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Abstract. Objective: To examine the effect of demographic, work disincentives, and service variables on employment outcomes
of persons with spinal cord injury in state vocational rehabilitation agencies.
Design: An ex post facto design, using data mining as a statistical analysis strategy.
Setting: State vocational rehabilitation agencies.
Participants: 10,901 persons with spinal cord injury whose cases were closed either as employed (54%) or not employed (46%)
by state vocational rehabilitation agencies in the fiscal year 2001.
Interventions: Vocational rehabilitation services.
Main Outcome Measures: Measures of employment status, demographic characteristics, work disincentives, and provision of
vocational rehabilitation services were extracted from the Rehabilitation Services Administration Case Service Report database.
Results: The chi-squared automatic interaction detector (CHAID) data mining analysis revealed that job placement services, work
disincentives, and case expenditures as the most important predictors of employment outcomes. In addition, physical restoration,
substantial counseling, and assistive technology services all led to positive employment outcomes. Importantly, the CHAID
analysis segmented the sample into 45 mutually exclusive homogeneous end groups, with a wide range of employment outcomes.
The CHAID analysis indicated that demographic variables interacted with rehabilitation services to affect employment outcomes.
Conclusions: The results confirmed substantial counseling, assistive technology, and job placement and support services are
important to the return-to-work success of persons with SCI.
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1. Introduction

It is generally well documented in the rehabilita-
tion literature that the employment rate of people with
spinal cord injury (SCI) decreases drastically after their
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injuries [1–7]. For example, Chapin and Kewman [2]
reported in their study that while 59% of persons with
SCI served by the University of Michigan Model Spinal
Cord Injury Care Systems were employed before in-
jury, only 25% of the patients were employed at follow-
up after injury. Krause et al. [6] indicated that the
employment rate of people with SCI increases steadily
and peaks at 30% to 35% at about 10 to 15 years after
injury. Ferrin [5] also reported an employment rate of
about 30% for a community sample of Canadians with

1052-2263/08/$17.00 2008 – IOS Press and the authors. All rights reserved



2 I. Marini et al. / Vocational rehabilitation outcomes

SCI. The employment estimates reported by Krause et
al. [6] and Ferrin [5] for people with SCI are similar
to the employment rates of people with disabilities in
general, which is reported by Houtenville [8] as hov-
ering around 32%. Regardless of methodology, sam-
ple size or sampling issues, employment rate for peo-
ple with SCI is alarmingly low compared to the 81%
employment rate in the general population [8].

Because of the importance of work to the physiolog-
ical and psychological health and well-being of peo-
ple with disabilities, considerable research efforts have
been devoted to studying the employment problems of
persons with SCI. Specifically, several demographic
factors were found to affect employment outcomes of
people with SCI. Yasuda et al. [7] reported age at injury
onset as the most important return-to-work predictor.
Krause, Sternberg, Maides, and Lottes [9] indicated
that people who sustain their injuries before 18 have
higher employment success (69%) than people who
were injured after the age of 45 (9%). Injury severity
was found to be related to post-injury employment in
a Canadian Paraplegic Association study [10], of peo-
ple with T7 to T12 injury levels who had a higher em-
ployment rate (73%) than people whose injury is C5 to
C6 (46%). Conroy and McKenna [11] also reported a
higher employment rate for persons diagnosed as hav-
ing paraplegia than those with tetraplegia/quadriplegia.
Educational level and race are also factors that are relat-
ed to return to work [12–19]. Yasuda et al. [7] reported
that European Americans are more likely to become
employed than minorities. Krause [18] found that peo-
ple with SCI who have a college education have a high-
er rate of post-injury employment (70%) compared to
6% of those with less than a high school education.
He attributed employment success of highly educated
persons with SCI to their access to a wide range of
less physically demanding occupations. Importantly,
race has been found to interact with gender and edu-
cation to affect employment outcomes [7]. In terms of
services, workplace supports [20], assistive technology
services [21], and psychological adjustment counsel-
ing [4,6,18,22–26] were found to relate positively to
employment outcomes. Major barriers to employment
were identified to include functional limitations, per-
ceived poor health, endurance and stamina problems,
transportation problems, and lack of reliable attendant
care [27,28]. Fear of losing medical and wage bene-
fits and the related uncertainty of covered benefits in
a prospective new job are also deterrents for return to
work [11,29,30].

One problem of SCI employment research is the
paucity of research that examines the influence of all

key demographic, functional, economic, and environ-
mental variables in a single study. Another criticism
is the predominate use of a small sample of patients in
in-patient and outpatient rehabilitation settings and not
persons who live and work in the communities [27].
In conducting a 20-year longitudinal interview regard-
ing employment with 50 persons with SCI, Crewe [22]
reported that her participants cited unanimously the
positive impact state vocational rehabilitation agencies
had on their employment and educational success. Im-
portantly, state vocational rehabilitation agencies be-
cause they are designed to provide both medical and
vocational services for people with disabilities living
in the communities represent one of the few settings
that can afford rehabilitation researchers the opportu-
nity to study a full range of predictors discussed in the
SCI literature. State vocational rehabilitation agencies
are also required by the Rehabilitation Act to collect
detailed information about demographic characteristics
and information about provision of services via the US
Department of Education Rehabilitation Service Ad-
ministration (RSA) Case Service Report (also known
as the RSA-911 data). Over half a million clients are
served by the state vocational rehabilitation agencies
every year, making it possible to study a large number
of persons with SCI who are living in the community.

The purpose of this study is to examine the effect
of demographic variables, work disincentives, and re-
habilitation services on employment outcomes of per-
sons with SCI in state vocational rehabilitation agency
settings.

2. Method

2.1. Participants

Data for this study was extracted from the RSA-911
dataset. The sample consisted of all 10,901 persons
with SCI whose cases were closed by state vocation-
al rehabilitation agencies in the fiscal year (FY) 2001.
The most current dataset made available to rehabilita-
tion researchers by RSA. The sample included 7,119
men (65%) and 3,782 women (35%). Racial and ethnic
backgrounds were diverse; 69% were European Amer-
icans, 16% were African Americans, 13% were His-
panics/Latinos, 1% were Native Americans, and 1%
were Asian Americans. Nine hundred and ninety-one
of these VR clients had co-occurring psychiatric dis-
abilities (9%) and 283 (3%) had co-occurring alcohol
and other drug abuse problems. Mean age of partici-
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pants was 41.6 years (SD = 9.9). Forty percent were
married, 30.4% were widowed, divorced or separated,
and 29.9% were never married. Fifty percent complet-
ed high school, 21% had less than high school educa-
tion, and 29% had some college education. The av-
erage time between application to eligibility was 1.6
months (SD = 2.7) whereas the average time between
eligibility and case closure was 30.6 months (SD =
27.5). The average case expenditure was $5,000.

2.2. Measures

2.2.1. Outcome variable
The outcome variable used was competitive em-

ployment outcomes as defined by the US Department
of Education’s Rehabilitation Services Administration.
Successful employment outcomes included only con-
sumers who were employed in integrated competitive
employment settings. Unsuccessful outcome refers to
clients who were not working after completing their
planned rehabilitation program.

2.2.2. Predictor variables
Three sets of predictor variables were used for this

study: demographic variables, work disincentive vari-
ables, and rehabilitation service variables. Demograph-
ic variables include gender (male or female), race (Eu-
ropean American, African American, Hispanic/Latino,
Native American, or Asian American), age (16–34,
35–54, 55–64, 65+), education (special education, less
than high school, high school graduate, or at least some
college), and co-occurring disability (alcohol or oth-
er drug abuse, depression). Disincentive variables in-
clude government benefits (Supplemental Security In-
come [SSI], Social Security Disability Insurance [SS-
DI], or public assistance) and medical insurance not
through employment. Rehabilitation services variables
include:

– Assessment – Assessment involves diagnosis and
evaluation and can be medical, psychological, so-
cial or vocational in scope.

– Restoration (Physical and Mental) – This category
includes those medical and medically-related ser-
vices, which are necessary to correct or substan-
tially modify a physical or mental condition. Ex-
amples of restoration services are surgery, therapy,
treatment and hospitalization.

– College/University Training – Included is all
academic training on a level beyond secondary
schooling. Persons attending full- or part-time or

evening courses conducted by a university, col-
lege, junior college, or a college-level extension
school would be recorded as receiving this train-
ing.

– Business and Vocational Training – This is non-
collegiate post-secondary education. Included is
training in (a) a business/commercial school or
college and (b) a vocational/trade school. Train-
ing in the business/commercial school or college
would prepare the individual for work in areas
of office practice, typing, word processing, book-
keeping, accounting, data processing, etc. Train-
ing in the vocational/trade school would typically
prepare the person for occupations such as weld-
ing, woodworking, TV repair, electrical wiring,
auto and aviation mechanics, drafting, cosmetolo-
gy, barbering, etc.

– Adjustment Training – This is training which will
help the individual adjust to a particular situation
hindering his or her ability to work. Included
would be work conditioning, developing work tol-
erance, mobility training, remedial training, liter-
acy training, lip reading, Braille, etc.

– On-the-Job Training – This is training by a
prospective employer in which the individual usu-
ally works for wages while learning the skills of a
job.

– Miscellaneous Training – This category is provid-
ed to allow classification of types of training that
do not readily fit into the previous groupings. In-
cluded would be academic training on a secondary
education level or lower as well as specialized
schools for persons who are blind or deaf which
are academic in nature.

– Counseling and Guidance-Substantial – This
means that Counseling and Guidance services
were of overriding importance in the totality of
rehabilitation services delivered to the individual,
as determined by a large amount of time and effort
expended to provide such services.

– Job-Finding Services – A job-finding service is
provided when enough information has been im-
parted to permit the individual to arrange for a job
interview with a possible employer on his or her
own.

– Job Placement – A job placement service is ren-
dered when the individual is referred to and is hired
by an employer. This service may be provided
by the state vocational rehabilitation agency, the
state employment service, or any other job-finding
source such as a private employment agency.
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– Transportation– Transportation is any service pro-
vided or arranged for by the State agency to enable
the individual to arrive at appointments for assess-
ment, medical services, training, or any other re-
habilitation service, as well as to permit the indi-
vidual to get to work. Included would be the pro-
vision of vans, taxi cabs, private cars, etc., for the
person as well as payments made to these carriers.

– Maintenance – Included under this category are
services provided to cover the additional costs in-
curred by the individual while he or she is under-
going rehabilitation services.

– Other Services – This category allows classifi-
cation of rehabilitation services that cannot be
recorded elsewhere. Included are occupational
tools and equipment, initial stocks and licenses,
and services to family members for the benefit
of the individual. Medical care for acute condi-
tions arising during rehabilitation and constitut-
ing a hazard to the determination of rehabilitation
potential or to the achievement of the vocational
objective is also to be included in this category.

– Personal Assistance Services – Included under this
category are services such as reader service for a
visually impaired person, an interpreter for a hear-
ing impaired or deaf-blind person, or an attendant
for any disabled person.

– Rehabilitation Engineering – Rehabilitation engi-
neering is a collection of services entailing an orig-
inal design or concept intended to help the indi-
vidual maintain or enhance his or her ability to
function personally, socially, and/or vocationally.
The original design or concept encompasses not
only devices, equipment, and aids, but also mod-
ifications to the environment, work site, and in
transportation on behalf of the individual.

– Assistive Technology – These are services that di-
rectly assist an individual in the selection, acqui-
sition, or use of an assistive technology device.
These devices include any item, piece of equip-
ment, or product system, whether acquired com-
mercially off the shelf, modified, or customized,
that is used to increase, maintain, or improve func-
tional capabilities of individuals with disabilities.

2.3. Data analysis

A data mining technique, exhaustive chi-squared au-
tomatic interaction detector (CHAID), was used to an-
alyze the data in this study. Nong (2003) defines data
mining as an array of techniques that are used to ex-

tract hidden predictive information from large databas-
es. Specifically, data mining is concerned with induc-
tive model building by the ex post facto explanation of a
basic set of interrelated propositions. The explanation
forms a middle range theory that becomes the basis for
future hypothesis testing. Data mining has been used
extensively in business for evaluating credit, predict-
ing wages, and segmenting the marketplace [31,32].
Increasingly, data mining techniques are being used
to solve pattern recognition problems in large health-
care and rehabilitation databases with encouraging re-
sults [33–36]. The CHAID technique has been used
successfully with the RSA-911 dataset to study the in-
teraction among race, gender, and severity of disabil-
ity and their effect on clinical biases of rehabilitation
counselors [34].

In the current study, Exhaustive CHAID was used
to build classification trees. This technique uses a sys-
tematic algorithm to detect the strongest association
between predictors and the outcome variable (e.g., em-
ployment outcomes) through a comprehensive search
of the predictors and the levels of predictors from the
entire set that show the most differentiation on the out-
come variable. The degree of differentiation is depict-
ed sequentially in a decision tree format to show the
optimally split predictors. Thus, homogeneous groups
of vocational rehabilitation clients could be identified
based on their demographic characteristics and service
patterns in terms of their observed levels on the outcome
variable. The statistical software SPSS AnswerTree
2.0 was used to conduct the Exhaustive CHAID anal-
yses. The alpha level for all statistical tests was .01.
This study corrected for the number of statistical tests
within each predictor using the Bonferroni correction
feature of the AnswerTree software program.

3. Results

3.1. Descriptive statistics

Demographic characteristics and employment rates
of this sample of persons with SCI is presented in Ta-
ble 1.

For the overall sample, the employment success rate
was 54% and the unsuccessful rate was 46%. The em-
ployment rate of 54% for persons with SCI is lower
than the 60% rate for the entire sample of vocational
rehabilitation clients. Still, the success rate for em-
ployment of this sample of clients who received vo-
cational rehabilitation services was appreciably higher
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Table 1
Employment rates of VR clients by gender, race, marital status and education

Variable Employed Not Employed
Frequency (%) Frequency (%)

Gender
Male 3748 (52.6%) 3371 (47.4%)
Female 2086 (55.2%) 1696 (44.8%)

Race
European American 4090 (54.7%) 3391 (45.3%)
African American 842 (48.8%) 883 (51.2%)
Hispanic/Latino/a 777 (53.3%) 681 (46.7%)
Native American 68 (50.4%) 67 (49.6%)
Asian American or Pacific Islander 57 (55.9%) 45 (44.1%)

Marital Status
Never Married 1618 (50.8%) 1567 (49.2%)
Married 2540 (57.7%) 1863 (42.3%)
Widowed/Divorced/Separated 1676 (50.6%) 1637 (49.4%)

Education
Less than high school 1036 (45.6%) 1238 (54.4%)
High school graduate 2875 (53.0%) 2554 (47.0%)
At least some college 1923 (60.1%) 1275 (39.9%)

Co-occurring Disability – Alcohol and Other Drug Abuse
Yes 128 (45.2%) 155 (54.8%)
No 5706 (53.7%) 4912 (46.3%)

Co-occurring Disability – Psychiatric Disability
Yes 467 (47.1%) 524 (52.9%)
No 5367 (54.2%) 4543 (45.8%)

Work Disincentives
Yes 1074 (43.1%) 1416 (56.9%)
No 4760 (56.6%) 3651 (43.4%)

than the overall employment rate (32%) of people with
disabilities in the general population. In this study,
women had a slightly higher competitive employment
rate (55%) than men (53%); Asian Americans and
European Americans had higher competitive employ-
ment rates (56% and 55% respectively) than Hispan-
ic/Latino Americans (53%), Native Americans (50%),
and African Americans (49%). In terms of education,
clients attaining at least some college education had the
highest competitive employment rate (60%), as com-
pared to clients with at least a high school education
(53%) and those with less than a high school education
(46%). In terms of marital status, clients who are mar-
ried had a higher competitive employment rate (58%)
as compared to those who are never married (51%) or
those who are widowed, divorced, or separated (51%).
Importantly, clients with co-occurring psychiatric dis-
abilities had a lower employment rate (47%) than those
who do not (54%). Likewise, people with co-occurring
alcohol or other drug abuse problems also had a low-
er employment rate (45%) compared to those without
such problems (54%).

Table 2 presents descriptive information related
to vocational rehabilitation services and employment
rates.Chi-square statistics were also computed to de-

termine the effect of each of the 16 vocational rehabil-
itation services on employment outcomes.

Of these services, physical and mental restoration,
business and vocational training, on-the-job training,
miscellaneous training substantial counseling and guid-
ance, job finding, job placement, maintenance, oth-
er services, rehabilitation engineering, and assistance
technology services were all statistically significant.
Clients with work disincentives and those with co-
occurring psychiatric disabilities and substance abuse
problems also showed significantly poorer employment
outcomes. Case expenditure was related to outcomes,
with more money spent on clients who were success-
fully rehabilitated (M = $6,043) than clients who were
closed as unsuccessful (M = $3,800). Clients who
were successfully rehabilitated had a shorter time du-
ration between application and eligibility for service
(M = 1.4 months,SD = 2.2) than unsuccessfully re-
habilitated clients (M = 1.8 months,SD = 3.1). The
duration between eligibility to case closure was also
shorter for clients who had been successfully rehabili-
tated (M = 26.4 months,SD = 25.5) than unsuccess-
fully rehabilitated clients (M = 32.0 months,SD =
27.6).
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Table 2
Employment rate of VR clients by the various types of services

Types of VR Services Employed Not Employed χ2 (p)
Frequency (%) Frequency (%)

Assessment
Yes 4544 (53.6%) 3939 (46.4%) 0.04 (0.435)
No 1290 (53.3%) 1128 (46.7%)

Restoration
Yes 1762 (57.5%) 1304 (42.5%) 26.77 (0.000)∗
No 4072 (52.0%) 3763 (48.0%)

College/University Training
Yes 1045 (53.2%) 919 (46.8%) 0.09 (0.390)
No 4789 (53.6%) 4148 (46.4%)

Business and Vocational Training
Yes 1031 (60.8%) 664 (39.2%) 43.09 (0.000)∗
No 4803 (53.2%) 4403 (47.8%)

Adjustment Training
Yes 440 (56.3%) 342 (43.7%) 2.56 (0.059)
No 5394 (53.3%) 4725 (46.7%)

On-the-job Training
Yes 209 (76.3%) 65 (23.7%) 58.53 (0.000)∗
No 5625 (52.9%) 5002 (47.1%)

Miscellaneous Training
Yes 682 (57.8%) 498 (42.2%) 9.74 (0.001)∗
No 5152 (53.0%) 4569 (47.0%)

Counseling and Guidance – Substantial
Yes 4775 (54.7%) 3952 (45.3%) 25.21 (0.000)∗
No 1059 (48.7%) 1115 (51.3%)

Job-finding Services
Yes 2127 (68.0%) 1002 (32.0%) 368.80 (0.000)∗
No 3707 (47.7%) 4065 (52.3%)

Job Placement
Yes 1696 (73.6%) 609 (26.4%) 472.86 (0.000)∗
No 4138 (48.1%) 4458 (51.9%)

Transportation
Yes 1454 (53.8%) 1249 (46.2%) 0.11 (0.379)
No 4380 (53.4%) 3818 (46.6%)

Maintenance
Yes 818 (58.1%) 589 (41.9%) 13.86 (0.001)∗
No 5016 (52.8%) 4478 (47.2%)

Other Services
Yes 1224 (58.1%) 882 (41.9%) 22.22 (0.001)∗
No 4610 (52.4%) 4185 (47.6%)

Personal Assistance Services
Yes – Interpreter 2 (50.0%) 2 (50.0%) 0.02 (0.89)
Yes – Personal Attendant 71 (55.9%) 56 (44.1%)
Yes – Other 56 (52.3%) 51 (47.7%)
No 5705 (53.5%) 4958 (46.5%) 0.37 (0.95)

Rehabilitation Engineering
Yes 418 (60.0%) 279 (40.0%) 12.47 (0.000)∗
No 5416 (53.1%) 4788 (46.9%)

Assistive Technology
Yes 1246 (63.4%) 719 (36.6%) 94.28 (0.000)∗
No 4588 (51.3%) 4348 (48.7%)

∗p < 0.001.

3.2. Data mining results

Results from the Exhaustive CHAID analysis exam-
ining the predictors of race, gender, severity of disabil-
ity, age, education, government benefits, health insur-
ance, and services, and the criterion of employment

outcomes revealed a risk of false classification of 35%

and a risk of 36% for cross-classification. Notably, the

overall correct classification accuracy of 65% is a sig-

nificant improvement over the base rate of 54% (i.e.,

the employment rate of the sample). In general, the
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Fig. 1. CHAID diagram of the partial tree depicting outcome predictors for rehabilitation clients who received job placement services.

predictors were better at predicting vocational rehabil-
itation clients who were closed as competitively em-
ployed (75% accuracy) than for predicting those who
were closed as unemployed (55% accuracy). The de-
cision tree grew to 9 levels and segmented the sam-
ple to 45 homogeneous subgroups. In order to fit the
CHAID diagram to the page, the tree diagram is de-
picted in two figures: Fig. 1 shows the right split of
the decision tree depicting the competitive employment
rates of the sample of clients who were first segmented
by receiving job placement services; Fig. 2 shows the
left split of the decision tree depicting the competitive
employment rates of the sample of clients who did not
receive job placement services. Only three levels of
the trees were shown. The most significant predictor
of employment outcomes was job placement services.
The effect size (odds-ratio) for job placement services
was computed to be 3.00 and is considered a medium
effect. Clients who received job placement services
had a significantly higher competitive employment rate
(74%) than clients who did not receive job placement

services (48%). The second most important factor pre-
dicting employment outcomes for clients who received
job placement services was case expenditures. Case ex-
penditures were proportionally related to employment
outcomes. Clients with below average case expen-
ditures had the lowest employment outcomes (66%),
compared to those with average (76%) and those with
above average case expenditures (83%). The third most
important factor predicting employment outcomes for
clients who did not receive job placement services was
work disincentives. Clients who received general as-
sistance, Supplementary Security Income, and/or So-
cial Security Disability Insurance benefits had a signif-
icantly lower competitive employment rate (36%) than
clients without such work disincentives (52%). Work
disincentives, case expenditures, and education also oc-
curred repeatedly as important predictors of employ-
ment outcomes at subsequent levels of partitioning of
the sample into mutually exclusive homogeneous end
groups. In addition, physical and/or mental restora-
tion, substantial counseling, and assistive technology
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Fig. 2. CHAID diagram of the partial tree depicting outcome predictors for rehabilitation clients who did not receive job placement services.

services all led to positive employment outcomes for
selected end groups.

The gains chart presented in Table 3 shows the gain
scores (employment rates) and index scores of the 45
homogeneous end groups of each group relative to the
employment rate of the overall sample.

The following is a brief description of the top five ho-
mogeneous end groups with significantly higher com-
petitive employment rates than the overall average
(54%) of the entire sample.

Group No. 132. This group represents 382 persons
with SCI who had received job placement services and
above average case expenditures. They also had no
need for physical or mental restoration services. These
382 individuals represent 3.50% of the vocational reha-
bilitation clients in the overall sample, and the compet-
itive employment rate for these individuals was 87%.
Of these 382 clients, 331 found competitive employ-
ment after receiving services and they represent 5.67%

of all clients who were closed as successfully rehabil-
itated in the overall sample. An index score of the ra-
tio of these two percentages indicates the comparison
between the proportion of clients who were employed
in this group as compared to the proportion of clients
who were employed in the overall sample. For this
group, the index score was 162% (5.67/3.50) and re-
veals that the proportion of clients who found compet-
itive employment in this group is 62% better than the
competitive employment rate for the overall sample.

Group No. 182. This group represents 115 persons
with SCI who were African Americans, Native Amer-
icans or Asian Americans. This group did not have
work disincentives and received comprehensive assess-
ment, substantial counseling, and job placement ser-
vices. They also had average to below average case ex-
penditures. The competitive employment rate for this
group was 86% and the index score was 161% indicat-
ing that the proportion of clients who found competi-
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Table 3
Gains chart (node-by-node) statistics for the 45 end groups

Group No. of % of Total No. % of Success Gain (%) Index (%)
Subjects Sample Success Sample

132 382 3.50 331 5.67 86.65 161.91
182 115 1.05 99 1.70 86.09 160.86
177 274 2.51 231 3.96 84.31 157.53
148 306 2.81 257 4.41 83.98 156.93
188 100 0.92 80 1.37 80.00 149.48
133 261 2.39 202 3.46 77.39 144.61
181 291 2.67 220 3.77 75.60 141.26
172 155 1.42 114 1.95 73.55 137.43
179 98 0.90 72 1.23 73.47 137.28
149 204 1.87 149 2.55 73.04 136.48
178 136 1.25 97 1.66 71.32 133.27
171 57 0.52 39 0.67 68.42 127.85
186 518 4.75 335 5.74 64.67 120.84
190 347 3.18 222 3.81 63.98 119.54
183 136 1.25 87 1.49 63.97 119.53
159 513 4.71 325 5.57 63.35 118.38
161 127 1.17 80 1.37 62.99 117.70
131 102 0.94 61 1.05 59.80 111.75
146 105 0.96 61 1.05 58.10 108.55
195 88 0.81 50 0.86 56.82 106.17
189 555 5.09 305 5.23 54.95 102.68
158 493 4.52 270 4.63 54.77 102.33
129 240 2.20 128 2.19 53.33 99.65
169 66 0.61 35 0.60 53.03 99.09
157 179 1.64 94 1.61 52.51 98.12
151 170 1.56 87 1.49 51.17 95.62
164 649 5.95 325 5.57 50.08 93.57
187 83 0.76 41 0.70 49.40 92.30
176 315 2.89 155 2.66 49.21 91.94
170 255 2.34 124 2.13 48.63 90.86
174 86 0.79 41 0.70 47.67 89.08
180 65 0.60 29 0.50 44.62 83.37
152 910 8.35 372 6.38 40.88 76.38
141 51 0.47 20 0.34 39.22 73.28
156 303 2.78 118 2.02 38.94 72.77
165 158 1.45 58 0.99 36.71 68.59
162 89 0.82 31 0.53 34.83 65.08
144 193 1.77 63 1.08 32.64 60.99
196 53 0.49 16 0.27 30.19 56.41
142 329 3.02 96 1.65 29.18 54.52
191 806 7.39 220 3.77 27.30 51.00
194 74 0.68 18 0.31 24.32 45.45
163 306 2.81 57 0.98 18.63 34.81
192 77 0.71 10 0.17 12.99 24.27
143 81 0.74 9 0.15 11.11 20.76

tive employment in this group is 61% better than the
competitive employment rate for the overall sample.

Group No. 177. This group represents 274 college-
educated individuals with SCI who were either single
or married but not divorced, separated or widowed.
These individuals had no disincentives for work. They
had above average case expenditures. However, no
job placement service was provided for individuals in
this group. The competitive employment rate for this
group was 84% and the index score was 158%, indicat-
ing that the proportion of clients who found competi-

tive employment in this group is 58% better than the
competitive employment rate for the overall sample.

Group No. 148. This group represents 306 individu-
als with SCI. The most important service they received
was job placement service and they had no transporta-
tion service needs or adjustment training needs. The
competitive employment rate for this group was 84%
and the index score was 157%, indicating that the pro-
portion of clients who found competitive employment
in this group is 57% better than the competitive em-
ployment rate for the overall sample.
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Group No. 188. This group represents 100 Hispan-
ic/Latino and Asian Americans with SCI who are be-
tween 35 to 54 years old with an educational back-
ground of a high school or less than high school educa-
tion. These individuals were married at the time of ser-
vices and they had no work disincentives. The compet-
itive employment rate for this group was 80% and the
index score was 149%, indicating that the proportion
of clients who found competitive employment in this
group is 49% better than the competitive employment
rate for the overall sample.

The following is a brief description of the five ho-
mogeneous end groups, which have significantly low-
er than average competitive employment rates as com-
pared to the overall sample.

Group No. 143. This group represents 81 persons
with SCI. They had work disincentives and received no
job placement services. They received the major ser-
vice of university training. However, the case cost ex-
pended for these individuals were only at the low aver-
age range (between $347 to $1,612) for spinal cord in-
jury clients. The competitive employment rate for this
group was 11% and the index score was 21% indicating
that the proportion of clients who found competitive
employment in this group is 21% of the competitive
employment rate for the overall sample.

Group No. 192. This group represents 77 persons
with SCI with co-occurring psychiatric disorders with
no work disincentives. These individuals had a high
school or less than high school education. They re-
ceived no job placement services. Additionally, they
were not provided with vocational training, physical
or mental restoration, or vocational training services.
Case expenditures for people in this group were at the
bottom quartile (less than $347). The competitive em-
ployment rate for this group was 13% and the index
score was 24%, indicating that the proportion of clients
who found competitive employment in this group is
24% of the competitive employment rate for the overall
sample.

Group No. 163. This group represents 306 clients
with SCI. These individuals were never married or cur-
rently divorced, separated, or widowed. They were re-
ceiving government benefits (i.e., work disincentives)
at the time of services. They did not receive job place-
ment services. The case expenditures for this group
at the bottom quartile (less than $347) were low. The
competitive employment rate for this group was 19%
and the index score was 35%, indicating that the pro-
portion of clients who found competitive employment
in this group is 35% of the competitive employment
rate for the overall sample.

Group No. 194. This group represents 74 individuals
with SCI who had either received high school education
or dropped out of high school. They were divorced,
separated, or widowed at the time of services. These
individuals had no disincentives to work. They did
not receive job placement services and were provided
only physical restoration services. The competitive
employment rate for this group was 24% and the index
score was 45% indicating that the proportion of clients
who found competitive employment in this group is
45% of the competitive employment rate for the overall
sample.

Group No. 191. This group represents 806 persons
with SCI who had a high school or less than high school
education. They received no job placement services.
Additionally, they were not provided with vocational
training, physical or mental restoration, or vocational
training services. Case expenditures for people in this
group were at the bottom quartile (less than $347). The
competitive employment rate for this group was 27%
and the index score was 51%, indicating that the pro-
portion of clients who found competitive employment
in this group is 51% of the competitive employment
rate for the overall sample.

4. Discussion

The data mining approach provides detailed informa-
tion and insight about interactions among demograph-
ic variables, service patterns, and competitive employ-
ment rates through the segmentation of a sample into
mutually exclusive subgroups. In this study, the results
of the CHAID analysis revealed that vocational rehabil-
itation clients with SCI who had the highest probability
of successful employment were individuals who had
no work disincentives, received job placement services,
and had above average case expenditures. In addition,
this group did not need significant physical or mental
restoration services, suggesting that their disability and
overall health status was stable.

An important finding from this analysis was the cen-
tral role of job placement services in predicting em-
ployment. This finding is consistent with the rehabili-
tation literature that shows that job placement services
have a strong relationship to employment outcomes.
For example, Bolton, Bellini, and Brookings [37] sam-
pled over 4,000 vocational rehabilitation clients and
found that job placement services were the single most
important predictor of competitive employment, with
service variables in general contributing substantially
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to the prediction of competitive employment (26% of
the variance), personal history accounting for approx-
imately 5% of the variance, and functional limitations
not adding significantly to variance. However, it is in-
teresting to note that job placement service was also
significantly underutilized (only 21% of the clients re-
ceived this service). Another important finding from
this study is the adverse effect of work disincentives on
employment. Recent legislative efforts have occurred
to decrease these disincentives. Prior to the Ticket to
Work and Work Incentives Improvement (TWWIIA)
Act of 1999, it was not an uncommon scenario to have
individuals lose assistance resources (e.g., medical as-
sistance) by going to work. However, recent legisla-
tive initiatives have modified the disincentive effects of
Social Security benefits, SSI/SSDI recipients are now
permitted to work for longer periods of time with less
reduction of financial and medical benefits [38]. It
is imperative to educate both the counselors and their
clients about the importance of benefits counseling in
vocational rehabilitation.

The CHAID analysis demonstrated that interaction
between race, gender, and other predictor variables that
influence employment outcomes can be better under-
stood by examining homogeneous “end groups” in the
decision tree. The notion of finding a homogeneous
group of clients within a heterogeneous population in
order to match the needs of a specific group with in-
tensive services is consistent with the current focus on
rehabilitation research.

The findings of this study also lend support to the cur-
rent employment literature related to persons with SCI.
For example, race and ethnicity were found to differ-
entially affect employment outcomes, with European
Americans enjoying a higher employment success. Ed-
ucation was important to employment outcomes, with
people with a college education more successful in ob-
taining employment. Transportation was found to be
an important factor in vocational services. People with
no transportation problems have a higher chance for
employment success than people with transportation
barriers. Thus providing transportation services helps
enhance return-to-work success. Substantial counsel-
ing has been found to be an important support ser-
vice, especially for individuals with co-occurring men-
tal health problems. Assistive technology services also
led to positive employment outcomes.

4.1. Limitations

All data used in this study was from the RSA-911
dataset generated from information recorded by coun-

selors at various stages in the case service process. In
RSA-911 data, the information on type of disability is
entered before an eligibility decision is made, and the
wage and occupation data are entered when the case
is closed. Thus, it is possible that, if counselors do
not consult the case file to verify which services were
delivered and relied solely on memory, data could be
incorrect. In addition, data input errors may be entered
by the counselors accidentally. To overcome these po-
tential errors, the Rehabilitation Services Administra-
tion developed 18 cross-checks to reduce the potential
for error. We have used these 18 cross-checks to check
the quality of the data and selected only cases that met
the cross-check criteria. Finally, because this study
used archival data and employs an ex post facto design,
causality cannot be inferred.

4.2. Clinical practice implications

Several vocational rehabilitation clinical practice
guidelines materialize from the results of this study.
First, is the importance of considering job placement
services in return-to-work efforts. This analysis indi-
cated job placement to be the most significant indi-
cator in successful employment; however, the service
was also significantly underutilized with this popula-
tion. While it may be argued that a majority of per-
sons with SCI would not require or desire a “selective
placement” counselor approach [39], something more
than a “person-centered placement approach” would
appear to be warranted. For example, rehabilitation
counselors could (a) collaborate with the client in de-
veloping relevant job leads, (b) obtain job descriptions
to note any essential functions of the job which the
client may require accommodations, (c) prepare clients
for the interview with information regarding essential
functions and accommodations, ADA relevant legis-
lation, and mock interviews for responding to specif-
ic questions about functional strengths, (d) assessing
clients for assistive technology needs (e.g., the Drag-
on Naturally Speaking speech recognition and synthe-
sis software program, electric door openers/locks, and
ergonomic desk/cabinet drawers), (e) work environ-
ment barriers, and (f) discussing disability specific fac-
tors including skin care and endurance issues, main-
taining bowel/bladder needs at work, transportation,
eating/drinking, and requesting assistance to complete
nonessential job tasks. Regardless of client education,
many educated persons with SCI can be unprepared to
deal with these more subtle issues.
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Second, in the political reality of diminishing vo-
cational rehabilitation dollars, these findings support a
more careful assessment of clients for extensive case
expenditures as it relates to the probability of success-
ful outcomes. Specifically (but not exclusively), clients
who do not have financial disincentives (e.g., collect-
ing SSI/SSDI), are better educated, have no transporta-
tion problems, and have no need for physical or men-
tal restoration tend to have higher employment rates.
Conversely, African-American and Latino men as well
as Native Americans with lower education are at high-
risk for poor vocational outcomes. Chan et al. [40]
stress the importance of maximizing client probability
for success by prescribing intensive, adequate services
to high-risk groups and for counselors to be aware of
their own inherent bias toward underserved groups in
order to provide them with the relevant services needed.

Finally, it would appear that for persons with SCI,
education level and available transportation are consis-
tently supported here and elsewhere in the literature.
In considering client age and assessing education level
and academic abilities, it appears that when further ed-
ucation is a viable alternative for the client, this factor
alone increases the likelihood of success. This finding
might also correlate with case expenditures. Education
appears to be money well spent when client variables
fall into place (e.g., youngerage, academically capable,
high motivation, physically feasible, and viable career
option). Transportation is also a significant factor,mak-
ing it feasible to not only travel to work, but to school as
well. Funding transportation needs of clients with SCI
can take the form of either vehicle modifications for the
individual or allocating monies for public accessible
transportation. Beyond these cornerstone variables for
successful outcomes, the most significant vocational
rehabilitation service found here was job placement. Its
underutilization must be reconsidered by counselors by
focusing on how to help clients without undermining
their dignity in the process.
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