associate (1)

School Nutrition Services Associate (7)
Dishwasher (3)

Food Service Worker (2)

Dining Room Assistant (2)

Bread Bagger (1)

Front End Associate (2)

Cart Attendant (2)

Customer Service Associate (1)

Sales Associate (1)

Re-shop (1)

Loader (1)

Merchandise Stock Flow Associate (1)
Laundry Attendant (3)

Spa Assistant (1)

Domestic Assistant (1)

House Attendant (1)

Banquet Houseman (1)

Warehouse Associate (2)

Picker (1)

Distribution Center Associate (1)
Distribution Center Health Enthusiast (1)
Production Worker (1)

Package Handler (1)

Mail Sorter (1)

Concessionist (1)

Ticket Taker/Usher (1)

Custodian (1)

Housekeeper (1)

Office Assistant (1)
Stock Associate (1)
Groundskeeper (1)

Cafeteria Worker (1)
Janitorial Crew (1)

Lawn and Garden Associate (1)
Self-employed Yard Work (1)

for about the same amount of time. Finally, one person was
demoted because they worked fewer hours albeit for a higher
hourly salary. Of those 15 (19%) subjects who never gained
employment during the study, six (7.6%) did not complete
the PS 4+ ASD program due to severe behavioral challenges
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requiring a change in placement. Another six (7.6%) par-
ticipants gained employment after the 1 year follow-up
point. Finally, three (3.8%) participants chose not to pursue
employment after participation in PS + ASD. Table 7 pre-
sents the employment and retention outcomes.
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Tablg 7 .Employment. Employment Outcome Frequency Percentage
acquisition and retention among
treatment participants Participated in treatment condition 79 100
Completed 9 month intervention 73 92.4
Acquired employment at some point during the study 64 81
Employment retention at 1-year follow-up 58/64 90.6
Employed at the 1-year follow-up 58 73.4
Changed Jobs prior to 1-year follow-up 9 11.4
Promotion 6 7.6
Lateral change 2 2.5
Demotion 1 1.3
Did not gain employment by 1-year follow-up 15 19
Did not complete the Intervention 6 7.6
Gained employment after 1-year follow-up 6 7.6
Decided to not pursue employment 3 3.8

Discussion

The unemployment of youth with significant impact from
ASD is a major societal problem. As Roux et al. (2017) and
Chan et al. (2017) have noted youth with ASD are the most
likely disability group to leave school without competitive
employment with a significant number exiting school unem-
ployed. This outcome occurs after hundreds of millions of
dollars have been spent in both public and private school
education for these students from approximately 2 to 3 years
old up through 18 to 21 years of age. It is not unreason-
able to ask what we are doing, or perhaps not doing in the
specialized education of students with ASD that leads to an
absence of competitive employment. It also raises the ques-
tion; what happens to these students as they become adults?
It is precisely because of these disappointing results that we
embarked upon a systematic series of studies to develop,
research, and document an evidence based practice that
could lead to CIE; (Brooke et al. 2018; Schall et al. 2015;
Wehman et al. 2012, 2014, 2016, 2017).

The purpose of the present study was to substantially
expand an earlier randomized clinical trial that involved
only one work setting and 49 students with ASD (Wehman
et al. 2017). In this present study, we increased the work
settings from one hospital to four hospitals and more than
tripled the population of students enrolled to 156. Our find-
ings were definitive. Even with an apparent low employment
rate at graduation, it is still impressive that 32% of partici-
pants with significant support needs receiving the PS+ ASD
intervention graduated from high school with competitive
employment. Further, the PS + ASD model that resulted in
a seamless transition from school-based to adult commu-
nity-based services appears to have continued to serve these
youth as they were able to enter SE at phase two rather than
phase one. This may have resulted the significant decrease
in the number of individuals who reported being unengaged
between graduation and the 1 year follow-up point.

As a result of these findings, we now know that young
people with the significant impact from ASD can success-
fully complete an intensive business-based internship pro-
gram where outcomes include over a 70% rate of competi-
tive employment 1 year after the intervention, at a higher
than base minimum wage and for an average of 20 h per
week. Additionally, we know that over 90% of these young
people are still employed at least 1-year and beyond. While
the PS + ASD model stops at graduation, the seamless hand
off of services from school-based to adult-based agencies
seems to further impact these students by reducing the time
between graduation and acquisition of CIE. Hence it clearly
appears that an internship that is intense, business-based,
and delivered with applied behavior analytic techniques by
trained teachers and employment specialists is one evidence-
based path to real jobs for youth with ASD.

The jobs that were acquired were almost always the first
real employment for the students in the treatment group and
they spanned industries in health care, manufacturing, enter-
tainment, hospitality, retail, transportation, and food service.
Students were not stereotyped into the same job or industry
and all worked in close proximity to their coworkers with-
out disabilities with ample opportunities for interaction with
coworkers, customers, and their supervisors. All employed
persons received pay checks directly from their employer.
Some had partial benefits while a few participants were able
to work 40 h weekly and gain full benefits.

Aspects of PS + ASD That May Have Led
to Employment

There are six key elements to PS + ASD that we believe
resulted in the significant differences in employment out-
comes between the treatment and control condition. Each
component and its contribution to the outcome is detailed
below:
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Internships: Participants gained work experience through
internships that either built upon their long term career
goals and/or were designed to cumulatively build their
employment skills and social communication behavior
with the eventual goal of each participant demonstrating
career readiness by the end of internship 3. The intern-
ship experiences were invaluable for the participant to
gain employment experience and for staff to identify their
strengths, support needs, and interests.

Instruction: Instructional practices provided within
internship experiences were embedded in ABA tech-
niques. Instructional strategies also capitalized on
repeated performance of skills in natural environments.
Given the learning histories and needs of individuals
with ASD, we believe these practices are an essential
component of transition to employment programs for
youth with ASD.

Personalized vocational assessment and training: Part-
nering with the hospitals allowed the program staff to
match individuals to internships coordinated to their
career goals and work support needs and allowed for
individualized supervision within the hospital. Rather
than completing works tasks as a group in a community
business near their high school, PS + ASD participants
were able to work in individually selected internships
that acted as both assessment and training opportunities.
Seamless transition to adult services: Treatment partici-
pants received services in their senior year from both
educational staff and job coaches daily. In addition, they
had regular contact with their VR counselors. Upon grad-
uation, they did not enter waiting lists for services with
staff who did not know them. Instead, the very next day
after graduation, they immediately began their job search
with job coaches and VR counselors who knew them,
their family members, their strengths, interests, prefer-
ences, and support needs.

Leaving high school with a resume and examples of
successful work: Treatment participants were not able
to complete traditional employment interviews due to
their social communication challenges. Thus they relied,
instead, upon alternate interview techniques, such as
“working interviews,” “video resumes,” specific letters
of recommendation from internship mentors and supervi-
sors, and word of mouth recommendations among col-
leagues in similar fields.

Focus on meeting business needs: Businesses who par-
ticipated had high expectations of the interns. Addi-
tionally, business were not expected to hire interns
unless they had an open position or a set of tasks that
comprised a new position that could be customized for
an intern. Consequently, while interns were offered the
opportunity to grow through the experience, they were
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expected to perform the job as required. These high
expectations increased the quality of job skills learned.

These six aspects of the PS + ASD model represent
a significant departure from the way CBET is provided
in the participating public school programs and likely
resulted in the significantly better employment outcomes
for participants in the treatment condition.

Barriers to Implementation

While there is convincing evidence that PS 4+ ASD results
in much better employment outcomes for youth with ASD,
there are barriers to implementation that require consid-
eration for replication sites. These include time, cost, staff-
ing, inter-agency collaboration, and business participation.
Each is described below.

e Time: PS + ASD requires intensive time in both the
operation and implementation by all staff and students.
It is important that replication sites allow ample time
for the project to develop.

e Cost: In order to implement a PS + ASD site, replica-
tion sites must coordinate with and purchase training
and technical assistance for Project SEARCH from
Cincinnati Children’s Hospital Project SEARCH devel-
opers. In addition, replication sites will need resources
to fund staff and outfit the classroom with materials and
supplies. These costs represent more upon start-up, but
also continue across the life of the project.

e Staffing: Because of the unique skills sets required,
there is an additional training requirement for
PS + ASD staff, especially in the area of applied behav-
ior analysis instructional and behavioral practices. Rep-
lication sites will need to account for this training.

e Inter-agency collaboration: Because of braided fund-
ing and program design, PS + ASD requires participa-
tion from multiple agencies. It also requires agencies
to come to agreement regarding admission and service
provision. This can be a barrier in some locations.

e Business participation: The PS + ASD model requires
a business to participate as a host site for the project. It
is helpful if that site is large enough to accommodate
multiple internships while allowing staff to act as men-
tors to interns. Small communities that do not have
access to such businesses may struggle to find business
participants.

Limitations and Future Research

There were several limitations of note related to this
study. First, the individuals in this study may not be
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representative of the population of individuals with ASD.
In order to address this concern, we have provided an
in-depth description of the demographic and behavioral
characteristics of the participants in this study. Second,
the uneven dropout rate between the treatment and control
group poses a threat to the findings presented. However,
the results presented are a second replication using a ran-
domized controlled design. This adds to the strength of
the findings. Additionally, analysis of the control group
suggested only minor differences between completers
and dropouts. Third, while we present six essential ele-
ments of the PS + ASD model that we believe increased
the employment outcomes for the treatment group, we did
not systematically vary those elements to test their impact
on outcomes. Fourth, we did not complete a cost analysis
of the treatment. It is likely that PS 4+ ASD is more expen-
sive to implement than the “business as usual” high school
practice currently provided to youth with ASD between
the ages of 18-21. Whether or not this cost is recuper-
ated through the contribution individuals with ASD make
as employees is a subject for future research. We believe
this to be the case. Fifth, PS + ASD is a highly intensive
program comprising 9-months of intervention. We also
don’t know if that amount of intensity is required or if a
less intensive program might result in the same outcomes.
Finally, we did not systematically measure differences
between responders and non-responders. All of these areas
represent questions for future research.

Conclusion

The purpose of this study was to evaluate the efficacy
of a 9 month internship on the competitive employment
outcomes for youth with ASD. The results demonstrate,
convincingly, that an internship designed with specialized
supports can lead to competitive employment in varied
types of industries at a competitive wage for a level of
hours of work that provides an excellent foundation for a
long career and work history.
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