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Several studies have demonstrat-
ed that supported employment
for persons with severe mental

illness is effective in improving clients’
competitive work outcomes (1–5).
However, despite the overall success
of supported employment programs,

many clients who are enrolled in such
programs work infrequently or not at
all. A review of studies of supported
employment programs found that be-
tween one-third and two-thirds of
clients worked minimally or not at all
(6). Additional research is needed to

identify the client characteristics that
contribute to response to supported
employment programs. The identifi-
cation of such characteristics could
lead to changes in the delivery of sup-
ported employment services or to the
provision of ancillary interventions
designed to address characteristics as-
sociated with poor response.

Prospective research involving
clients with severe mental illness has
examined the associations of clinical
symptoms and cognitive functioning
with employment outcomes. Both
positive and negative symptoms have
been found to predict employment
outcomes in some studies (7,8) but
not in others (9–12). Other studies
have suggested that the level of cog-
nitive impairment is predictive of vo-
cational outcomes (13–15).

Although previous research has in-
dicated that symptoms and cognitive
functioning are related to employ-
ment outcomes for clients with severe
mental illness, few studies have exam-
ined the relationship between these
client factors and outcomes in sup-
ported employment programs. In a
two-year study of supported employ-
ment, Mueser and colleagues (9) ex-
amined the relationship of positive,
negative, and cognitive symptoms as
assessed by the Positive and Negative
Syndrome Scale (16) with competi-
tive work outcomes for clients with
schizophrenia or schizoaffective dis-
order. The authors found that nega-
tive symptoms predicted employ-
ment outcomes but that positive and
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Objectives: This study examined the relationships of measures of cogni-
tive functioning and psychiatric symptoms with work outcomes and use
of vocational services for clients with schizophrenia in a supported em-
ployment program. Methods: Thirty clients who were newly enrolled in a
supported employment program were evaluated with cognitive and
symptom measures at program entry and two years later. The clients’
amounts of competitive work, wages earned, on-job support, and contact
with employment specialists during the two-year follow-up period were
documented. Results: Predictors of clients’ work outcomes included pre-
vious work history, amount of government entitlement income received,
severity of negative symptoms, involvement in sheltered work activity at
baseline, and level of cognitive functioning, including scores on measures
of executive functioning and verbal learning and memory. The amounts
of on-job support and contact with employment specialists were predict-
ed by the cognitive domains of executive functioning, verbal learning, at-
tention, and psychomotor speed as well as by the severity of psychotic
symptoms. Conclusions: Clients with schizophrenia who have higher lev-
els of cognitive impairment may require greater amounts of vocational
support than those with lower levels of impairment. A variety of rehabil-
itation strategies may be required to improve vocational outcomes and
reduce the amount of supported employment services needed by clients
with schizophrenia. (Psychiatric Services 54:1129–1135, 2003)



cognitive symptoms did not. A limita-
tion of this study was that cognitive
functioning was assessed by using a
clinical rating rather than by using a
neuropsychological battery. Previous
research has indicated that less than
half the variance in neuropsychologi-
cal performance is captured by clini-
cal rating scales for cognitive func-
tioning (17), suggesting that perform-
ance-based measures of cognitive im-
pairment might be more strongly re-
lated to vocational outcome.

The study reported here was con-
ducted to examine the relationship of
cognitive functioning, assessed by a
neuropsychological battery, and clini-
cal symptoms with competitive em-
ployment outcomes for clients with
schizophrenia or schizoaffective dis-
orders in a supported employment
program. Cognitive functioning and
clinical symptoms were measured at
the clients’ entry into the program
and at two years after enrollment.
Comprehensive employment out-
comes were assessed over the two-
year period. In addition, data on the
use of supported employment servic-
es were evaluated in relation to clini-
cal symptoms and cognitive function-

ing. We predicted that greater nega-
tive symptoms and cognitive impair-
ment, particularly in executive func-
tioning and verbal learning and mem-
ory, would be associated with poorer
work outcomes and more intensive
job support.

Methods
Subjects
The study participants were 30 clients
with schizophrenia (N=16) or
schizoaffective disorder (N=14) who
were receiving outpatient services at
a state hospital. The study protocol
was approved by the hospital’s institu-
tional review board. After the clients
received a full explanation of the
study procedures and were given a
capacity evaluation by a psychiatrist
who was not part of the research
team, they provided written informed
consent to participate in the study.
The clients’ diagnoses were made by
a member of the research team on
the basis of clinical interviews with
the Comprehensive Assessment of
Symptoms and History (18) and in-
formation from the clients’ charts. 

The characteristics of the study
participants are summarized in Table

1. Eight clients (27 percent) had a
work history, defined as a minimum
of 12 consecutive months of full-time
competitive employment. At the time
of referral to the supported employ-
ment program, none of the clients
were working competitively, and 16
(53 percent) were participating in a
sheltered work program in which the
mean±SD number of hours worked
was 10.6±6.4 a week.

Supported employment program
The clients were either self-referred
to the supported employment pro-
gram or referred by their case manag-
er or by another member of the treat-
ment team. The program provided at
the hospital’s outpatient clinics was
based on the individual placement
and support employment model (19).
The only criterion for program partic-
ipation was that the client requested
competitive work. At entry into the
program, each client was assigned an
employment specialist who provided
all components of supported employ-
ment, including assessment, assis-
tance with job search, and job sup-
port. The employment specialists’ du-
ties consisted only of providing sup-
ported employment services, and
they each had a caseload of about 20
clients. Each employment specialist
functioned as a member of the client’s
interdisciplinary treatment team.
They attended all treatment team
meetings and updated team members
on the client’s vocational activities. 

A client’s job search commenced
after a brief assessment that included
identification of the client’s job pref-
erences. No prevocational skills train-
ing was provided. After the client ob-
tained employment, the supported
employment program provided fol-
low-along supports as needed for an
unlimited time, including both on-
and off-site support, depending on
the client’s needs or preferences. 

Assessments
The Positive and Negative Syndrome
Scale (16) was used to assess the
severity of psychiatric symptoms. The
predictor variables assessed in rela-
tion to clients’ work outcomes were
measured by using five subscales
based on the factor structure of the
Positive and Negative Syndrome
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Characteristics of 30 clients with schizophrenia in a study of cognitive and symp-
tom predictors of work outcomes in a supported employment program

Characteristic N or mean %

Gender
Male 23 77
Female 7 23

Ethnicity
Caucasian 19 63
Hispanic 6 20
African American 5 17

Marital status
Never married 27 90
Currently married 3 10

Antipsychotic medication received at baseline
Conventional 11 37
Atypical 19 63

Clozapine 7 23
Risperidone 8 27
Olanzapine 4 13

Age (mean±SD years) 39.7±6.9
Education (mean±SD years) 12.2±1.8
Wide Range Achievement Test 3 reading score 

(mean±SD score) 96.2±14.3
Age at first hospitalization (mean±SD years) 22.3±4.3
Duration of illness (mean±SD years) 15.7±7.4
Number of years since last hospitalization (mean±SD) 3.9±3.6
Monthly entitlement income (mean±SD) $711±$191



Scale reported by White and associ-
ates (20). The five subscales meas-
ured positive, negative, activation,
dysphoria, and autistic preoccupation
symptoms.

Premorbid academic achievement
was assessed with the Wide Range
Achievement Test 3 reading subtest
(21), which measures word recogni-
tion and reading performance. Per-
formance on this test has been shown
to be relatively well preserved among
persons who develop schizophrenia
(22). The Wide Range Achievement
Test 3 provides a total score for words
read correctly that is converted to a
grade-equivalent score.

Immediate attention was measured
with the digit span test of the
Weschler Adult Intelligence Scale–
Revised (23). Study participants are
given a number string and asked to
repeat it in the same order of pres-
entation (digit span forward) or
backward (digit span backward).
The score consists of the numbers of
digits correctly repeated in each
condition.

Psychomotor speed was measured
with the Trail Making Test, Part A
and Part B (24). Part A is a timed
measure of visual scanning ability and
psychomotor speed that requires the
subject to connect numbers in order.
The score is the time, in seconds, re-
quired to complete the task. Part B of
the Trail Making Test is similar to
Part A but is more challenging be-
cause it requires subjects to connect
consecutively numbered and lettered
circles by alternating between the two
sequences.

Executive functioning was assessed
with the Wisconsin Card Sorting Test
(25), a commonly used test that meas-
ures cognitive flexibility and prob-
lem-solving skills. Participants are
asked to match a series of cards to a
set of four target stimuli, which are
also cards. They are provided with
feedback on each item after they sort
each of the cards. After they deter-
mine one of the correct dimensions,
referred to as “categories,” ten cor-
rect responses are required before
the category is shifted to the next one.
Continued matching to a category
that is no longer correct is considered
a perseverative error. The variables of
interest were the number of cate-

gories achieved and the percentage of
perseverative errors.

Verbal learning and memory were
assessed with the California Verbal
Learning Test (26). The California
Verbal Learning Test involves the re-
peated presentation of a word list that
consists of names of common items
that are semantically related to four
conceptual categories—food, cloth-
ing, spices, and tools. The variables of
interest were acquisition, which is de-
termined by the total number of
words recalled in the most productive
of five learning trials minus the total
number of words recalled in the first
trial, and retention, which is deter-
mined by the total number of words
recalled in the most productive of five
learning trials minus the total number
of words recalled in a free-recall con-
dition after a delay of 20 minutes. 

Results
In this section we first provide a brief
description of the work outcomes for
clients in the supported employment
program. Next we present the analy-
sis of demographic and other back-
ground predictors of work outcomes.
We then examine the degree of
change in clients’ symptom severity
and cognitive functioning over the
two-year follow-up period. Next we
present the analysis of symptom and
cognitive predictors of work out-
comes. Finally, we examine the rela-
tionship of symptoms and cognitive
functioning with utilization of sup-
ported employment services by the
clients who obtained competitive
employment.

Work outcomes
Fifteen clients (50 percent) worked
competitively during the two-year fol-
low-up period. For the clients who
worked, the mean±SD number of
hours worked competitively during
the two-year period was 867±843,
with a range from four to 2,800 hours.
The mean amount of wages earned
over the two years was $6,007±
$5,770, with a range from $20 to
$16,800, and the mean hourly wage
was $7.20±$1.60, with a range from
$5.00 to $10.49. The mean length of
competitive employment (cumula-
tive) was 140±131 days, with a range
from one to 361 days. The clients

held a mean of 1.4±.63 jobs during
the two-year period, with a range
from one to three jobs.

Demographic and background
predictors of work outcomes
For clients who obtained competitive
employment, we examined two as-
pects of work outcome in the two-
year period—the total number of
hours worked and the total amount of
wages earned. Pearson correlations
were computed to examine the rela-
tionships between work outcomes
and the continuous demographic and
background variables, including age,
number of years of education, dura-
tion of illness, age at first hospitaliza-
tion, age at last hospitalization,
amount of entitlement income per
month, Wide Range Achievement
Test 3 reading subtest score, and
amount of involvement in sheltered
work. T tests were used to examine
the relationships between work out-
comes and categorical variables such
as gender, diagnosis, Caucasian eth-
nicity versus other ethnicity, presence
or absence of a history of one or more
years of continuous competitive work,
and use of typical antipsychotic med-
ication versus use of novel antipsy-
chotic medication.

Greater monthly entitlement in-
come was associated with fewer hours
worked (r=.54 p<.05) and smaller
amounts of wages earned (r=.48,
p<.05). Clients who had a history of
one or more years of continuous com-
petitive employment (N=8) worked
more hours (mean±SD=1,624±897
hours) and earned more wages
(mean±SD=$10,634±$2,167) than
clients who had previously worked less
than one year (mean±SD=489±208
hours and mean±SD=$3,693±$1,532)
(t=3.5, df=28, p<.01; and t=2.7, df=28,
p<.05, respectively). Working more
hours in sheltered work at study entry
was associated with working more
hours competitively (r=.94, p<.001)
and with earning more wages (r=.88,
p<.001) during the two-year follow-
up period. 

Changes in symptoms 
and cognitive functioning
To evaluate whether symptoms or
cognitive functioning changed signifi-
cantly in the group as a whole over
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the two-year follow-up period, paired
t tests were computed to compare the
scores on the study measures from
the baseline and two-year assess-
ments. None of the t tests were statis-
tically significant, indicating that nei-
ther the level of symptoms nor the
level of cognitive functioning in-
creased or decreased uniformly over
the follow-up period.

The stability of these measures was
examined by comparing the scores
from the baseline and two-year as-
sessments with use of Pearson corre-
lation. All the correlations were sig-
nificant, with r values ranging from

.40, for the California Verbal Learn-
ing Test retention score, to .82, for
the Wisconsin Card Sorting Test per-
cent perseveration score (Table 2).

Thus the symptom and cognitive
measures demonstrated moderate to
high stability over the two-year peri-
od. Given the reliability of these
measures over the two-year period,
we computed mean scores for each
measure by using the baseline and
two-year scores to provide an index of
symptom severity and cognitive func-
tioning over the entire two-year peri-
od of the client’s participation in the
supported employment program.

Symptom and cognitive 
predictors of work outcomes
To examine whether symptoms and
cognitive functioning at baseline and
follow-up were related to work out-
comes, the baseline score and the
mean of the baseline and follow-up
scores for the symptom and cognitive
measures were examined for correla-
tions with the cumulative amounts of
hours worked and wages earned over
the two-year follow-up period. Be-
cause we hypothesized that higher
symptom scores and higher levels of
cognitive impairment would be asso-
ciated with poorer work outcomes,
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Scores on symptom and cognitive measures at baseline and two-year follow-up and their relationship with total wages earned
and total hours worked over two years for clients with schizophrenia in a supported employment program

Pearson correlation

Mean of baseline
Baseline score and follow-up score

Baseline Two-year follow-up
score (N=30) score (N=27) Follow-up Wages Hours Wages Hours

score earned worked earned worked
Measure Mean SD Range Mean SD Range (N=27) (N=30) (N=30) (N=27) (N=27)

Positive and Negative
Syndrome Scale

Positivea 9.6 4.2 4 to 22 8.7 3.6 4 to 15 .66∗∗∗ –.04 –.08 –.32 –.33
Negativeb 13.1 4.3 7 to 25 15.5 4.3 8 to 25 .56∗∗ –.16 –.28 –.35∗ –.38∗

Activationa 6.2 3.0 4 to 15 6.9 2.3 4 to 12 .49∗∗ –.04 –.02 –.17 –.13
Dysphoriac 11.8 3.9 6 to 22 11.0 3.8 5 to 19 .41∗ –.19 –.25 –.17 –.15
Autistic pre-

occupationc 9.0 3.6 5 to 20 7.7 2.6 5 to 15 .52∗∗ –.11 –.20 –.22 .10
Wisconsin Card 
Sorting Test

Categoriesd 1.8 1.7 0 to 6 2.0 2.1 0 to 6 .69∗∗∗ .35∗ .30∗ .38∗ .35∗

Percent preservatione 31.8 17.9 7.5 to 73 29.2 16.0 7.8 to 63 .82∗∗∗ –.18 –.33∗ –.36∗ –.36∗

Trail Making Test
Part Af 50.6 18.7 21 to 90 43.7 18.5 19 to 102 .75∗∗∗ –.10 –.14 –.18 –.18
Part Bg 150.9 69.4 50 to 300 140.7 46.0 6 to 300 .70∗∗∗ –.10 –.14 –.18 –.17

Digit span
Forwardh 7.4 2.0 3 to 11 7.6 1.8 4 to 10 .68∗∗∗ .15 .22 .24 .30
Backwardh 5.7 2.0 2 to 10 5.3 1.9 2 to 10 .60∗∗ .22 .20 .16 .14

California Verbal
Learning Test

Acquisitioni 4.6 2.4 2 to 11 4.4 1.7 2 to 8 .50∗∗ .27 .30∗ .22 .45∗∗

Retentionj –2.7 2.1 –8.0 to 1 –2.2 1.6 –6.0 to 1 .40∗ –.12 –.15 –.10 –.12

a Possible scores range from 4 to 28; higher scores indicate more severe symptoms.
b Possible scores range from 7 to 49; higher scores indicate more severe symptoms.
c Possible scores range from 5 to 35; higher scores indicate more severe symptoms.
d Possible scores range from 0 to 6; higher scores indicate better performance.
e Possible scores range from 1 to 95; higher scores indicate poorer performance.
f Possible scores range from 0 to 300 (seconds); higher scores indicate poorer performance.
g Possible scores range from 0 to 500 (seconds); higher scores indicate poorer performance.
h Possible scores range from 0 to 14; higher scores indicate better performance.
i Possible scores range from 0 to 16; higher scores indicate better performance.
j Possible scores range from –16 to 16; higher scores indicate better performance.

∗p<.05, one-tailed 
∗∗p<.01, one-tailed 

∗∗∗p<.001, one-tailed 



one-tailed significance tests were
used. The results of these analyses are
summarized in Table 2. 

Baseline and mean measures indi-
cating better executive functioning
(Wisconsin Card Sorting Test scores)
and lower levels of negative symp-
toms (Positive and Negative Symp-
tom Scale scores) were associated
with more wages earned and more
hours worked. Higher baseline and
mean learning scores (California Ver-
bal Learning Test acquisition scores)
were associated with more hours
worked. 

Symptom and cognitive 
predictors of service use 
Of the 15 clients who obtained com-
petitive employment, 14 received on-
going supported employment servic-
es during the study period. To evalu-
ate whether symptoms and cognitive
functioning were related to the
amount of supported employment
services provided to these clients, two
measures of support services were ex-
amined—the number of hours of on-
job support provided per hour of
competitive employment worked and
the number of contacts between the
client and the employment specialist,
including face-to-face and telephone
contacts. Correlations were comput-
ed to examine the relationship be-
tween the two measures of use of job
services and the measures of symp-
toms and cognitive functioning at
baseline and between the job services
use measures and the means of the
baseline and two-year scores on the
measures of symptoms and cognitive
functioning. The results of these
analyses are summarized in Table 3.

Measures indicating better execu-
tive functioning (Wisconsin Card
Sorting Test), better attention (digit
span forward), and better psychomo-
tor speed (Trail Making Test) were as-
sociated with fewer hours of on-job
supports and fewer contacts. A higher
mean score on the measure of learn-
ing (the California Verbal Learning
and Memory Test, acquisition sub-
scale) was associated with fewer
hours of on-job supports, and a high-
er level of positive symptoms (Posi-
tive and Negative Syndrome Scale)
was associated with more hours of on-
job supports and more contacts. 

Discussion and conclusions
The work outcomes of clients partici-
pating in this supported employment
program, including the percentage of
clients who worked as well as the
number of hours worked and the
amount of wages earned, were com-
parable to those of clients in other
supported employment programs
(2,4,27), suggesting that the program
studied was representative of sup-
ported employment programs. The
clients’ symptoms and cognitive func-
tioning did not change significantly
over the two-year study period, with
all the symptom and cognitive do-
mains that were measured showing
moderate to high stability (Table 2).
The stability of the symptoms and
cognitive functioning of the clients in
this sample is consistent with the
findings of other longitudinal studies

of schizophrenia (28,29) and suggests
that the symptoms and domains of
cognitive functioning measured in
this study are enduring aspects of the
illness. The adequate stability over
time of the measures in this study
permitted the use of the means of the
baseline and two-year scores to re-
flect the clients’ levels of symptoms
and cognitive functioning during the
overall study period.

Symptoms and cognitive function-
ing were predictive of work out-
comes. Specifically, and as reported
in other studies (10,15), negative
symptoms were predictive of work
outcomes. Furthermore, several
measures of cognitive functioning, in-
cluding the Wisconsin Card Sorting
Test and the California Verbal Learn-
ing Test, predicted work outcomes.
Other researchers have suggested the
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Relationship of cognitive and symptom measures at baseline and two-year follow-
up with hours of on-job support and number of contacts with employment spe-
cialists over two years for clients with schizophrenia in a supported employment
program

Pearson correlation

Mean of baseline 
Baseline score and follow-up scores

Hours of Contacts with Hours of Contacts with
on-job employment on-job employment 
support specialists support specialists

Measure (N=14) (N=14) (N=14) (N=14)

Positive and Negative
Syndrome Scale

Positive .14 .15 .69∗∗ .79∗∗

Negative .11 .07 .24 .23
Activation .48 .41 .54 .50
Dysphoria .09 .06 .17 .16
Autistic preoccupation .10 .13 .17 .21

Wisconsin Card
Sorting Test

Categories –.35 –.38 –.32 –.37∗

Percent preservation .55∗ .50∗ .73∗∗ .66∗∗

Trail Making Test
Part A .55∗ .55∗ .67∗∗ .68∗∗

Part B .43 .32 .66∗∗ .46
Digit span

Forward –.46 –.54∗ –.41 –.48
Backward –.01 –.12 –.06 –.09

California Verbal
Learning Test

Acquisition –.18 –.30 –.41 –.50
Retention –.16 –.10 –.33 –.10

∗p<.05, one-tailed 
∗∗p<.01 one-tailed 

∗∗∗p<.001, one-tailed 



importance of executive functioning,
as measured by the Wisconsin Card
Sorting Test, and of verbal learning
and memory for the functional out-
comes of patients with schizophrenia
(30), particularly for employment
outcomes (13,31). The findings re-
ported here are consistent with earli-
er findings and extend them to the
prediction of work outcomes for
clients in a supported employment
program. Problem-solving skills and
learning and memory would be ex-
pected to be related to work out-
comes, because adequate job per-
formance relies to a great extent on
these cognitive domains.

Symptoms and cognitive function-
ing also predicted receipt of support-
ed employment services, but a differ-
ent pattern of relationships emerged.
In contrast to the analysis of work
outcomes, in which negative symp-
toms predicted outcomes, positive
symptoms but not negative symptoms
predicted the number of hours of
work support received and the num-
ber of contacts with employment spe-
cialists. Compared with clients who
have more severe negative symptoms,
those who have more severe positive
symptoms may require closer moni-
toring, including more frequent
prompts and more redirection, to sus-
tain acceptable job performance.

The areas of cognitive functioning
that were predictive of the amount of
job supports included areas that were
also predictive of work outcomes,
such as executive functioning and
learning, but did not include memory.
Other cognitive domains associated
with amount of job support included
psychomotor speed and attention.
Impairments in problem-solving
skills, in the ability to pay attention,
and in the ability to learn new infor-
mation may be reflected in difficul-
ties in learning job tasks and in inde-
pendent problem solving on the job.
Clients with those impairments re-
quired more help from employment
specialists. Impairment of memory
appears not to have led to problems
on the job that required a compensa-
tory increase in job supports. To our
knowledge, these data are the first to
address the relationship between job
supports and client characteristics.

Cognitive factors appear to be relat-

ed to employment outcomes as well as
to use of supported employment serv-
ices, with executive functioning pre-
dicting both work outcomes and serv-
ice use. Cognitive rehabilitation tech-
niques that specifically target execu-
tive functioning (32–34) hold promise
of improving work outcomes and re-
ducing the need for job support serv-
ices. However, whereas executive
functioning predicted both work and
service outcomes, verbal learning was
associated only with work outcomes,
and attention and psychomotor speed,
as measured by the Trail Making Test,
Part A, were predictive only of service
use. These findings suggest that
clients with problems related to job
maintenance may need different cog-
nitive rehabilitation interventions
than those with extensive use of job
supports.

Like cognitive functioning, clinical
symptoms were differentially related
to work outcomes and service use.
Poorer work outcomes were predict-
ed by more severe negative symp-
toms, and more service use was pre-
dicted by more severe positive symp-
toms. The fact that positive symptoms
were associated with the need for
more services suggests that adjunc-
tive treatment for psychosis, such as
cognitive-behavioral therapy (35),
could reduce the amount of support
required for these clients to sustain
work. Thus a variety of interventions
may be required to improve vocation-
al outcomes for clients receiving sup-
ported employment services and to
reduce the number and extent of
services provided.

The limitations of this study include
the relatively small sample, the lack of
participants with diagnoses other than
schizophrenia, the predominance of
men in the sample, the lack of partici-
pants from ethnic minorities, and the
fact that most participants had been ill
for a substantial period. Further re-
search is needed to replicate the find-
ings reported here and to explore
whether client characteristics such as
phase of illness, gender, and minority
status mediate the observed relation-
ships between cognitive functioning,
psychiatric symptoms, and outcomes
in supported employment. Despite
the limitations of the study, the find-
ings suggest that key dimensions of

psychiatric illness—cognition and
symptoms—may influence both work
outcomes and use of vocational servic-
es for clients participating in support-
ed employment. ♦
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