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Competitive Employment for 
People With Autism: 

Correlates of Successful Closure in Competitive and 
Supported Employment

Differences in rates of case closure, case service cost, hours worked per week, and weekly
wage between customers with autism closed successfully in competitive employment and
supported employment were found using the Rehabilitation Service Administration na-
tional database of 2001. Using logistic regression, customer demographic variables re-
lated to successful competitive employment included age, years of education, and
presence of a secondary disability. Case service variables related to successful competi-
tive employment included job finding, job placement, and maintenance. Of customer
demographic variables related to successful supported employment, White customers
were more likely to be closed successfully. Job placement was the case service variable
related to successful supported employment. Implications for rehabilitation profession-
als and for future research on vocational rehabilitation outcomes with customers with
autism are provided.
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Competitive employment in community-based set-
tings for individuals with autism was once thought
to be unlikely (Mawhood & Howlin, 1999; Nes-

bitt, 2000; Smith, Belcher, & Juhrs, 1995). Now, with
technologies and support services to successfully assist in-
dividuals with autism to work in competitive employ-
ment, more people with autism are benefiting from state
and federal rehabilitation services. As a result, experience
has demonstrated that individuals with autism can work
in a variety of community-based businesses and industries
(McCarthy, Fender, & Fender, 1988; Muller, Schuler, Bur-
ton, & Yates, 2003; Smith et al., 1995).

Autistic disorder, or autism, was once thought to be
a psychiatric disorder (American Psychiatric Association,
2000; Ozonoff, Rogers, & Hendron, 2003). Currently,
autism is defined as a developmental disability and is one
of five disorders grouped under the category of pervasive
developmental disorders (PDD) in the Diagnostic and Sta-
tistical Manual-Fourth Edition−Text Revision (DSM−IV−
TR; American Psychiatric Association, 2000). Autism is
characterized by markedly impaired verbal and nonverbal

communication; deficits in socialization and reciprocal
social interaction; and restricted, repetitive, and stereo-
typed patterns of behavior (American Psychiatric Associ-
ation, 2000). In addition, terms such as high functioning
autism and Asperger syndrome have been used to describe
individuals with less impairment in language usage and
cognitive development, but who still have serious impair-
ment in social interactions (California Department of De-
velopmental Services, 2002; Graziano, 2002; Ozonoff 
et al., 2003). In fact, there can be wide variability in indi-
vidual functioning within the category of autism, and un-
evenness of development is the hallmark of autism, with
some persons having typical ability in selected areas (Cal-
ifornia Department of Developmental Services, 2002).
Nonetheless, impaired communication, deficits in social-
ization, and stereotyped behavior patterns are the three
characteristics essential for a diagnosis of autistic disorder
(American Psychiatric Association, 2000).

Autism was also once thought to be relatively rare,
with population estimates of approximately 2 to 4 chil-
dren per 10,000 (Graziano, 2002). However, current esti-



mates in the United States indicate the prevalence may
be as high as 20 children per 10,000—for approximately
116,000 children with autism aged 1 to 15 years, and ap-
proximately 550,000 individuals with autism across all
ages (Graziano, 2002). In regard to prevalence across race,
a recent study including White, African American, and
Asian or Pacific Islander children aged 3 to 10 years found
prevalence was similar across race, with 3.4 children per
1,000 for both White and African American children,
and 2.9 per 1,000 for Asian or Pacific Islander children
(Yeargin-Allsop et al., 2003). One reason for the possible
increase in prevalence is a recognition that the major
characteristics of autism can occur to varying degrees in
large numbers of people of any age (Graziano, 2002). If
disorders across the spectrum of PDD are included, such as
Rett’s syndrome, Asperger syndrome, and pervasive devel-
opmental disorder not otherwise specified, the prevalence
rate may be as high as 91 per 10,000, for approximately
2,500,000 individuals across all ages in the United States
(Howlin, 1998; Graziano, 2002). Rates of autism are typ-
ically four to five times higher in males than in females
(American Psychiatric Association, 2000).

The development of supported employment has been
important for individuals with severe disabilities, includ-
ing people with autism, to secure employment in com-
petitive, integrated work settings (Gilmore, Schuster,
Timmons, & Butterworth, 2000; Hanley-Maxwell, Owens-
Johnson, & Fabian, 2003; Muller et al., 2003). The
comprehensive nature of supported employment services,
including development and provision of ongoing sup-
ports, has resulted in a service technology that can re-
spond to the needs of customers with severe disabilities in
the workplace (Hanley−Maxwell et al., 2003; Wehman,
West, & Kregel, 1999). As a result, supported employ-
ment has increased the employability of people with
autism (Smith et al., 1995). And, with an increased focus
on both competitive employment for people with disabil-
ities and provision of services to people with severe dis-
abilities by state and federal vocational rehabilitation
(VR) agencies, supported employment is an important
service technology (Council of State Administrators of
Vocational Rehabilitation, 2004; Gilmore et al., 2000).

However, not all individuals with severe disabilities
receiving VR services may need, or participate in, sup-
ported employment. For example, when examining cus-
tomers with severe disabilities, regardless of type of
disability, and successful closure into either competitive or
supported employment, the Disability Research Institute
(2003) in the Longitudinal Study of the Vocational Re-
habilitation Services Program reported that 96% of cus-
tomers with severe disabilities were closed in competitive
employment and 4% in supported employment. These
percentages were similar for White customers with severe
disabilities (95% and 5%, respectively) and African Amer-
ican customers with severe disabilities (95.2% and 4.8%,

respectively). Ninety-five percent of White customers
with the most severe disability were closed into competi-
tive employment, with 5% closed successfully in sup-
ported employment, and 86.6% of African American
customers with the most severe disability were closed in
competitive employment, with 13.4% closed successfully
in supported employment (http://compaq.ncsa.uiuc.edu:
8080/vrsp/do/overview).

Hayward and Schmidt-Davis (2003b), reporting on
the Longitudinal Study of the Vocational Rehabilitation
Services Program, noted that supported employment was
provided to 31.9% of customers with a primary disabil-
ity of mental retardation (MR), 12.8% of customers with
traumatic brain injury (TBI), and 10.7% of customers 
with mental illness (MI). Considering only customers
with MR, cerebral palsy, or epilepsy, Gilmore et al. (2000)
noted that supported employment represented approxi-
mately 36% of successful closures. Hayward and Schmidt-
Davis (2003b) also found that supported employment was
not a service provided to customers with a primary dis-
ability of learning disability, orthopedic or nonorthopedic
impairment, hearing or vision impairment, or substance
abuse. Although little quantitative research exists on cus-
tomer demographic and case service variables related to
employment outcomes for individuals with autism, these
relationships have been examined in other studies. For
example, Hayward and Schmidt-Davis (2003a) examined
customer demographic variables and employment out-
comes and found race to be related to achieving an em-
ployment outcome, with customers other than White
statistically less likely to have a successful employment
outcome. However, age, not race, was found to be statisti-
cally significantly related to successful competitive em-
ployment, with younger participants more likely to be
competitively employed. When examining case service
variables and successful closure in competitive employ-
ment, Hayward and Schmidt-Davis (2003a) found job
placement and on-the-job training to be statistically sig-
nificantly related to successful closure in competitive em-
ployment, while receipt of supported employment was
negatively related to successful closure in competitive em-
ployment. However, of the two categories, competitive
and noncompetitive, supported employment was consid-
ered to be noncompetitive employment (noncompetitive
employment is defined as participation in supported em-
ployment and sheltered workshops; Hayward & Schmidt-
Davis, 2003a). 

In addition, a number of studies have examined cus-
tomer demographic and case service variables related to
employment outcomes for people with mental retardation.
This research is included here for comparison purposes, as
customers with mental retardation have historically par-
ticipated in supported employment, and a review of the
literature revealed no quantitative studies on customer
demographic and case service variables related to sup-
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ported employment outcomes for people in disability cat-
egories such as mental illness and traumatic brain injury
who might also receive supported employment services.
Although mental retardation and autism are both devel-
opmental disabilities, each has its own characteristics, and
inclusion of research on employment outcomes for cus-
tomers with mental retardation is not meant to confuse or
stereotype characteristics of either disability (Graziano,
2002; Muller et al., 2003).

Moore, Alston, Donnell, and Hollis (2003) found
that customer race was statistically significantly related to
successful closure for customers with mild mental retarda-
tion, with White customers having a higher rate of suc-
cessful closure. Moore (2001) examined relationships among
customer characteristics, services provided, and employ-
ment outcomes for people with mental retardation. Moore
(2001) found that for individuals with either mild or mod-
erate mental retardation, client race was significantly re-
lated to successful closure, with White customers having a
higher closure rate than African American customers. He
also found that services such as on-the-job training, job
placement, transportation, and maintenance were statisti-
cally related to successful closure, and that more White
customers received on-the-job training and job placement
services than African American customers during the fis-
cal year of data analyzed.

Moore, Feist-Price, and Alston (2002a), using data
from a midwestern state, found that for individuals with
mild and moderate mental retardation, service variables
of transportation, adjustment, and job placement were
statistically significantly related to competitive employ-
ment outcomes, whereas variables such as gender, race,
and secondary disability were not statistically significant.
However, for customers with severe or profound mental
retardation, Moore, Feist-Price, and Alston (2002b) found
that race and job placement were statistically significantly
related to successful rehabilitation closure, but none of
the six consumer/service variables (e.g., race, business or
vocational training, job placement) entered were statisti-
cally significant predictors for income after closure. In ad-
dition, Moore et al. (2002b) found no difference in
provision of job placement services based on race at the
same level of mental retardation.

Customers in competitive employment may work more
average hours per week and have higher average earnings
per week than customers in supported employment.
Gilmore et al. (2000) noted that the number of hours
worked per week and earnings per week were lower for in-
dividuals in supported employment than for individuals in
competitive employment, and that this finding occurred
in each of the 3 years of data analyzed over a 5-year period
(1991–1995). Hayward and Schmidt-Davis (2003b) also
found that customers in competitive employment worked
more average hours per week and had higher average
earnings per week than customers in noncompetitive em-

ployment. Noncompetitive employment was defined as
including both jobs in supported employment and jobs for
which individuals did not have to compete in the open
labor market.

At the time of this study, no studies were found that
examined quantitative employment outcomes for custom-
ers with autism. Therefore, it was of interest to examine
differences between individuals with autism who received
services for competitive employment without provision of
supported employment and individuals who received sup-
ported employment services. The purpose of the study was
to examine the following research questions:

1. Are customers with autism who received
services for competitive employment statis-
tically significantly different from customers
with autism who received supported em-
ployment services on successful case closure
rates, hours worked per week, earnings per
week, and average case service cost?

2. Are customer demographic and case service
variables statistically significantly related to
successful closure in competitive employ-
ment for customers with autism who did not
receive supported employment services?

3. Are customer demographic and case service
variables statistically significantly related to
successful closure in competitive employ-
ment for customers with autism who did re-
ceive supported employment?

METHOD

The design for this study was correlational, statistically
measuring alternative explanations for successful closure
(Campbell & Stanley, 1963; Shadish, Cook, & Campbell,
2002).

Participants

Participants were the 450 customers with autism who re-
ceived services for competitive employment and 365 cus-
tomers with autism who received supported employment
services, for a total of 815 individuals, in the national Re-
habilitation Services Administration (RSA) 911 database
for 2001, the most recent national data file available at
the time of the study. The RSA (1995) reporting manual
for the case service report lists a category of autism (code
526) under mental and emotional conditions. This is the
sole listing for all individuals with disabilities under 
the pervasive developmental disorders (PDD) category in
the DSM−IV−TR (American Psychiatric Association,
2000).
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In the RSA 911 database for 2001, there was a total
of 1,323 individuals with autism. However, only cus-
tomers who had received services for competitive employ-
ment or supported employment were included in the
study. As a result, the 106 individuals who had received
services for extended employment (i.e., sheltered work-
shops) and the 7 individuals in other closure categories
(homemaker, 1; self-employed, 4; unpaid family worker,
2) were not included. In addition, 264 individuals had
been closed before a rehabilitation program had been ini-
tiated, and there were 131 missing cases. Table 1 includes
descriptive information on demographic characteristics
for the 450 customers with autism who received competi-
tive employment services and the 365 customers with
autism in supported employment.

Participants Receiving Competitive Employ-
ment Services. Participants with autism receiving
competitive employment services represented 55.2% of
the 815 individuals in the sample. Of these participants,
males represented 84.2%; 80.2% were White, 14.2%
African American, 2.9% Asian or Pacific Islander, and
2.7% Hispanic. The mean age was 25.3 years (range
17–64; SD = 7.69). Slightly more than 83% were 15 to 30
years old; 62.2% had 10 to 12 years of education, and
24.4% had been in special education. The great majority
of individuals, 98%, were categorized as having a severe
disability, while 45.3% had a secondary disability. Sec-
ondary disabilities were widely represented across 18 cat-
egories, with the five largest categories in descending
order: other specified disorders of the nervous system (41
individuals, 9.1%), mild mental retardation (36 individu-
als, 8%), neurotic disorders (28 individuals, 6.2%), mod-
erate MR (25 individuals, 5.5%), and mental/emotional
disorders (22 individuals, 4.9%). Primary source of sup-
port at application was measured across 10 categories in
the 911 database; however, the following four categories
accounted for 92.5% of the individuals: client income (33
individuals, 7.3%), family and friends (265 individuals,
58.8%), public assistance with federal funds (96 individu-
als, 21.3%), and Social Security Disability Income (23 in-
dividuals, 5.1%). Finally, 435 individuals, or 96.6%, had
never been married.

Participants in Supported Employment. Par-
ticipants with autism receiving supported employment
services represented 44.8% of the 815 individuals in the
sample. Males represented 87.9% of the sample; there
were 76.2% White, 15.1% African American, 4.7% Asian
or Pacific Islander, and 4.1% Hispanic individuals. The
mean age was 27.3 years (range 18–64; SD = 7.23). Slightly
more than 73.7% of participants were between the ages of
15 and 30 years; 61.4% had 10 to 12 years of education,
and 25.5% had been in special education. All individuals
who received supported employment were categorized as

having a severe disability, and 54.8% had a secondary dis-
ability. The five largest categories of secondary disabil-
ity were, in descending order: mild MR (56 individuals,
15.3%), other specified disorders of the nervous system
(31 individuals, 8.4%), moderate MR (30 individuals,
8.2%), mental/emotional disorders (26 individuals,
7.1%), and neurotic disorders (15 individuals, 4.1%). The
four largest categories of primary source of support at ap-
plication, accounting for 95.7% of individuals were client
income (25 individuals, 6.8%), family and friends (157 in-
dividuals, 42.8%), public assistance with federal funds
(135 individuals, 36.8%), and Social Security Disability
Income (34 individuals, 9.3%). Finally, 356, or 97.5%,
had never been married.

Variables and Data Analyses
The criterion variable for research questions 2 and 3 was
successful or unsuccessful closure. Successful and unsuc-
cessful closure was chosen, as pointed out in other studies
(e.g., Wheaton & Hertzfeld, 2002), as these two statuses
represent cases that have been found eligible for services
and for which an Individualized Plan for Employment
(IPE) had been written, agreed to by the customer or his
or her legal guardian, and implemented.

The predictor variables included customer demo-
graphic and case service variables. Customer demographic
variables are represented in Table 1 and included gender,
ethnicity, age (presented categorically in Table 1 but used
as a continuous variable in the analyses), years completed
in school, secondary disability (coded as either “yes” or
“no”) and primary source of support at application. Case
service variables are listed in Table 2.

Logistic regression was used, as there was a combina-
tion of continuous and categorical predictor variables
with a categorical criterion variable (Tabachnick & Fi-
dell, 1996). A forward logistic regression equation was run
for customer demographic variables and for case service
variables for research questions 2 and 3, for a total of four
regression equations. Forward stepwise entry was chosen,
because, as Tabachnick and Fidell (1996) point out, it
may be used as a hypothesis generating technique for sta-
tistically examining relationships among variables. Indi-
cator coding was used for all regression analyses, in which
the last category in the data file for a given variable was
represented in the contrast matrix as zero (SPSS, 2001).
For example, males were coded 1, females 0, and presence
of secondary disability was coded 1 for yes and 0 for no.
The default alpha of .05 was used. As seen below, p values
may be considered small enough to offset possible con-
cerns of Type 1 error.

Distributions of all predictor variables were exam-
ined prior to analysis. It has been suggested that, ideally,
distributions for dichotomous variables would be ap-
proximately 50/50; however, dichotomous variables with
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distributions of 80%–20% are appropriate for logistic re-
gression. Stevens (1996) has suggested that dichotomous
variables with distributions greater than this range (e.g.,
95%–5%) should not be considered for the analysis.
Distributions of case service variables for individuals re-
ceiving competitive employment were acceptable and in-
cluded in the analysis. However, for individuals in
supported employment, the case service variables of col-
lege training and business or vocational training were not
included as they were over the 95%–5% distribution.

The demographic of age was a continuous variable
for individuals in both competitive and supported em-
ployment. Distributions for age for individuals in compet-
itive and supported employment, while slightly positively
skewed, were reasonably normally distributed, with skew-
ness = 1.51 and kurtosis = 1.55 for individuals in compet-
itive employment and skewness = 1.26 and kurtosis = 1.18
for individuals in supported employment (Tabachnick &
Fidell, 1996). The demographic variables of marital status
and severity of disability were not included in the analy-

TABLE 1. Demographic Characteristics of Participants

Competitive employmenta Supported employmentb

Characteristic n % n %

Gender 
Male 379 84.2 321 87.9
Female 71 15.8 44 12.1

Ethnicity
African American 64 14.2 55 15.1
Asian or Pacific Islander 13 2.9 17 4.7
Hispanic 12 2.7 15 4.1
White 361 80.2 278 76.2

Age group
15–20 103 22.9 41 11.2
21–25 210 46.7 151 41.4
26–30 62 13.8 77 21.1
31–35 26 5.8 42 11.5
36–40 22 4.9 26 7.1
41–45 12 2.7 19 5.2
46–50 6 1.3 5 1.4
51–64 9 2.0 4 1.1

Years completed in school
None 3 .7 5 1.4
1–9 19 4.2 20 5.5
10–12 280 62.2 224 61.4
13–15 21 4.7 15 4.1
16–22 17 3.8 8 2.2
Special education 110 24.4 93 25.5

Secondary disability
No 246 54.7 165 45.2
Yes 204 45.3 200 54.8

Primary source of support 
Client income 33 7.3 25 6.8
Family & friends 264 58.7 155 42.5
Private relief agency 3 .7 0 0
Public assistance with federal funds 96 21.3 135 37.0
Public assistance without federal funds 5 1.1 0 0
Public institution, tax supported 2 .4 2 .5
Social Security Disability Insurance 23 5.1 34 9.3
Other public source 5 1.1 7 1.9
Annuity or nondisability insurance 2 .4 0 0
Other source of support 17 3.8 7 1.9

Note. N = 815.
an = 450. bn = 365.



sis, as the vast majority of individuals in both competitive
employment and supported employment had never been
married and were considered as having a severe disability.

In addition, Pearson and Kendall’s tau-b correlations
were run on predictor variables. Intercorrelations among
predictor variables ranged from .023 to .204, and it was
determined that these values were low enough to preclude
issues of multicolinearity. The statistical program SPSS
version 11 was used for all analyses.

RESULTS

For research question 1, customers with autism who re-
ceived services for competitive employment were statisti-
cally significantly different from customers with autism

who received supported employment services on success-
ful case closure rates, hours worked per week, earnings per
week, and average case service cost. The overall success-
ful closure rate for customers in competitive employment
was 263 out of 450, for 58.4%; for customers in supported
employment, the rate was 275 out of 365, for 75.3%,
which was statistically significant (χ2 = 25.64; p = .00).
Closure rates by ethnicity for customers in competitive
employment and supported employment are listed in
Table 3.

The average hours worked per week for customers in
competitive employment were 27.19 (SD = 11.36), and
the average hours worked per week for customers in sup-
ported employment were 22.21 (SD = 10.33), which was
statistically significant (t = 5.31; p = .00). The average
weekly earnings at closure for customers in competitive
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TABLE 2. Types of Services Provided

Competitive employmenta Supported employmentb

Services n % n %

Assessment no 108 24.0 84 23.0
yes 342 76.0 281 77.0

Restoration no 410 91.1 338 92.6
yes 40 8.9 27 7.4

College/university training no 417 92.7 360 98.6
yes 33 7.3 5 1.4

Business/vocational training no 417 92.7 356 97.5
yes 33 7.3 9 2.5

Adjustment training no 336 74.7 272 74.5
yes 114 25.3 93 25.5

On-the-job training no 402 89.3 303 83.0
yes 48 10.7 62 17.0

Miscellaneous training no 330 73.3 251 68.8
yes 120 26.7 114 31.2

Counseling, substantial no 115 25.6 101 27.7
yes 335 74.4 264 72.3

Job-finding services no 241 53.6 135 37.0
yes 209 46.4 230 63.0

Job placement no 285 63.3 148 40.5
yes 165 36.7 217 59.5

Transportation no 352 78.2 286 78.4
yes 98 21.8 79 21.6

Maintenance no 411 91.3 339 92.9
yes 39 8.7 26 7.1

Other services no 353 78.4 259 71.0
yes 97 21.6 106 29.0

Note. N = 815.
an = 450. bn = 365.
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employment were $205.31 (SD = $132.90), and the aver-
age weekly earnings at closure for customers in supported
employment were $138.35 (SD = $84.87), which was sta-
tistically significant (t = 6.99; p = .00).

The mean cost of services for customers successfully
closed in competitive employment was $3,341.14 (SD =
$5,744.); for customers in supported employment, it was
$6,882.46 (SD = $9,497), which was statistically signifi-
cant (t = 6.56; p = .00).

In regard to research question 2, for participants who
received competitive employment services, results of the

logistic regression for customer demographic variables and
case service variables are in Table 4. Of the six customer
demographic predictor variables entered into the equa-
tion, age (β = .038, SE = .015, Wald = 6.504, p = .011,
Exp(β) = 1.039); 10–12 years of education (β = .668, 
SE = .233, Wald = 8.194, p = .004, Exp(β) = 1.950) and
13–15 years of education (β = 1.543, SE = .593, Wald =
6.766, p = .009, Exp(β) = 4.678); and not having a sec-
ondary disability (β = .430, SE = .202, Wald = 4.547, p =
.033, Exp(β) = 1.537) were statistically significantly re-
lated to successful closure. Correct classification or hit

TABLE 3. Frequency and Percentage of Participant Ethnicity by Type of Closure

Unsuccessful closure Successful closure

Ethnicity n % n % Total

Competitive employment

Black 29 45.3 35 54.7 64
Asian or Pacific Islander 5 38.5 8 61.5 13
Hispanic 4 33.3 8 66.7 12
White 149 41.3 212 58.7 361
Total 187 41.6 263 58.4 450

Supported employment

Black 21 38.2 34 61.8 55
Asian or Pacific Islander 7 41.2 10 58.8 17
Hispanic 1 6.7 14 93.3 15
White 61 21.9 217 78.1 278
Total 90 275 365

TABLE 4. Summary of Forward Stepwise Logistic Regression for 
Competitive Employment

Predictors β SE Wald ρ Exp. β

Equation 1

Demographic variable
Age .038 .015 6.504 .011 1.039
Years of education 12.642 .027

None 1.182 1.244 .903 .342 3.260
1–9 .365 .512 .508 .476 1.440
10–12 .668 .233 8.194 .004 1.950
13–15 1.543 .593 6.766 .009 4.678
16–22 .952 .635 2.246 .134 2.591

Secondary disability .430 .202 4.547 .033 1.537
Constant −1.386 .432 10.301 .001 .250

Equation 2

Case service variables
Job-finding services 1.038 .261 15.873 .000 2.824
Job placement 1.349 .292 21.402 .000 3.852
Maintenance 1.101 .407 7.334 .007 3.008
Constant −.603 .143 17.815 .000 .547



rate for this model was 62.9% (see Table 5). For this
model, the Cox and Snell R2 was .064, and the Negel-
kerke R2 was .087. 

Of the 13 case service variables entered into the
equation, job finding (β = 1.038, SE = .261, Wald = 15.873,
p = .000, Exp(β) = 2.824), job placement (β = 1.349, 
SE = .292, Wald = 21.402, p = .000, Exp(β) = 3.852), and
maintenance (β = 1.101, SE = .407, Wald = 7.334, p =
.007, Exp(β) = 3.008) were statistically significant. The
hit rate, or correct classification, for this model was 72.9%
(see Table 5). For this model, the Cox and Snell R2 was
.199, and the Negelkerke R2 was .268.

It may be remembered that per the RSA (1995) case
reporting manual, an individual who received job place-
ment services by definition also received job finding ser-
vices, but not necessarily the reverse. Practically speaking,
for participants in competitive employment, an individ-
ual’s increased age , not having a secondary disability, and
having received job finding or job placement and mainte-
nance services were statistically significantly related to
successful closure.

For research question 3, results of each logistic re-
gression for customer demographic and case service vari-
ables are in Table 6. Of the six customer demographic
variables entered into the equation, only ethnicity was
statistically significant, with African American (β = −.787,
SE = .313, Wald = 5.417, p = .012, Exp(β) = .455) nega-
tively associated with successful closure. Correct classifi-
cation or hit rate for this model was 75.3% (see Table 5).
For this model the Cox and Snell R2 was .065 and the
Negelkerke R2 was .096.

Of the 11 case service variables entered into the
equation, job placement (β= 1.061, SE = .250, Wald =
18.007, p = .000, Exp(β) = 2.888) was the only variable
statistically significantly related to successful closure. The
hit rate or correct classification for this model was 75.3%
(see Table 5). For this model the Cox and Snell R2 was
.049 and the Negelkerke R2 was .073.

Practically speaking, for individuals in supported em-
ployment, being African American was statistically sig-
nificantly negatively related to successful closure, while
receiving job placement services was statistically signifi-
cantly related to successful closure.

DISCUSSION

Research Question 1

Results of the present study indicate that customers closed
in supported employment had a statistically significantly
higher overall successful closure rate (75.3%) than cus-
tomers closed in competitive employment (58.4%) for the
fiscal year of data analyzed. These rates compare with an
overall successful closure rate of 46.3% for individuals
with severe/profound MR in Moore et al. (2002b), a 63.9%
for individuals with mild/moderate MR in Moore (2001),
and a 39% success rate for individuals with MR, cerebral
palsy, and epilepsy in Gilmore et al. (2000). In addition,
Moore et al. (2003), when using two samples, reported
overall success rates of 71.9% and 73.6% for White cus-
tomers with mild MR in comparison with 60.4% and
57.2% for African American customers with mild MR.
However, the rates from Gilmore et al. (2000) are for
competitive employment closures only. 

A possible explanation for the higher closure rate for
individuals in supported employment is the comprehen-
sive nature of the provision of supported employment ser-
vices (Hanley-Maxwell et al., 2003; Smith et al. 1995).
Although all IPEs may be comprehensive in nature and
developed with the aim of job retention by the customer,
supported employment services may be more so, in that
the service has historically featured development and pro-
vision of ongoing supports as a key element of service
provision. This is in contrast to a historical focus on time-
limited services in state–federal VR (Bruyere & Brown,
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TABLE 5. Summary of Forward Stepwise Logistic Regression for Supported Employment

Predictors β SE Wald ρ Exp. β

Equation 1

Demographic variables
Ethnicity 10.768 .013

African American −.787 .313 6.321 .012 .455
Asian or Pacific Islander −.912 .514 3.155 .076 .402
Hispanic 1.370 1.045 1.718 .190 3.934

Constant 1.269 .145 76.680 .000 3.557

Equation 2
Case service variables

Job placement 1.061 .250 18.007 .000 2.888
Constant .554 .171 10.538 .001 1.741
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2003). As a result, although there are certainly customers
with autism who can hold a job independently, there are
many individuals with autism who cannot retain a job
without support from qualified staff, and it may be this
core feature of supported employment that contributed to
a higher success rate (Smith et al., 1995).

The higher successful closure rate in supported em-
ployment was offset by a statistically significantly higher
average case service cost, in comparison to the average
case service cost for successful closures in competitive em-
ployment. In addition, customers in competitive employ-
ment worked statistically significantly more hours per week
at higher earnings per week than customers closed in sup-
ported employment. This finding is similar to Gilmore 
et al. (2000), who also found that individuals with MR,
cerebral palsy, or epilepsy closed in competitive employ-
ment worked more hours per week and had higher
earnings per week than individuals closed in supported
employment. A possible explanation for customers in
competitive employment having higher earnings per week
than customers in supported employment is that the jobs
that are appropriate for individuals with autism in sup-
ported employment, who require the presence of a job
coach, may simply pay less than jobs in competitive em-
ployment for individuals who do not require a job coach.

Another speculative hypothesis as to why customers
in competitive employment had higher earnings per week
than customers in supported employment in the present
study may be a greater concern for individuals in sup-
ported employment with staying below substantial gainful
activity (SGA) levels and continuing to receive full Sup-
plemental Security Income (SSI) benefits, than for indi-
viduals in competitive employment. In this study, a larger
percentage of customers in supported employment re-
ceived public assistance than customers in competitive
employment, as reflected in Table 1. Although the aver-

age earnings per week for individuals in competitive em-
ployment were over the SGA level, these individuals
could still use impairment-related work expenses (IRWEs)
to lower their income below SGA levels. If customers in
competitive employment who earned over the SGA level
did not use IRWEs to lower their income and continue to
receive full SSI benefits, it may be possible that they
therefore had to rely on family and friends to a greater ex-
tent than customers in supported employment to make up
for the support they would have continued to receive from
full Social Security benefits.

Research Question 2
For customers with autism in competitive employment,
considering demographic variables only, the demographic
variables statistically significantly related to successful
closure were increased age, 10 to 12 and 13 to 15 years of
education, and not having a secondary disability. In the
present study, as age increased from 21 years up to 45
years, so did the percent of individuals closed successfully
within each age group. Greater age has been associated
with increased education, work experience, and life expe-
rience that may assist one with getting and keeping a job
(Ozonoff et al., 2003).

In comparison, Hayward and Schmidt-Davis (2003a)
reported increasing age as a demographic variable nega-
tively statistically significantly related to closure into
competitive employment. In the Hayward and Schmidt-
Davis report, percentages of participants closed success-
fully in competitive and noncompetitive employment
increased when age ranged from 22 to 49 years. However,
mean age for participants in the Hayward and Schmidt-
Davis report who were closed successfully in competitive
employment was 41.9 years, and for participants closed
successfully in noncompetitive employment, it was 50.0

TABLE 6. Summary of Classification of Prediction by Closure Type

Competitive employment Supported employment

Unsuccessful Successful % Unsuccessful Successful %
closure closure Correct closure closure Correct

Equation 1

Demographic 
Unsuccessful 62 125 33.2 0 90 .0
Successful 42 221 84.0 0 275 100.0
Overall 62.9 75.3

Equation 2
Case service 

Unsuccessful 132 55 70.6 0 90 .0
Successful 67 196 74.5 0 275 100.0
Overall 72.9 75.3



years. This is in comparison with a mean of 25.3 years for
customers with autism in competitive employment and a
mean of 27.3 years for customers with autism in supported
employment in the present study.

The finding of 10 to 12 and 13 to 15 years of educa-
tion as statistically related to successful closure could be a
result of individuals moving from school to adult services
and the linkages between the two assisting in getting and
keeping a job. Or it could be an artifact of the data in that
the overwhelming majority of individuals who received
competitive employment services had between 10 and 12
or between 13 and 15 years of education, outside of indi-
viduals in special education.

The lack of a secondary disability was also related to
successful closure. The successful closure rate for individ-
uals in competitive employment without a secondary dis-
ability was 63.8% (157 of 246 individuals), while the
successful closure rate for individuals with a secondary dis-
ability was 52% (106 individuals of 204). In comparison,
Moore et al. (2002a) did not find having a psychiatric sec-
ondary disability as being negatively related to successful
closure when examining competitive employment out-
comes for individuals with mild and moderate MR. In the
present study, a number of issues could have contributed
to this finding. For example, it is not clear whether cus-
tomers with autism were assessed as having the capability
of working without the support of a job coach; the combi-
nation of autism, presence of a secondary disability, and
the possible supports necessary for success on the job may
have contributed to the lower successful closure rate for
individuals in competitive employment. Customers with
autism may have received competitive employment ser-
vices due to the lack of availability of supported em-
ployment services, for while availability of supported
employment services has grown over the years, it is not a
service found in all communities across the country
(Wehman et al., 1999). This is speculative, as other issues
could have been present such as family concerns for the
individual’s functioning in the community or coworker
concerns related to an individual with autism.

When considering case service variables only, three
case service variables, job finding, job placement, and
maintenance, were statistically significantly related to suc-
cessful closure for customers in competitive employment.
Not surprisingly, these three had the highest successful
closure rates for the individuals who received them, with
job finding at 78.9% (165 of 209 individuals), job place-
ment at 84.2% (139 of 165 individuals), and maintenance
at 74.4% (29 of 39 individuals).

The case service variables of job development and
job placement were two of the case service variables re-
ported to be positively statistically significantly related to
successful closure in competitive employment by Hayward
and Schmidt-Davis (2003b). Moore (2001) has also found
job placement and maintenance to be linked with closure

success, as has Moore et al. (2002a; 2002b) for job place-
ment. Again, job placement is defined as being referred to
and hired by an employer; however, the employment still
needs to be successful, and it is heartening to find that
84.2% of the customers with autism who received this ser-
vice were closed successfully into competitive employ-
ment. Similarly, for individuals who received job finding
services, meaning they either interviewed with or were re-
ferred to an employer, the 78.9% success rate is also a most
positive sign. Job placement and job finding services have
historically been a cornerstone of VR services, and the
more recent focus on competitive employment for indi-
viduals with severe disabilities in VR service provision
would seem to indicate that customers with autism who
receive these services are functioning successfully on their
jobs to the extent that the file may be closed successfully
(Gilmore et al., 2000).

Research Question 3
When considering only demographic variables for cus-
tomers with autism who received supported employment
services, being African American was negatively statisti-
cally significantly related to successful closure. Hayward
and Schmidt-Davis (2003a), in examining customer
demographic variables and an overall successful employ-
ment outcome, found customers other than White sta-
tistically less likely to have a successful employment
outcome. Moore (2001) has found that African American
customers with mild or moderate MR were statistically
significantly less likely to be closed successfully than
White customers with mild or moderate MR; and, this
finding also held for African American customers with ei-
ther severe or profound MR in comparison to White cus-
tomers with either severe or profound MR (Moore et al.,
2002b). Moore et al. (2002a), however, did not find race
as a variable related to successful closure when examining
customers with either mild or moderate MR with or with-
out a secondary psychiatric disability.

Ozonoff et al. (2003) have suggested that, in com-
parison to the overall empirical research base on autism,
the research base on cultural or racial factors and autism
is quite small, as many autism-related studies do not in-
clude culture or race as variables, and therefore there is
little empirical data to provide a framework for discussion.
It has been suggested that, as the severity of disability in-
creases, so too should the importance of the level of reha-
bilitation counselors’ cultural sensitivity and competence
for successful VR outcomes (Moore et al., 2002b). This
seems a speculative, although not implausible, hypothesis
at this time. Currently, little is known about how culture
or race may influence family responses to a member with
autism, as well as developmental skill patterns of an indi-
vidual with autism and interactions with service profes-
sionals including rehabilitation counselors. In addition,
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when professionals provide services for individuals with
severe multiple disabilities, the magnitude of the disabil-
ity may overshadow culture or race variables, resulting in
a lack of appropriate attention to cultural and linguistic
factors in providing both evaluations and services.

Finally, when considering case service variables only,
job placement was the sole case service variable statisti-
cally related to successful closure for individuals in sup-
ported employment. Of the 217 individuals who received
job placement services, 181, or 83.4%, were closed suc-
cessfully. As noted previously, job placement has been
found to be statistically related to successful VR outcomes
in a number of other studies with people with mental re-
tardation (Moore et al., 2002a, 2002b). For the present
study, although the overall successful closure rate was
higher for customers closed into supported employment
than for customers closed into competitive employment,
the percentages for successful closures for individuals re-
ceiving job placement services were similar for individuals
in supported employment and in competitive employ-
ment (83.4% vs. 84.2%). However, a factor contributing
to the higher overall successful closure rate for individuals
in supported employment was the successful closure rate
for individuals who did not receive job placement ser-
vices, which was 63.5% (94 of 148) for individuals in sup-
ported employment in comparison to 43.5% (124 of 285)
for individuals in competitive employment.

Limitations
There are a number of limitations to this study that affect
internal and external validity. Nonprobability sampling
was used; therefore, it is not possible to estimate sampling
error, and validity of inferences to other populations is
limited (Pedhazur & Schmelkin, 1991; Shadish et al.,
2002). Also, the best use of logistic regression, as viewed
by some statisticians, is as a screening or hypothesis-
generating procedure and a statistic that can be sample
specific (Tabachnick & Fidell, 1996). As a result, even if
another sample of people with autism were analyzed (and
randomly sampled), it is possible that statistically signifi-
cant findings may vary. In addition, this study used one
fiscal year of data, and analyses of other fiscal years of data
may provide different findings. Also, the regression mod-
els for customers who received competitive and supported
employment services are underspecified for two reasons.
First, demographic and case service variables were exam-
ined separately for customers who received competitive
and supported employment services; therefore, possible
interactions of demographic and case service variables
were not examined. In addition, Bolton, Bellini, and
Brookings (2000) have demonstrated the importance of
simultaneous analyses of at least three data elements that
include customer demographic information, functional
limitations, and case services when examining customer

employment outcomes. The fact that this study included
two data elements consisting of customer demographic
and case service variables also contributed to underspeci-
fication of the regression models.

Implications for Practice and 
Future Research
It is possible that VR counselors may be providing services
to a growing number of customers with autism due to the
possible increase in prevalence of individuals with autism
(Graziano, 2002) and an increasing demand for VR ser-
vices that could push state VR agencies to implement an
order of selection process and therefore provide services to
customers based on significance of disability and number
of functional limitations (Council of State Administrators
of Vocational Rehabilitation, 2004). As a result, there are
potential implications for VR counselors.

The first is the determination of type and level of
support needs of customers with autism (Smith et al.,
1995). In the present study, a higher percentage of cus-
tomers with autism received supported employment
(44.8%) than has been reported for customers with severe
disabilities in general (4%; Disability Research Institute,
2003) and disabilities such as mental retardation (31.9%),
traumatic brain injury (12.8%), and mental illness
(10.7%; Hayward & Schmidt-Davis, 2003b). Customers
with autism may need varying levels of support across a
variety of domains including behavioral issues, commu-
nication and social skills, responses to change, and in-
structional strategies. A lack of support may result in
productivity problems, or social or behavioral issues, while
too much support may inhibit the individual’s growth in
the job. In addition, an individual with autism may be
participating in competitive or supported employment for
the first time, and the technology of their support on the
job may be continuing to evolve (Smith et al., 1995). De-
cisionmaking about levels of support for a customer with
autism requires collecting comprehensive information
from a variety of sources across several contexts, including
employment sites and the community in general. This
process often needs to be ongoing as an individual re-
sponds to the job and the environment. As mentioned
previously, the finding in the present study of secondary
disability being negatively related to successful closure
into competitive employment for customers with autism
may suggest that customers with autism in the present
study who also had a secondary disability had higher sup-
port needs than could be successfully met in competitive
employment. Again, this is speculative, as other issues
such as family concerns for the individual being in the
community or coworker concerns related to an individual
with a disability of autism could have affected successful
employment. Nonetheless, as many individuals with au-
tism may be working in the community for the first time,
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continued improvement in determining support needs for
customers with autism may be critical for employment
success (Smith et al., 1995).

For customers with autism in supported employment,
the finding that African American ethnicity was statisti-
cally significantly negatively related to a successful em-
ployment outcome may also have implications. As Moore
et al. (2003) have mentioned, a number of issues could
have contributed to this finding, including customer fac-
tors, VR program personnel’s lack of cultural knowledge
and sensitivity, and employment-sector factors including
discrimination toward an individual based on severe dis-
ability and race. Even though one or all of these issues
could have contributed to the above finding, a number of
authors have suggested the need for multicultural training
for rehabilitation counselors (Herbert & Cheatham, 1998;
Moore et al., 2003; Wheaton & Hertzfeld, 2002). In addi-
tion, given the lack of empirical research on cultural or
racial factors and autism (Ozonoff et al., 2003) and the
suggestion that as the severity of disability increases, so
too should the importance of the level of rehabilitation
counselors’ cultural sensitivity (Moore et al., 2002b), mul-
ticultural training may need to also address severity of dis-
ability while acknowledging that future research in the
area of autism needs to include culture and race as vari-
ables.

There are a number of implications for future re-
search. First, there is a need for additional studies exam-
ining outcomes for individuals with autism in general,
especially if the number of individuals with autism receiv-
ing VR services increases. Second, studies on employment
outcomes for people with severe disabilities may need to
examine similarities and differences of customers who re-
ceive competitive employment services separately from
those of customers receiving supported employment. This
information may highlight not only potential differences
in individuals receiving services but also service delivery
issues. Finally, with an increased focus by state–federal VR
agencies on both competitive employment for people
with disabilities and provision of services to people with
severe disabilities, research over multiple years of national
data to examine trends would be useful, not only for com-
parison of findings but also for documenting progress in
service provision to customers with autism, as well as to
customers with severe disabilities.
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