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ABBREVIATIONS

RSA-911 Rehabilitation Service Adminis-

tration Case Service Report

SSDI Social security disability insur-

ance

SSI Supplemental security income

AIM The aim of this study was to examine the relationship between vocational rehabilitation

services provided and work outcomes among people with cerebral palsy (CP), taking in to

account demographic characteristics.

METHOD From the US Department of Education Rehabilitation Service Administration Case

Service Report (RSA-911) database, data from 3162 individuals with CP (1820 males [57.6%]

and 1342 females [42.4% age range 16–54y) whose cases were closed in 2009, were used in

this study. A total of 1567 cases (49.6%) were closed with clients being categorized as

‘successful employment’ and 1595 cases (50.4%) were closed with clients being classified as

unemployed.

RESULTS Multivariate logistic regression was used to examine the relationship between

services provided and work outcomes with regard to demographic characteristics. Males

aged between 26 and 54 years old with higher education attainment were more likely to be

employed. Individuals receiving disability benefits were less likely to be employed. After

controlling for the effect of demographic and work disincentive variables, five vocational

rehabilitation services significantly predicted employment outcomes (p<0.05), including (1)

on-the-job training; (2) job placement assistance; (3) on-the-job support; (4) maintenance

services; and (5) rehabilitation technology.

INTERPRETATION Medical and health professionals need to be aware of vocational

rehabilitation agencies as a resource for providing medical, psychological, educational, and

vocational interventions for adults with CP to help them maximize their employability, to

address their much needed work adjustment skills, to establish independent living, and to

eventually reach their full potential in participation in society.

Cerebral palsy (CP) is considered the most common child-
hood disability. According to Best,1 international studies
show an incidence of over 2.0 per 1000 live births. CP
describes a group of permanent conditions that affects the
development of movement and posture and causes life-long
limitations in activity. These motor limitations result from
non-progressive disturbances that have occurred in the
developing fetal or infant brain. Speech and language dis-
orders, sensory deficits, intellectual disabilities, behavioural
problems, and seizures are impairments that can be associ-
ated with CP.2

Economic independence and social integration are basic
rights that are important to people with CP. In a study
conducted by Liptak,3 adults with CP listed work and an
independent economic life as two of the most important
life domains related to their health and well-being. Steven-

son et al.4 reported that young people with CP who were
in school ranked getting a job as a top priority. However,
for decades, adults with CP have continued to experience
significantly lower rates in attaining and maintaining
employment in comparison with their peers without
disabilities.5–7 Furthermore, in the United States rates of
employment for persons with CP have been cited to be
considerably lower than employment rates of people living
with other disabilities.8

Studies suggest that educational achievement, vocational
training/education, work disincentives, and socialization
skills are important factors influencing employment
outcomes of persons with CP. For example, in a study
conducted in Denmark9 comparing the educational
achievement and employment status among participants
with CP and a typical comparison group, participants with
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CP were more likely to complete only primary and lower
secondary school and less likely to attend college com-
pared with the comparison group. Also, only 29% of the
participants with CP were gainfully employed compared
with 82% of the comparison group. Similarly, researchers
in Israel examined the educational outcomes of 75 young
people with CP10 and found that 29% achieved complete
matriculation and 23% were competitively employed.
Studies also suggest that persons with CP have limited
vocational education and training opportunities during
primary, secondary, and tertiary schools. For example,
Sillanpaa et al.11 surveyed 86 individuals with CP between
the ages of 15 and 27 years and found that 70% of the
respondents had not received any type of formal vocational
education or training. Work disincentives associated with
US government programmes such as Social Security and
Medicaid have also been cited as barriers to economic
independence among persons with CP in the United
States.7 For example, Murphy et al.12 found that of the
53% of adults with CP who were competitively employed,
22% earned an income high enough that advancement at
work would cause financial loss through termination of
disability benefits. Finally, studies suggest that individuals
with CP experience increased social isolation (e.g.
Michelsen et al.;9 Murphy et al.12) and decreased psycho-
social well-being13 as a result of unsatisfying employment
outcomes.

Although these studies point to possible factors contrib-
uting to low rates of employment among persons with
CP, there is a dearth of research investigating factors asso-
ciated with employment among adults with CP. Further,
there are no studies investigating the impact of vocational
rehabilitation services on employment outcomes among
adults with CP. As such, the primary aim of this paper is
to investigate the association between vocational rehabili-
tation services and employment outcomes among adults
with CP using the US Department of Education’s Reha-
bilitation Service Administration Case Service Report
(RSA-911) database. The primary purpose of the state-
federal vocational rehabilitation programme in the United
States is to assist individuals with disabilities to obtain
employment, consistent with the individual’s current phys-
ical and/or psychological strengths and limitations. State
vocational rehabilitation agencies have focused on facilitat-
ing employment and career development among people
with various types of health conditions and disabilities
since the 1920s,14 therefore research in this area can better
inform our understanding of what services are most bene-
ficial in improving employment outcomes among persons
with CP.

METHOD
Participants
Data for this study were extracted from the RSA-911
database. The RSA-911 data contain detailed information
about demographics, disability, types of intervention
services, and employment outcomes for all clients receiving

state vocational rehabilitation services in the United States,
and are renewed annually by state-federal vocational
rehabilitation service agencies. In the fiscal year 2009, data
from the RSA-911 were used for analyses because it was
the most current dataset available at the time of study.
Ethics approval was obtained from the social and behavio-
ural science institutional review board of the University of
Wisconsin–Madison.

The state-federal vocational rehabilitation programme is
the oldest and most successful public programme in the Uni-
ted States, supporting the employment and independence of
individuals with disabilities. In order to be eligible for ser-
vices, an applicant for vocational rehabilitation services must
meet the criteria presented in USC §102(a) (1) of the Reha-
bilitation Act of 1973: (1) an individual has a physical or
intellectual disability that constitutes or results in a substan-
tial impediment to employment; (2) an individual can benefit
from the provision of vocational rehabilitation services to
improve employment outcome; and (3) an individual
requires vocational rehabilitation services to prepare for,
enter into, engage in, or retain gainful employment.15

Only individuals who had been determined to be eligible
for vocational rehabilitation services with an individualized
plan for employment were included in this study. The indi-
vidualized plan for employment delineated the rehabilita-
tion goals and services needed to achieve these goals and
must be jointly developed by the counsellor and the client
with CP. The sample consisted of all 3162 individuals with
CP aged between 16 and 54 years old whose cases were
closed in the fiscal year 2009. Of these, 291 participants
(9.2%) were diagnosed with an intellectual disability and
109 (3.4%) had co-occurring epilepsy. About 54% of the
participants reported receiving cash benefits (e.g. supple-
mental security income [SSI], social security disability insur-
ance [SSDI], and temporary assistance for needy families)
and 60% reported receiving medical insurance (e.g. Medi-
care/Medicaid) from the government. Table I summarizes
the demographic characteristics of the study sample.

Variables
Outcome variables
Competitive employment was used as the outcome vari-
able. According to the Rehabilitation Services Administra-
tion,15 competitive employment is defined as working full
time or part time in an integrated competitive setting, in
self-employment or in a state-managed business enterprise
programme with an income compensated at or above the
minimum wage. Unsuccessful outcome is defined as being
unable to find employment after receiving vocational
rehabilitation service interventions.

What this paper adds
• This study provides a review of the current literature relevant to employ-

ment and living with CP.

• Five vocational rehabilitation services were found as predictors of employ-
ment outcomes among people with CP.

• The importance of vocational rehabilitation services to maximize the employ-
ability for people with CP is addressed.
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Predictor variables
Three sets of predictor variables were used for the analysis,
including demographic variables, work disincentive
variables, and rehabilitation service variables. Demographic
variables included sex, age (16–20y, 21–25y, or 26–54y),
ethnic group (European-American, African-American,
Hispanic-American, Asian-American, or Native-American),
co-occurring disabilities (intellectual disability or epilepsy),
and education level at client case application (special edu-
cation, less than high school education, high school gradu-
ate, post-secondary education, or at least bachelor degree).
Based on the regulation of the Rehabilitation Services
Administration,15 special education refers to an individual
if who (1) is currently a special education student; (2)
received special education and earned a certificate of
completion or a high school diploma; or (3) received spe-
cial education but did not receive a certificate or diploma.
Intellectual disability is defined as impairments involving
learning, thinking, processing information, and concentra-
tion. In addition, work disincentive variables include cash
benefits and medical insurance. Cash benefits refer to cash
payments made by federal, state, and/or local government
for the reason of an individual’s disability, mostly including
SSI, SSDI, and temporary assistance for needy families.
Medical insurance includes Medicaid and Medicare.

Rehabilitation service variables included assessment,
diagnostics and treatment of impairments, vocational
rehabilitation counselling and guidance, college or univer-
sity training, occupational/vocational training, on-the-job

training, basic academic remedial or literacy training,
job readiness training, augmentative skills training, mis-
cellaneous training, job search assistance, job placement
assistance, on-the-job support, transportation services,
maintenance, and rehabilitation technology. A description
of each vocational rehabilitation service is presented in
Table II and the frequency of usage of vocational rehabili-
tation services by the study participants is presented in
Table III.

Statistical analysis
Multivariate logistic regression analysis was used to exam-
ine determinants of employability for adults with CP
receiving vocational rehabilitation services. In the first
analysis, the effect of demographic and work disincentive
variables on employment outcomes was computed. In the
second analysis, the effect of demographic covariates and
vocational rehabilitation services on employment outcomes
was identified. The odds ratios (ORs) were presented with
a 95% confidence interval (CI). Data analysis was com-
puted using the Statistical Package for the Social Sciences
version 19.0 (SPSS Statistics, IBM Corporation, NY,
USA).

RESULTS
Vocational rehabilitation services and employment
outcomes
In the fiscal year 2009, the cases of 3162 clients with CP
aged between 16 and 54 years were closed. The mean time
between eligibility and case closure was 41.16 months (SD
36.21). The mean number of service types was 4.52 (SD
1.60) and the median case expenditure US$3031 (range
0–480544). Of the 3162 clients with CP, the cases of
1567 clients (49.6%) were closed as successful employment
and the cases of 1595 clients (50.4%) were closed as unem-
ployed. The successful group received significantly more

Table I: Characteristics of the study sample (n=3162)

Variable
Males,
n (%)

Females,
n (%)

Total,
n (%)

Age (y)
16–20 763 (41.9) 532 (39.6) 1295 (41.0)
21–25 290 (15.9) 228 (17.0) 518 (16.4)
26–54 767 (42.1) 582 (43.4) 1349 (42.7)

Race
European-American 1376 (75.6) 983 (73.2) 2359 (74.6)
African-American 238 (13.1) 210 (15.6) 448 (14.2)
Hispanic-American 135 (7.4) 95 (7.1) 230 (7.3)
Asian-American 49 (2.7) 36 (2.7) 85 (2.7)
Native-American 22 (1.2) 18 (1.3) 40 (1.3)

Education level at application
Special education 263 (14.5) 169 (12.6) 432 (13.7)
Less than high school 543 (29.8) 383 (28.5) 926 (29.3)
High school 584 (32.1) 402 (30.0) 986 (31.2)
Post-secondary/associate 271 (14.9) 268 (20.0) 539 (8.8)
Bachelor degree or higher 159 (8.7) 120 (8.9) 279 (8.8)

Intellectual disability
Yes 164 (9.0) 127 (9.5) 291 (9.2)
No 1656 (91.0) 1215 (90.5) 2871 (90.8)

Epilepsy
Yes 62 (3.4) 47 (3.5) 109 (3.4)
No 1758 (96.6) 1295 (96.5) 3053 (96.6)

Medical insurance at application
Yes 954 (52.4) 760 (56.6) 1714 (54.2)
No 866 (47.6) 582 (43.4) 1448 (45.8)

Cash benefits at application
Yes 1066 (58.6) 831 (61.9) 1897 (60.0)
No 754 (41.4) 511 (38.1) 1265 (40.0)

Table II: Frequency of usage of vocational rehabilitation services
(n=3162)

Vocational
rehabilitation service

Males,
n (%)

Females,
n (%) Total, n (%)

Assessment 1271 (69.8) 952 (70.9) 2223 (70.3)
Diagnostics and
treatment

540 (29.7) 403 (30.0) 943 (29.8)

Counselling and guidance 1211 (66.5) 873 (65.1) 2084 (65.9)
College or university training 368 (20.0) 332 (24.7) 700 (22.1)
Occupational or

vocational training
158 (8.7) 122 (9.1) 280 (8.9)

On-the-job training 93 (5.1) 52 (3.9) 145 (4.6)
Remedial training 26 (1.4) 23 (1.7) 49 (1.5)
Job readiness training 283 (15.5) 203 (15.1) 486 (15.4)
Augmentative skills training 60 (3.3) 36 (2.7) 96 (3.0)
Miscellaneous training 259 (14.2) 193 (14.4) 452 (14.3)
Job search assistance 580 (31.9) 375 (27.9) 955 (30.2)
Job placement assistance 773 (42.5) 516 (38.5) 1289 (40.8)
On-the-job support 472 (25.9) 295 (22.0) 767 (24.3)
Transportation services 522 (28.7) 451 (33.6) 973 (30.8)
Maintenance 267 (14.7) 202 (15.1) 469 (14.8)
Rehabilitation technology 364 (20.0) 287 (21.4) 651 (20.6)
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service types (mean 4.88, SD 1.71) than the unsuccessful
group (mean 4.15, SD 1.41) (t[3160]=�13.11, p<0.001).
The median case expenditure for the successful group
(US$4764) was significantly higher than the unsuccessful
group (US$1800; Mann–Whitney U=898 456; p<0.001).
However, there was no significant difference with regard
to service time between the employed (mean 37.19mo, SD
34.73mo) and unemployed applicants (mean 45.05mo, SD
37.22mo).

Predictors of employment
To identify the important determinants of employment for
clients with CP, hierarchical logistic regression was com-

puted with demographic characteristics, work disincentives,
and rehabilitation service types as predictor variables and
employment outcome as the dependent variable. In the first
analysis, we were interested in examining demographic and
work disincentive variables as predictors of employment
outcome. Demographic variables include sex (with female
as the reference category), age at application (with the 26–
54y group as the reference category), ethnic group (with
European-American as the reference category), education
level (with bachelor degree or higher as the reference cate-
gory), and co-occurring intellectual disability and epilepsy
(both with ‘No’ as the reference category). Work disincen-
tives include cash and medical benefits (both with ‘No’ as

Table III: Description of services provided by state vocational rehabilitation agencies

Type of service Description

Assessment Services provided and activities performed to determine an individual’s eligibility for vocational rehabilitation
services, to assign an individual to a priority category of a state vocational rehabilitation agency that operates
under an order of selection, and/or to determine the nature and scope of vocational rehabilitation services to
be included in the individual plan for employment; included in this category are trial work experiences and
extended evaluation

Diagnosis and treatment
of impairments

Surgery, prosthetics and orthotics, nursing services, dentistry, occupational therapy, physical therapy, speech
therapy, and drugs and supplies; this category includes diagnosis and treatment of mental and emotional
disorders

Vocational rehabilitation
counselling and
guidance

Discrete therapeutic counselling and guidance services necessary for an individual to achieve an employment
outcome, including personal adjustment counselling; counselling that addresses medical, family, or social
issues; vocational counselling; and any other form of counselling and guidance necessary for an individual
with a disability to achieve an employment outcome. This service is distinct from the general counselling and
guidance relationship that exists between the counsellor and the individual during the entire rehabilitation
process

College or university
training

Full- or part-time academic training above the high-school level that leads to a degree (associate,
baccalaureate, graduate, or professional), a certificate, or other recognized educational credential; such
training may be provided by a 4-year college or university, community college, junior college, or technical
college course

Occupational/vocational
training

Occupational, vocational, or job-skill training provided by a community college and/or a business,
vocational/trade, or technical school to prepare students for gainful employment in a recognized occupation;
this training does not lead to an academic degree or certification

On-the-job training Training in specific job skills by a prospective employer; generally the individual is paid during this training
and will remain in the same or a similar job upon successful completion; this category also includes
apprenticeship training programmes conducted or sponsored by an employer, a group of employers, or a
joint apprenticeship committee representing both employers and a union

Basic academic remedial
or literacy training

Literacy training or training provided to remediate basic academic skills needed to function on the job in the
competitive labour market

Job readiness training Training to prepare an individual for the world of work (e.g. appropriate work behaviours, methods for getting
to work on time, appropriate dress and grooming, methods for increasing productivity)

Disability-related
augmentative skills
training

Service includes, but is not limited to, orientation and mobility, rehabilitation teaching, training in the use of
low-vision aids, Braille, speech reading, sign language, and cognitive training/retraining

Miscellaneous training Any training not recorded in one of the other categories listed, including general educational development
(GED) or high-school training leading to a diploma

Job search assistance Job-search activities that support and assist a consumer in searching for an appropriate job; may include help
in preparing resumes, identifying appropriate job opportunities, and developing interview skills, and may
include making contacts with companies on behalf of the consumer

Job placement assistance A referral to a specific job resulting in an interview, whether or not the individual obtained the job
On-the-job support Support services provided to an individual who has been placed in employment in order to stabilize the

placement and enhance job retention; such services include job coaching, follow-up and follow-along, and job
retention services

Transportation services Travel and related expenses necessary to enable an applicant or eligible individual to participate in a
vocational rehabilitation service; includes adequate training in the use of public transportation vehicles and
systems

Maintenance Monetary support provided for those expenses such as food, shelter, and clothing that are excess of the
normal expenses of the individual, and that are necessitated by the individual’s participation in an
assessment for determining eligibility and vocational rehabilitation services

Rehabilitation technology The systematic application of technologies, engineering methodologies, or scientific principles to meet the
needs of, and address the barriers confronted by, individuals with disabilities in areas that include education,
rehabilitation, employment, transportation, independent living, and recreation; includes rehabilitation
engineering services, assistive technology devices, and assistive technology services

Information in this table was extracted from the RSA-911 code book (www.ed.gov/policy/speced/guid/rsa).
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the reference category). The omnibus test for the model
was found to be statistically significant (v2 [15, n=3162]
=158.11, p<0.001). The Nagelkerke R2 was computed to be
0.07. The results showed sex, age, education level, and cash
benefits to be significant predictors (p<0.05). Males were
more likely (OR=1.33; 95% CI 1.15–1.54) than females to
be employed. Clients in the 16-to-20 year group were less
likely (OR=0.68; 95% CI 0.56–0.83) to find employment
than those in the 26-to-54 year group. In addition, the
results indicated that, in comparison with participants with
a college education, those without a college education had
significantly less chance of finding employment. The OR
for cash benefits was computed to be 0.65 (95% CI 0.54–
0.77), indicating a 35% reduction in the odds of clients
receiving cash benefits to be employed than those without
cash benefits. The result of the logistic regression analysis
is presented in Table IV.

In the second analysis, we were interested in demo-
graphic covariates and types of vocational rehabilitation
services as predictors of employment outcomes. Based on
the first analysis, a dummy variable was created for educa-
tion, with lower than bachelor degree as the reference cate-
gory. The ethnic group categories were split into the
European-, Asian-, and Hispanic-American group and the
African-American and Native-American group. In addition,
based on the purposeful selection criteria, only six voca-
tional rehabilitation services (diagnostic and treatment of
impairments, on-the-job training, job placement assistance,
on-the-job support, maintenance services, and rehabilita-
tion technology services) were entered into the model as
predictors. Overall, the omnibus test for the model was
found to be statistically significant (v2 [13, n=3162]
=538.87, p<0.001). The Nagelkerke R2 was computed to be
0.21, indicating a relatively robust effect size. The results
showed that, after controlling for the effect of demo-
graphic and work disincentive variables, five vocational

rehabilitation services significantly predicted employment
outcomes (p<0.05), with ORs greater than those who were
not receiving that service. These were (1) on-the-job train-
ing (OR=1.53, 95% CI 1.04–2.25); (2) job placement
assistance (OR=2.80; 95% CI 2.39–3.28); (3) on-the-job
support (OR=2.33; 95% CI 1.93–2.80); (4) maintenance
(OR=1.51; 95% CI 1.21–1.87); and (5) rehabilitation tech-
nology (OR=1.80; 95% CI 1.48–2.18). Additionally, sex,
age, education level, and cash benefits remained significant
predictors in this model. The results of the hierarchical
logistic regression analysis are presented in Table V.

DISCUSSION
This study found that specific demographic, work disincen-
tive, and types of service variables were predictors of
employment among individuals with CP who received
vocational rehabilitation services. Specifically, adult males
aged 26 to 54 years with a college education at application
were more likely to obtain employment than those in other
groups. Applicants who did not receive any disability-
related benefits at application were more likely to obtain
employment after receiving vocational rehabilitation
services. Notably, receipt of disability benefits may be
related to functional severity, and therefore could possibly
be a proxy for severity, which could more directly be
linked to unemployment. However, this area needs to be
investigated further.

With respect to vocational rehabilitation services, the
results also showed that, after controlling for the effect of
demographic variables and disability-related benefits, the
following were related to increased odds of employment:
(1) on-the-job training; (2) job placement assistance to help
individuals with CP find jobs; (3) on-the-job support to
provide job coaching and job retention services to stabilize
the placement; (4) support services such as maintenance
services for basic living; and (5) rehabilitation assistive

Table IV: Demographic predictors of employment outcomes

B SE df p Exp (B) 95% CI

Sex (with female as the reference category) 0.29 0.07 1 <0.001 1.33 1.15–1.54
Age at application (with 26–54y as the reference category) 2 <0.001

16–20y –0.38 0.10 1 <0.001 0.68 0.56–0.83
21–25y –0.15 0.11 1 0.171 0.86 0.70–1.07

Race (with European-American as the reference category) 4 0.356
African-American –0.21 0.11 1 0.053 0.81 0.66–1.00
Native-American –0.18 0.33 1 0.580 0.83 0.43–1.59
Asian –0.08 0.23 1 0.724 0.92 0.59–1.44
Hispanic 0.05 0.14 1 0.712 1.05 0.80–1.39

Education level (with bachelor degree or higher as the reference category) 4 <0.001
Special education –1.05 0.18 1 <0.001 0.35 0.25–0.50
Less than high school –0.97 0.17 1 <0.001 0.38 0.27–0.53
High-school graduate –0.99 0.16 1 <0.001 0.37 0.27–0.50
Some college –0.91 0.16 1 <0.001 0.40 0.29–0.56

Medical insurance (with ‘No’ as the reference category) –0.11 0.07 1 0.126 0.90 0.79–1.03
Cash benefits (with ‘No’ as the reference category) –0.43 0.09 1 <0.001 0.65 0.54–0.77
Intellectual disability (with ‘No’ as the reference category) 0.17 0.13 1 0.191 1.18 0.92–1.53
Epilepsy (with ‘No’ as the reference category) 0.10 0.20 1 0.612 1.11 0.75–1.64
Constant 1.18 0.15 1 <0.001 3.25

B, logistic regression coefficient; CI, confidence interval; df, degrees of freedom; Exp (B), odds ratio; SE, standard error.
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technology for job accommodation and independent living.
We also found that the successfully employed group
received more services and had higher case expenditures
than the unemployed group. In addition, the employed
group spent less time in vocational rehabilitation services.

Several findings of this study call for further discussion.
First, males with CP receiving vocational rehabilitation
services were more likely to experience positive employ-
ment outcomes than woman. This finding is consistent
with other studies which have suggested that males with
disabilities are more likely to become employed and be
competitive in the labour market than females with disabil-
ities.16–18 Randolph and Andresen19 note that a greater
proportion of females are unemployed in society in gen-
eral, as are a greater proportion of persons with disabilities,
resulting in dual discrimination for females with disabili-
ties. Females with disabilities often experience multiple dis-
criminations such as attitudinal barriers and sex bias, which
may exacerbate environmental constraints such as inacces-
sibility.7 The issue of sex disparity in employment rates for
persons with disabilities needs further research in order to
identify factors that facilitate employment for females with
disabilities.

In this study, age at application was identified as an
important factor influencing employment outcomes. Indi-
viduals in the 26-to-54 year group were more likely to be
employed than those aged 16 to 20 years old and 21 to 25
years old. This result concurs with the study of Bottos
et al.,20 who reported that, owing to the prolonged needs
for education and vocational training, a reduced employ-
ment rate for young adults with CP was generally found.
In addition, education level at application played a critical
role in gaining employment. The results indicated that
individuals with a college education had a higher chance of
becoming employed after receiving vocational rehabilita-
tion services than those without a college education. This
finding is consistent with previous research, suggesting that
individuals with disabilities with at least a college educa-
tion experienced better employment outcomes than indi-

viduals with less education.21,22 In a sample of adults with
CP aged 27 to 74 years, Murphy et al.12 found that the
most significant factor in achieving employment was edu-
cation beyond high school.

Unfortunately, persons with disabilities have significantly
lower rates of attending college. Recent data show that one
in five people with disabilities aged 18 to 34 years do not
finish high school, and of those who have earned a high-
school degree, only 19% earn a college degree or higher.23

For persons with CP, acquiring an education may be diffi-
cult because of the physical limitations associated with
managing simultaneous courses. In addition, students with
CP may have learning difficulties and communication
problems, which can present additional challenges to the
education process. Indeed, having both a physical and a
cognitive disability creates educational barriers that can
impact employment. Therefore, it is important to develop
transition programmes in high schools and have vocational
rehabilitation counsellors participate in individualized edu-
cation programme meetings for students with CP. Collab-
oration between educators and vocational rehabilitation
counsellors will assist young adults with CP in their early
career development and job preparation, which may lead
to more successful transition from school to work. Indeed,
a successful transition programme is likely to allow young
adults with CP to find a job that matches their interests
and skill level, and thus increase successful employment
opportunities.

The results also revealed the adverse effects of cash ben-
efits on employment, with cash benefits (such as SSI and
SSDI) in this study reducing the odds of employment.
According to Shrey et al.,24 fewer than one per cent of
SSDI beneficiaries stopped receiving SSDI when provided
with vocational rehabilitation services. Legislative efforts
such as the Ticket to Work and Work Incentive Improve-
ment Act of 1999, which provide social security beneficia-
ries incentives and supports, are needed to prepare for,
attach to, or advance in work.25 At present, SSI and/or
SSDI recipients are now permitted to work for longer

Table V: Demographic and vocational rehabilitation predictors of employment outcomes

B SE df p Exp (B) 95% CI

Sex (with female as the reference category) 0.24 0.08 1 0.002 1.27 1.09–1.48
Age at application (with 26–54y as the reference category) 2 <0.001

16–20y –0.39 0.09 1 <0.001 0.68 0.56–0.81
21–25y –0.15 –0.12 1 0.200 0.86 0.69–1.08

Race (with European-, Asian-, and Hispanic- American as the reference category) 0.13 0.11 1 0.225 1.14 0.92–1.42
Education level (with lower than bachelor degree as the reference category) 1.01 0.16 1 <0.001 2.74 2.02–3.71
Medical insurance (with ‘No’ as the reference category) –0.12 0.07 1 0.105 0.89 0.77–1.03
Cash benefits (with ‘No’ as the reference category) –0.61 0.10 1 <0.001 0.55 0.45–0.66
Diagnostics and treatment (with ‘No’ as the reference category) 0.16 0.09 1 0.058 1.18 1.00–1.39
On-the-job training (with ‘No’ as the reference category) 0.43 0.20 1 0.031 1.53 1.04–2.25
Job placement assistance (with ‘No’ as the reference category) 1.03 0.08 1 <0.001 2.80 2.39–3.28
On-the-job support (with ‘No’ as the reference category) 0.84 0.10 1 <0.001 2.33 1.93–2.80
Maintenance (with ‘No’ as the reference category) 0.41 0.11 1 <0.001 1.51 1.21–1.87
Rehabilitation technology (with ‘No’ as the reference category) 0.59 0.10 1 <0.001 1.80 1.48–2.18
Constant –0.65 0.15 1 <0.001 0.52

B, logistic regression coefficient; CI, confidence interval; df, degrees of freedom; Exp (B), odds ratio; SE, standard error.
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periods of time with less reduction of financial and medical
benefits.26 Despite these legislative efforts, people with dis-
abilities are not well informed about disability benefits and
associated legislations; thus, they are often afraid of losing
benefits owing to changes in their income and work sta-
tus.7 This lack of information, coupled with the fear-driven
motivation to participate in these programmes, keeps peo-
ple with disabilities in a cycle of poverty and unemploy-
ment. Indeed, persons with CP who are receiving SSI and/
or SSDI benefits are at higher risk of unemployment, of
not living independently, and of obtaining an additional
disability.27 Rehabilitation professionals need to assist
persons with CP and their family members with access to
benefits counselling and financial planning services offered
by the Social Security Administration and state vocational
rehabilitation agencies.

Among the many vocational rehabilitation services inves-
tigated in this study, on-the-job training, job placement
assistance, on-the-job support, maintenance, and rehabilita-
tion technology all played a central role in the employment
success of people with CP. With regards to job placement
assistance, our finding is consistent with the rehabilitation
literature that shows that job placement services have a
strong positive relationship with employment outcomes for
persons with disabilities.28 Our finding that on-the-job
training is a predictor of employment is also consistent
with the literature. On-the-job support includes work and
social skill development tailored specifically to the context,
workplace accommodations, and employee education and
consumer advocacy. Addressing work and social skills is
particularly important for developing the skills necessary to
maintain employment. Wadsworth and Harper29 noted
that for people with and without disabilities, social skills
are a critical factor in maintaining employment, and those
who have both the necessary work and social skills are
more likely to be hired and experience longevity and career
advancement. In addition, identifying and facilitating the
necessary accommodations (e.g. the use of augmentative
communication devices) needed to reduce the impact of
functional limitations on the job is critical for persons with
CP. Employers often need education around how to accom-
modate an employee with CP. In addition, disability educa-
tion and advocacy on behalf of the employee with CP by the
vocational rehabilitation counsellor reduces the chances of
poor performance, disability harassment, and unfair treat-
ment in the workplace. The finding that maintenance ser-
vices are important to successful employment outcomes is
important to consider. Specifically, maintenance services
(e.g. food, clothing, and shelter) and other services (e.g.
emergency healthcare) were related to the employment out-
comes in individuals with CP. It appears that providing per-
sons with CP who have significant basic-service needs
during rehabilitation might have allowed them to better
engage in their vocational rehabilitation programme and
further help them to achieve better employment outcomes.

Rehabilitation technology is an important service for
people with sensory, communicative, and physical

disabilities, particularly with respect to being successful at
work. For example, rehabilitation technology services such
as a wheelchair, personal assistant, or augmentative
communication devices are especially important to increas-
ing the chances of being successful at work for persons
with CP. In the study by McNaughton et al.,16 participants
with CP identified rehabilitation technology as an impor-
tant support for obtaining and maintaining employment.
Participants reported that augmentative and alternative
communication systems were of particular importance at
work, as many people with CP have significant speech
impediments. Augmentative and alternative communication
systems allow for persons with speech impediments to
communicate better with employers and co-workers by
improving the quality of speech production (i.e. pacing,
pitch, intonation, and emphasis). Nonetheless, there is a
dearth of research in this area; further investigation into
the rehabilitation technology needs of persons with CP is
needed.

Finally, we found that clients in the employed group
received more services than clients in the unemployed
group; it is possible that counsellors were more willing to
spend money and provide services to clients who they
thought had a higher chance of being successfully
employed, reflecting a selection bias of the counsellors.

Limitations
This study used archival data extracted from the RSA-911
database. A notable problem with using the RSA-911 data-
base can be subjective recall bias. Rehabilitation counsel-
lors handle and enter case service information at various
stages in the rehabilitation process. For example, the infor-
mation regarding 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 possi-
ble that counsellors may rely on recall without consulting
the case file to verify which services were delivered. As a
result, data on services could be influenced by recall bias.
In addition, as with any administrative database, there may
be possible input errors. Although the Rehabilitation
Services Administration has developed 18 cross-checks to
reduce the potential for such errors, an unknown number
of errors may still exist. Moreover, the limited data in the
RSA-911 database do not allow us to identify specific
disability and service information related to CP, such as
severity, types of CP, physical function, and types of assis-
tive technology/accommodation services. Therefore, we are
limited in our ability to study specific factors associated
with employment. Finally, because this study used archival
data and employs a cross-sectional design, causality cannot
be inferred.

CONCLUSION
In summary, work is a central element of human life
and well-being.30 Work is the way in which individuals
define themselves in society and a means of participating
in society. However, disability often affects work rela-
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tionships, employability, and work performance. About
50% of persons with CP were successfully employed
after receiving state vocational rehabilitation services
compared with the 69% employment rate of people
without disabilities. Rehabilitation professionals need to
partner with allied health providers more effectively in
the medical and educational arena during critical transi-
tion periods for persons with CP. Currently there is a
gap between the medical and educational systems that
serve persons with CP and the vocational rehabilitation
service system, resulting in barriers towards receiving
employment services and reaching optimal participation
in the community.31 Effective transition planning offers a
natural structure for building important relationships
between individuals with CP, their families, medical pro-
fessionals, special educators, and vocational rehabilitation
counsellors.32 The vocational rehabilitation counsellor is
a professional who ‘assists persons with disabilities in
adapting to the environment, assists environments in
accommodating the needs of the individual, and works
toward full participation of persons with disabilities in all
aspects of society, especially work’.33 Therefore, medical
and health professionals and special educators need to
invite vocational rehabilitation counsellors into treatment
planning so that they can assist the person with CP to
maximize their employability, to address their much

needed work adjustment skills, to establish independent
living, and to eventually reach their full participation in
society.

In addition, it is important for rehabilitation researchers
to conduct research that continues to identify factors that
contribute to successful employment for persons with CP,
and examine factors that prevent, for example, the 30.3%
of the unemployed persons with CP in this study, from
obtaining and maintaining employment. Finally, it is
important to acknowledge that not all individuals with CP
are interested in gaining employment; considering each
person with CP individually with respect to the appropri-
ateness of this outcome in his or her rehabilitation plan is
critical.
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