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Abstract—Effects of co-occurring disorders on work outcomes
were explored among individuals with severe mental illness who
were participating in a multisite randomized study of supported
employment. At seven sites, 1,273 people were randomly
assigned to an experimental supported employment program or a
control condition and followed for 2 years. Multivariate regres-
sion analysis examined work outcomes including earnings, hours
worked, and competitive employment, as well as whether psychi-
atric disability was disclosed to coworkers and supervisors. Indi-
viduals with any comorbidity had lower earnings and were less
likely to work competitively. Those with physical comorbidities
had lower earnings, worked fewer hours, and were less likely to
work competitively. Disclosure was more likely among those
with both cognitive and physical comorbidities, as well as those
with learning disabilities. Competitive employment was less
likely among those with intellectual disability, visual impair-
ment, and human immunodeficiency virus/acquired immuno-
deficiency syndrome. The experimental condition was positively
related to all outcomes except disclosure. The results suggest that,
with some exceptions, comorbidities affect employment out-
comes, requiring tailored services and supports to promote voca-
tional success.
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INTRODUCTION

Considerable research evidence points to low rates of
labor force participation among individuals with psychiat-
ric disabilities. Analysis of data from a national household
survey revealed that more than three-quarters (77%) of the
general working-age population are employed in a given
year, while less than one-fifth (17%) of those with severe
mental health conditions are working [1]. Supported
employment, an evidence-based practice (EBP) for enhanc-
ing employment outcomes among people with severe
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mental illness, is available [2-3]. However, many out-
patients have co-occurring physical illnesses, chronic
medical conditions, and disabilities that also impair
vocational performance and may affect their ability to
benefit from supported employment services. This article
explores associations between supported employment and
work outcomes as influenced by co-occurring disorders.

A growing body of literature indicates the high preva-
lence of medical disorders among people with severe
mental illness, including cardiovascular disease, tubercu-
losis, and diseases of the lungs, kidneys, and digestive
tract [4-5]. Dixon et al. surveyed 719 people with schizo-
phrenia and found that the majority reported at least one
medical problem, most often high blood pressure, poor
vision, or dental problems [6]. Dickey et al. reviewed
11,185 adult Medicaid beneficiaries treated for severe
mental illness and found that 56 percent had one and
26 percent had more than one of the following: diabetes,
hypertension, heart disease, asthma, gastrointestinal dis-
orders, infections of the skin and subcutaneous tissue,
malignant neoplasms, and acute respiratory disorders [7].
Similarly, Jones et al. analyzed Medicaid claims data for
147 individuals with severe mental illness and found that
74 percent had one diagnosis of chronic health problems,
while 50 percent had two or more diagnoses [8]. Sokal et
al. studied 200 psychiatric outpatients with schizophrenia
and affective disorders and found that they had signifi-
cantly elevated odds of diabetes, lung diseases, and liver
problems compared with matched subsets of individuals
from the general population [9]. All of these medical
conditions may be related to impaired physical and
social role functioning and lowered rates of labor force
participation.

Substance use is perhaps the most frequently identified
co-occurring disorder among psychiatric outpatients. In
2002, out of 17.5 million adults (aged 18 and older) with
serious mental illness, 4 million, or 23 percent, were also
dependent on or abused alcohol or illicit drugs [10]. Among
all U.S. adults aged 18 or older, 12.2 percent (4 million)
had both serious mental illness and a substance use disorder
[10]. However, findings are also inconsistent regarding the
relationship of substance use to employment outcomes in
this population [11-12]. While some studies suggest that
substance use has deleterious effects on employment out-
comes [13-15], others have found that clients with this
comorbidity do as well as or better in vocational programs
than those without comorbidity [16-19].

Attention deficit hyperactivity disorder (ADHD),
which commonly co-occurs with other psychiatric disor-
ders, is associated with unemployment and other work role
impairments [20]. Traumatic brain injury (TBI) is also
often accompanied by mood and other psychiatric disor-
ders, and this co-occurrence has been associated with poor
vocational outcomes [21]. Individuals living with human
immunodeficiency virus/acquired immunodeficiency syn-
drome (HIV/AIDS) experience high unemployment [22]
and encounter a number of challenges to workforce reentry,
including a need for vocational training, substance abuse
treatment, and help with co-occurring psychiatric disorders
[23]. Individuals with co-occurring intellectual disability
and mental illness encounter significant barriers to compet-
itive employment that can be effectively addressed with
supported employment [24]. In a review of major studies of
individuals with psychiatric disabilities, McGurk and
Mueser conclude that cognitive impairments are associated
with poorer vocational functioning [25]. Finally, in addition
to affecting employment status and work outcomes, co-
occurring disorders may increase the chances that an indi-
vidual’s health and level of impairment are scrutinized by
others, leading to a greater likelihood of disclosure of
psychiatric status [26—27]. Disclosure may elicit both
positive and negative reactions from employers and
coworkers [28-31].

This study tested three hypotheses. First, we hypothe-
sized that individuals with mental illness and co-
occurring conditions would have lower earnings, work
fewer hours, and be less likely to work competitively in a
controlled study of supported employment. Second, we
hypothesized that those receiving experimental supported
employment services would fare better on these out-
comes than controls, despite co-occurring medical condi-
tions and impairments. And third, we hypothesized that
those with co-occurring conditions would be more likely
to disclose their psychiatric disability to coworkers and
supervisors than those without comorbidities.

METHODS

Multisite Study Background

The Employment Intervention Demonstration Program
(EIDP) began in 1995 with the selection of eight study sites
in Maryland, Connecticut, South Carolina, Pennsylvania,
Arizona, Massachusetts, Maine, and Texas [32]. A coordi-
nating center at the Department of Psychiatry, University of
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Ilinois at Chicago, led the effort in collaboration with the
Human Services Research Institute in Cambridge, Massa-
chusetts. Under a cooperative agreement, the coordinating
center led the development of a common protocol and stan-
dardized data collection techniques, monitored data quality,
assembled multisite databases, and conducted statistical
analyses as planned by the principal investigators, con-
sumer researchers, and Federal personnel. All sites and the
coordinating center received approval of human subjects
protection and confidentiality safeguards required for
recruitment, written informed consent, and data manage-
ment, as determined by their respective organizations’ insti-
tutional review boards.

Study Participants

The eligibility criteria for study participation were
diagnosis, duration, and disability requirements for severe
and persistent mental illness as defined by the Federal
Center for Mental Health Services (CMHS); aged 18
years or older; desire for paid employment; and written
informed consent [33]. At all sites, participants were
recruited from clinical populations by provider referral,
self- or family-referral, and word-of-mouth referral.
Newspaper advertisements were also used at the Massa-
chusetts site. The eligible pool of study participants num-
bered 10,653; out of this group, 2,883 were contacted
about participation (humbers exclude the Massachusetts
site, which was unable to provide this information).
Across all sites (including Massachusetts), 1,750 con-
sented to participate in the study, 1,655 completed the
first interview, and 1,648 were randomized. The reasons
that some who agreed to participate were never random-
ized included subsequent patient refusal, ineligibility
(based on age, willingness to work, or lack of informed
consent), and individuals lost to follow-up.

Of the 1,648 who were randomized, 375 were excluded
from this analysis because (1) participants were employed
at baseline (this included all 182 Pennsylvania participants,
given that this site’s intervention focused on clients who
were already working, as well as 28 additional partici-
pants from other sites who were later determined to have
been employed at study entry), (2) participants were
involved in a second control condition consisting of tran-
sitional employment services in Connecticut (which was
the only site with a three-arm trial), and (3) no vocational
outcome data were available for 100 subjects. No partici-
pants were excluded for any other reason, given the
“intent to treat” design of the demonstration.
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Study recruitment occurred between February 1996
and May 2000, and participants received monetary sti-
pends for each interview (amounts varied by site accord-
ing to the local economy and over time from $10 to $20).
The 1,273 subjects in the analysis were distributed as fol-
lows: Maine (n = 108), Connecticut (n = 133), Massachu-
setts (n = 166), Maryland (n = 197), South Carolina (n =
142), Texas (n = 233), and Arizona (n = 294).

Data Collection Procedures

Staff at all sites attended a 2-day intensive train-the-
trainer event conducted in December 1995 by the coordi-
nating center in Baltimore, Maryland, at which data col-
lection protocols were taught and practiced, including the
chart review protocol for collecting comorbidity data
used in this analysis. Interview assessments with EIDP
participants elicited information regarding demographic
characteristics, employment history, and other relevant
information at the time of study enrollment (baseline) and
at 6-month follow-up intervals for 24 months. Vocational
data were collected weekly and included job tenure, hours
worked, earnings, job characteristics, and workplace dis-
closure of psychiatric disability.

Experimental Supported Employment Models Tested

The study was designed as a randomized implementa-
tion effectiveness trial [34], and sites tested different mod-
els of supported employment and compared them with a
variety of different control conditions. The experimental
condition was always a form of enhanced best-practice
supported employment [35] that was compared with either
services as usual or an “unenhanced” version of the experi-
mental model (see the next section “Control Conditions™).
The Maryland, Connecticut, and South Carolina sites
tested the Individual Placement and Support model, in
which multidisciplinary provider teams engage in minimal
prevocational assessment, rapid job search, placement into
competitive jobs, and provision of training and ongoing
follow-up supports [36]. The Massachusetts site used the
Program of Assertive Community Treatment vocational
model with services provided exclusively in the commu-
nity through a mobile team comprising psychiatrists,
nurses, case managers, and vocational specialists who col-
laboratively place clients in competitive employment and
provide job training and continuous employment support
[37]. The Texas, Maine, and Arizona sites used models
developed especially for the EIDP. In Texas, the model
included supported employment services with social
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network enhancements that were specifically designed to
help individuals create more balanced and reciprocal inter-
personal networks to bolster work efforts. In Maine, the
model used family-aided assertive community treatment
teams whose vocational staff worked with an employer
consortium of the area’s major businesses to develop job
opportunities, workplace supports, and reasonable accom-
modations. In Arizona, the model consisted of an inte-
grated treatment team comprising psychiatrists, case
managers, rehabilitation counselors, employment special-
ists, job developers, and benefits specialists, emphasizing
rapid job placement and ongoing support for job retention
and career advancement. Further details about the models
tested at each site are available at the EIDP study Web site,
<http://www.psych.uic.edu/eidp/>.

Control Conditions

Ethical considerations barred a “no treatment” control
condition, since participants who entered the study
expressed a willingness to work. Sites elected to use one
of two types of control conditions: (1) services-as-usual or
(2) a comparison condition that was lacking the “active
ingredient” being-tested in the site’s experimental condi-
tion. The services-as-usual control condition, used in Ari-
zona, Connecticut, Maryland, and South Carolina, was
defined by whatever services were typically available in the
local community. In Texas and Maine, comparison condi-
tions consisted of “unenhanced” versions of each site’s
experimental condition, eliminating the social network
component offered with supported employment in Texas,
and the employer consortium activities in Maine. At the
final site (Massachusetts) the Clubhouse Model was used,
in which transitional employment placements (defined as
time-limited positions reserved for people with a mental ill-
ness) were used along with supported employment [38-39].
Given that some control conditions involved delivery of
employment services, the measured effect of the experi-
mental condition may be weaker than what might have
been observed had all the conditions been true no-
treatment control conditions.

Model Fidelity

As a manipulation check of fidelity among the experi-
mental versus control conditions [40-41], we compared
the amounts and types of vocational services received by
the two groups. Results indicated that experimental group
participants received significantly greater amounts of each
of 10 different types of supported employment services

(p < 0.001), including (1) on-site job support, (2) collabo-
ration with employers, (3) job development and place-
ment, (4) off-site job skills training and education, (5) off-
site vocational counseling, (6) vocational assessment and
evaluation, (7) vocational support groups, (8) vocational
treatment planning/career counseling, (9) job-related col-
laboration with family and friends, and (10) job-related
transportation [3]. However, no significant difference
existed between the groups in their likelihood of receiving
clinical services.

Dependent Variables

We assessed vocational outcomes using several dif-
ferent characteristics of participants’ employment during
the study as dependent variables, including total earn-
ings, hours worked, achievement of competitive employ-
ment, and disclosure of psychiatric disability at the
workplace. The first outcome assesses the participant’s
economic productivity. The second measures work pro-
ductivity. The third evaluates participants’ ability to vie
with nondisabled workers for a job in a competitive labor
market that is not reserved for individuals with disabili-
ties. Finally, the fourth outcome assesses the potential for
enhanced scrutiny associated with co-occurring condi-
tions, which might lead to disclosure of mental illness to
coworkers and supervisors.

Independent Variables

The first independent variable was study condition.
All the models in the experimental condition followed cri-
teria established at the study’s outset for EBP supported
employment: (1) integrated services delivered by a multi-
disciplinary team that met three or more times a week to
plan and coordinate employment interventions with case
management and psychiatric treatment; (2) placement into
jobs paying at least minimum wage in regular, socially
integrated community settings not reserved for individu-
als with disabilities and held by clients rather than pro-
vider agencies; (3) development of jobs tailored to
participants’ career preferences; (4) a job-search process
that began immediately upon program entry and moved as
quickly as a participant desired; and (5) provision of ongo-
ing vocational supports freely available throughout the
entire study period rather than gradual withdrawal of sup-
port following successful employment.

The second independent variable was co-occurring
chronic and acute medical conditions and illnesses, as well
as physical and cognitive impairments. Chart review at


http://www.psych.uic.edu/eidp/

841

baseline identified comorbidities as defined by diagnoses
recorded in study participants’ case files, including but not
limited to Diagnostic and Statistical Manual of Mental
Disorders-4th Edition diagnoses [42]. The abstraction
procedure involved detailed review of participants’ case
files at study entry by researchers who were trained for this
purpose with the use of a uniform protocol at each study
site. The abstraction protocol called the researchers’ atten-
tion to 12 specific conditions that were expected to occur
with some frequency in this population, given prior
research (intellectual impairment, head injury, spinal cord
injury [SCI], autism, cerebral palsy, seizure disorder, hear-
ing impairment, visual impairment, learning disability,
speech/language impairment, HIVV/AIDS, ADHD). Space
was also provided for the researchers to record additional
diagnoses using an “other” category; these “other” diag-
noses were then classified and coded by staff from the
coordinating center. This process yielded a number of con-
ditions, including cognitive impairments (e.g., intellectual
disability, learning disability), communication impairments
(e.g., hearing impairment, visual impairment), physical
impairments (e.g., SCI, cerebral palsy), chronic illnesses
(e.g., diabetes, arthritis), and acute illnesses (e.g., gunshot
wound, broken bone). To monitor quality throughout the
4-year data collection period, the coordinating center
computed information regarding comorbidities and all
principal investigators and the study steering committee
reviewed these computations at biannual meetings to check
for unexplainable site variations and address any unusual
patterns. Prior to the statistical analysis, an expert panel of
three disability experts, one internal to the study and two
external (i.e., the chair of the Department of Disability
Studies at a large state university and a senior faculty mem-
ber from the same department) coded all diagnoses and
grouped them as conditions that primarily affected either
cognitive or physical functioning, using discussion and
consensus to resolve coding of diagnoses on which they
disagreed. Once diagnoses were coded and classified, their
existence was operationalized in the analysis as (1) any
comorbidities versus none; (2) number of different comor-
bidities; (3) whether the individual had comorbidities asso-
ciated with cognitive impairment, physical impairment, or
both (with substance abuse/dependence coded separately
from these three); and (4) discrete comorbid conditions.

Control Variables

Variables shown to influence work outcomes in prior
studies of individuals with severe mental illness included
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gender (coded as male), race/ethnicity (African Ameri-
can, Hispanic/Latino, Caucasian, other), education (high
school graduate), and age at baseline [43].

Follow-Up Rates and Attrition Analysis

As reported previously, of the 1,273 participants at
baseline, 824 (65%) completed all five interviews, 173
(14%) completed four interviews, 122 (9%) completed
three, 111 (9%) completed two, and the remaining 43
(3%) completed one [3,44]. In analyses comparing model
covariates by study condition, those who completed all
five interviews versus those who did not, no significant
differences by attrition existed except for two variables:
men were overrepresented among noncompleters and
noncompleters were younger than completers. Both vari-
ables were controlled in all subsequent analyses.

Statistical Analysis

We used ordinary least-squares regression for the multi-
variate analysis of interval-level dependent variables and
logistic regression for dichotomous outcomes. All analyses
were conducted with SPSS version 12.0 (SPSS Inc, Chi-
cago, lllinois). The multivariate model tested included
comorbidity measured in four ways, as described previ-
ously, study condition (experimental vs control), and control
variables. Additionally, all models controlled for study site.

RESULTS

Participant Demographic and Work History
Characteristics

Almost half (49%) of all participants had a diagnosis of
either schizophrenia (31%) or schizoaffective disorder
(18%). Another 21 percent had a primary diagnosis of
major depression, 16 percent were diagnosed with bipolar
disorder, and 2 percent with dysthmymia. The remaining
12 percent had a variety of diagnoses with no one diagnosis
affecting more than 1 percent of participants, including
posttraumatic stress disorder, anxiety disorders, delusional
disorder, and obsessive-compulsive disorder. At baseline,
50 percent were living independently and 19 percent had
coresident children under 18 years of age. On average,
participants had six psychiatric hospitalizations prior to
baseline, with an average of 13 months spent hospital-
ized in their lifetimes. Half had been hospitalized within
14 months of baseline. Almost all (96%) reported having a
prescription for psychiatric medications. Of all participants,
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34 percent had less than a high school education, and
another 30 percent had no higher than a high school educa-
tion. Fewer than two-thirds (64%) had held some form of
paid employment in the 5 years prior to the study. Of all
participants, 53 percent were male and 50 percent were
Caucasian, 30 percent African American, 14 percent His-
panic/Latino, and 6 percent mixed or other race/ethnic-
ity. Average and median age were 38 years at baseline.

Co-Occurring Conditions

Table 1 presents the co-occurring conditions
abstracted from case files at study baseline. More than
half (59.9%) the study participants were reported to have
one or more comorbidities. On average, participants had
0.99 + 1.17 standard deviation conditions, and 25 percent
had two or more comorbidities, with a range from 0 to 12.
Of all participants, 25 percent (n = 313) had a condition

Table 1.
Comorbid condition at baseline by study condition and total sample.
. - Control Experimental Total
Comorbid Condition (n = 623) (n = 650) (N =1.273)
Presence/Absence, n (%)
Any Comorbid Condition 371 (59.6) 392 (60.3) 763 (59.9)
No Comorbid Condition 252 (40.4) 258 (39.7) 510 (40.1)
Intensity of Comorbid Conditions (total No. reported)
0 252 (40.4) 258 (39.7) 510 (40.1)
1 219 (35.2) 229 (35.2) 448 (35.2)
2 100 (16.1) 96 (14.8) 196 (15.4)
3 33 (5.3) 45 (6.9) 78 (6.1)
4 17 (2.7) 13 (2.0) 30 (2.4)
5+ 2(0.3) 9(1.4) 11 (0.8)
Mean + Standard Deviation 097+1.12 1.01+£1.12 0.99+1.17
Median (mode) 1(0) 1(0) 1(0)
Range (min—-max) 12 (0-12) 6 (0-6) 12 (0-12)
Type of Condition, n (%)*
Cognitive
Intellectual Disability 83 (13.2) 75 (11.5) 157 (12.3)
Head Injury 67 (10.8) 75 (11.5) 142 (11.2)
Learning Disability 36 (5.8) 34 (5.2) 70 (5.5)
Attention Deficit Hyperactivity Disorder 19 (3.0) 24 (3.7) 43 (3.4)
Autism 1(0.2) 1(0.2) 2 (0.02)
Physical
Visual Impairment 55 (8.8)" 79 (12.2)° 134 (10.5)
Seizure Disorder 35 (5.6) 45 (6.9) 80 (6.3)
Spinal Cord Injury 25 (4.0) 18 (2.8) 43 (3.4)
Human Immunodeficiency Virus Positive 20 (3.2) 18 (2.8) 38 (3.0)
Speech/Language Impairment 16 (2.6) 14 (2.2) 30 (2.4)
Chronic or Acute Medical Condition* 14 (2.2) 22 (3.4) 26 (2.0)
Hearing Impairment 8 (1.3) 17 (2.6) 25 (2.0)
Cerebral Palsy 5(0.8) 2(0.3) 7 (0.6)
Substance Abuse/Dependence 231 (35.5) 220 (35.3) 451 (35.4)

*Percentages do not add to 100 since respondents could have more than one condition.

T22(1) = 3.58, p = 0.036.

*For example, diabetes, heart disease, sickle cell anemia, gunshot wound, arthritis, or back injury.

Max = maximum, min = minimum.
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associated with cognitive impairment: 12.3 percent (n =
157) had intellectual disability (e.g., low or borderline
intelligence quotient), 11.2 percent (n = 142) head injuries,
5.5 percent (n = 70) learning disabilities, 3.4 percent (n =
43) ADHD, and 0.02 percent (n = 2) autism. Almost a
quarter (24%, n = 300) had conditions associated with
physical impairments: 10.5 percent (n = 134) visual
impairment, 6.3 percent (n = 80) seizure disorder, 3.4 per-
cent (n = 43) SCI, 3.0 percent (n = 38) HIV positive,
2.4 percent (n = 30) speech/language impairment, 2.0 per-
cent (n = 26) chronic or acute medical condition (e.g., dia-
betes, heart disease, sickle cell, gunshot wound, arthritis,
or back injury), 2.0 percent (n = 25) hearing impairment,
and 0.6 percent (n = 7) cerebral palsy. Finally, 35.4 per-
cent (n = 451) had a diagnosis of drug or alcohol abuse or
dependence. No statistically significant differences existed
in occurrence, intensity, or type of co-occurring conditions
between study conditions except that the experimental
condition had a higher prevalence of visual impairments
(12.2%, n = 79) than the control condition (8.8%, n = 55).

Employment Outcomes
Table 2 shows the employment outcomes that indi-
cated significant differences by study condition on three of
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four outcomes. The first was earnings, with experimental
condition participants averaging significantly greater
amounts ($2,882) over the 24-month follow-up period than
control condition participants ($2,262). Next, average hours
worked during the 24-month follow-up period were signifi-
cantly greater for experimental participants (515 hours)
than controls (409 hours). Among all participants, a signifi-
cantly higher proportion of experimental group participants
obtained competitive employment (39%) than did controls
(29%). Finally, among only those who worked during the
study, no differences by study condition existed regarding
disclosure of psychiatric disability at the workplace: disclo-
sure occurred for 75 percent of experimental and 71 percent
of control group participants.

Multivariate Analyses

Table 3 presents the results of multivariate analyses of
effects of presence, intensity, type, and specific diagnosis
of comorbidity on each of the four vocational outcomes. In
the first set of columns predicting total earnings, those
with any comorbidity had significantly lower total earn-
ings, as did those with comorbidities affecting physical
functioning. In addition, study condition was significant in

Table 2.
Employment outcomes over 24 months by study condition and total sample.
Employment Outcomes Control Experimental Total
(n=623) (n =650) (N =1,273)
Total Earnings (%)
Mean + Standard Deviation (SD) 2,262 + 4,579" 2,882 +5,191" 2,577 + 4,908

Median (mode) 173 (0)
Range (min-max)
Total Hours Worked in 24 Months

39,894 (0-39,894)

538 (0) 331 (0)
45,611 (0-45,611) 45,611 (0-45,611)

Mean + SD
Median (mode)

Range (min-max)
Competitive Employment in 24 Months

409 + 766"
37 (0)
5,336 (0-5,336)

515 + 867"
111 (0)
6,556 (0-6,556)

463 + 821
75 (0)
6,556 (0-6,556)

Mean + SD 0.29 +0.45" 0.39 +0.49" 0.34 +0.47
Median (mode) 0(0) 0(0) 0(0)
Range (min-max) 1(0-1) 1(0-1) 1(0-1)
Disclosure of Psychiatric Disability Ever,
Among Employed Only
Mean £ SD 0.71 £ 0.46 (NS) 0.75 £ 0.43 (NS) 0.73+0.44
Median (mode) 1(1) 1(1) 1(1)
Range (min-max) 1(0-1) 1(0-1) 1(0-1)
"p <0.05.
o < 0.001.

Max = maximum, min = minimum, NS = not significant.
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Table 3.

Results of four multivariate analyses showing effects of study condition and comorbidity (measured separately by presence, number, type, and
specific condition) on four employment outcomes, controlling for gender, education, race/ethnicity, age, and study site (N = 1,273).

Measure of Comorbidity Total Earnings

Total Hours Worked

Workplace Disclosure
of Psychiatric Disability
(among those ever
employed)

Competitive Employment

OLS Standardized OLS Standardized LR Odds Ratio LR Odds Ratio
Coefficient and Significance Coefficient and Significance and Significance and Significance
Comorbidity EvsC Comorbidity EvsC Comorbidity EvsC Comorbidity EvsC

Any Comorbidity -0.06" 0.06" -0.05 0.07" 0.76" 1.70f 1.14 1.29

No. of Comorbidities -0.05% 0.06" -0.04 0.07" 0.90* 170 1.18* 1.30

Type of Comorbidity
Physical Only -0.06" -0.06" -0.06" 0.07" 0.48% 1.72f 1.38 1.31
Cognitive Only -0.02 — -0.01 — 0.82 — 1.45 —
Both Cognitive & Physical -0.03 — -0.02 — 0.70 — 2.04" —
Substance Abuse -0.05 — -0.05* — 112 — 0.82 —

Specific Condition
Substance Abuse/Dependence -0.06* 0.06" -0.06* 0.07" 1.09 171t 0.85 1.35%
Intellectual Disability -0.05 — -0.05 — 0.62" — 1.66 —
Head Injury 0.03 — 0.04 — 1.21 — 0.92 —
Learning Disability -0.02 — -0.01 — 0.92 — 3.46" —
Attention Deficit Hyperactivity Disorder 0.03 — 0.03 — 1.13 — 0.74 —
Visual Impairment -0.05 — -0.06* — 0.53" — 1.56 —
Seizure Disorders 0.03 — 0.03 — 1.06 — 1.02 —
Spinal Cord Injury 0.01 — 0.02 — 0.64 — 1.13 —
Human Immunodeficiency Virus Positive -0.02 — -0.03 — 0.33" — 3.61 —
Speech/Language Impairment -0.03 — -0.03 — 0.45 — 1.70 —
Chronic or Acute Medical Condition -0.04 — -0.03 — 2.23" — 0.68 —
Hearing Impairment 0.01 — 0.01 — 0.80 — 0.59 —
Cerebral Palsy 0.01 — 0.02 — 4.00 — 0.01 —

*p<0.05.

o < 0.001.

¥p<0.10.

8p <0.01.

C = control study condition, E = experimental study condition, LR = logistic regression (analysis), OLS = ordinary least-squares (regression analysis).

each of the four models predicting total earnings, with
experimental condition participants earning significantly
more money than controls.

In the second set of columns predicting total hours
worked, those with comorbidities affecting physical
functioning worked fewer hours during the follow-up
period than did those with other or no comorbidities.
Once again, study condition was significant in all four
models, with experimental group participants working a
greater number of hours than controls.

The third set of columns present the results of models
predicting whether subjects achieved competitive employ-
ment during the study. Those with any comorbidity were
only 76 percent as likely to work competitively as those
with no comorbidities. In addition, those with comorbidi-

ties affecting physical functioning were less than half as
likely to hold a competitive job as those with other or no
comorbidities. Regarding specific conditions, individuals
with intellectual disability were less than two-thirds as
likely to work competitively, those with visual impairment
were about half as likely, and those with HIV/AIDS were
only one-third as likely to hold a competitive job. Surpris-
ingly, those with a chronic or acute medical condition
were more likely to achieve competitive employment than
those with other or no comorbidities. As before, study
condition was significant in all four models with the
advantage in competitive employment going to experi-
mental group subjects.

In the fourth set of columns, which shows the likelihood
of workplace disclosure of the participant’s psychiatric
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disability, individuals with comorbidities affecting both
physical and cognitive functioning were more than twice as
likely to disclose. In addition, individuals with learning dis-
abilities were more than three times as likely to disclose.
Finally, this dependent variable was the only one not signif-
icantly influenced by study condition.

DISCUSSION

The results of this study point to the important influ-
ence of comorbidities on some but not all work outcomes
among individuals receiving EBP supported employment.
Those with any comorbidities had lower total earnings,
worked fewer hours, and were less likely to work competi-
tively than those with no comorbidity. Comorbidities
affecting physical functioning were associated with lower
earnings, fewer hours worked, and lower likelihood of
competitive employment. Workplace disclosure of psy-
chiatric disability was more likely among those with
comorbidities affecting both physical and cognitive func-
tioning and among those with learning disability. Com-
petitive employment was less likely among those with
any intellectual disability, visual impairment, and HIV/
AIDS. However, number of comorbidities was not sig-
nificantly associated with any of the outcomes, and
chronic and acute medical conditions were associated
with a greater likelihood of competitive employment.
These results substantially, though not uniformly, sup-
port the study’s first hypothesis.

Study condition was also significant in three of four
models, partially confirming the study’s second hypothe-
sis. The exception was the outcome of disclosure. A sig-
nificant association with study condition may have been
absent because disclosure is more a measure of work-
place interpersonal environment than an indicator of
vocational performance. Moreover, the high frequency of
disclosure in both conditions (71% and 75%) indicates
that disclosure may be a common feature of returning to
work for people with psychiatric disabilities, irrespective
of vocational rehabilitation model. For the other three
vocational outcomes, regardless of the presence, number,
or type of comorbidities, participants receiving EBP sup-
ported employment had superior outcomes to those
receiving “as usual,” or comparison, services over the 24-
month study period.

COOK et al. Mental illness, comorbidity, and supported employment

Study Limitations

One limitation to the study’s methodology is that
recording and coding comorbidities may have varied
across sites and researchers, possibly diluting the effect of
the independent variables. Another limitation is that
comorbidities were coded only at study baseline and so
some conditions could have been missed if they developed
during the study’s follow-up period. The charts could also
have contained erroneous diagnoses, included diagnoses
that were no longer accurate at the time of data collection,
or omitted diagnoses that were present. Because we did
not code whether comorbidities were accompanied by
functional limitations or whether they were being treated
and controlled, we cannot assume that every co-occurring
condition was severe enough to have vocational implica-
tions. Because we included both lifetime and current diag-
noses of substance use disorders, we cannot specify
whether abuse or dependence was active during the data
collection period. At the same time, every approach to
operationalizing comorbidities has its drawbacks. For
example, respondent self-report is marred by problems of
respondent recall, reluctance to report certain conditions,
failure to recognize names of conditions, and only a small
list of preselected conditions being queried [45-46]. Using
Medicaid claims data to document comorbidities pre-
sents problems of only capturing treated conditions on
paid claims [47]. While not ideal, our methodology has
been used in other studies of this population and success-
fully identified a large number and range of co-occurring
conditions [48]. Another limitation to the present analysis
is that it focused primarily on medical and cognitive
comorbidities rather than exclusively on co-occurring
Axis | psychiatric diagnoses. The topic of psychiatric
comorbidities is complex, worthy of a separate analysis.
However, we believe it bears noting that unexamined psy-
chiatric comorbidities may have important influences on
the outcomes examined in the current article. Another
study limitation is that the cohort studied in this analysis
was not a nationally representative group of individuals
with severe mental illness, and therefore, results cannot
necessarily be generalized to the general U.S. population.

Implications of Study Findings

Our findings regarding the absence of effects of
substance abuse/dependence on vocational outcomes
were not surprising, given that prior studies of individu-
als receiving return-to-work services reached similar
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conclusions [16-19]. In a logistic regression analysis of
data from 275 individuals with psychiatric disabilities
in three vocational rehabilitation programs, Rogers et
al. found that current substance abuse did not predict
employment status at 3, 6, or 12 months after program
entry [19]. Similarly, Bell et al. found that substance
abuse did not affect work participation in a study of 220
patients with schizophrenia or schizoaffective disorder
receiving vocational rehabilitation services involving
job placement [16]. Finally, Drebing et al. examined
archival data from 25,480 adults in the Veterans Health
Administration Compensated Work Therapy program
and found that those with co-occurring substance abuse
and psychiatric disorders had better work functioning,
more participation in vocational rehabilitation, and
greater likelihood of competitive employment than
those with psychiatric disorders alone [18]. Thus, the
present study’s findings are consistent with prior
research regarding individuals receiving different mod-
els of vocational rehabilitation services.

Study results point to the importance of tailoring
EBP supported employment programs serving those with
severe mental illness and co-occurring conditions. This
need for tailoring may be especially acute among those
with conditions related to physical impairment, those
who earned less money, those who worked significantly
fewer hours, those who were less likely to work competi-
tively, and (when accompanied by cognitive impairment)
those who were more likely to disclose their mental ill-
ness. Mental health rehabilitation programs are seldom
equipped to serve individuals with physical impairments
and often need to be adapted for those with physical dis-
abilities such as hearing impairment [49], blindness [50],
TBI [51], and SCI [52]. Administrative support can be
essential to dealing with issues such as assuring architec-
tural accessibility to individuals in wheelchairs and those
with other special needs [52]. Consultation with experts
in these disability areas is needed for identifying the
programmatic changes required to serve clients more
effectively and thus enhance return-to-work outcomes.

The important role of supported employment special-
ists is particularly evident here. These vocational staff must
be sensitive to return-to-work issues that arise for individu-
als with different types of comorbidities, whether physical
or cognitive disabilities or chronic or acute medical condi-
tions [53]. In many cases, this sensitivity to issues requires
that specialists develop trusting relationships with clients so
clients feel more comfortable sharing the particular chal-

lenges they encounter at work [54]. Other instances may
call for close consultation with clients’ medical doctors,
whose expertise can aid the development of a holistic and
integrative vocational rehabilitation process [55]. Some-
times, clients’ needs must be met through interagency link-
ages [14], which may involve organizations with limited
experience working with mental health issues, and thus
require cross-training and a willingness to share expertise.

In addition to employment barriers, individuals with
mental illness and comorbid conditions are likely to face a
broad range of legal, financial, psychosocial, and behav-
ioral difficulties [11,13,51-52]. These difficulties include
problems establishing and maintaining independent living
and community integration, such as finding accessible
housing and arranging transportation, which employment
specialists are called to address. Supported employment
specialists need to understand the impact that employment
income may have on their clients” personal financial situa-
tions, especially when increased earnings result in
reduced access to healthcare and medications, personal
care attendants, and assistive technology such as hearing
aids and voice-activated computers. These specialists also
need to understand the client’s need to purchase and repair
medical equipment such as wheelchairs and ventilators
[14,52]. Since individuals returning to work after a period
of disability tend to assume jobs in which they work far
fewer hours for lower pay [56], reemployment may occur
at levels that do not make up the difference in reduced
cash benefits and curtailed access to associated medical
assistance [57]. For this reason, specialists may pay close
attention to benefits planning and assistance while coordi-
nating financial resources that enable individuals with
multiple conditions to become and remain employed.

CONCLUSIONS

Individuals with severe mental illness and co-occurring
disorders have poorer employment outcomes than those
without comorbidities, and their psychiatric status is more
likely to be disclosed to others in the workplace. Even
though EBP supported employment services are effective
for this population, knowledge of these relative disadvan-
tages can be used for the enhancement of services for peo-
ple with comorbidities by the tailoring of existing models.
Future studies should address the needs of people with co-
occurring conditions and ways that supported employment
can be adapted to promote their continued employment.
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