
PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ March 2007   Vol. 58   No. 3 331155

Although community-based em-
ployment is an important as-
pect of recovery for working-

age persons with schizophrenia (1–4),
employment and earnings data for
this population are limited in impor-
tant respects. Data from general-pop-
ulation household surveys may be
suspect because of inaccuracy of case
identification methods that result in
extremely low prevalence rates for
schizophrenia and possible response
biases. Data from demonstrations of
vocational programs apply to self-se-
lected samples of persons who are mo-
tivated to enroll in such programs.
Data from randomized drug trials ap-
ply only to persons who meet the trials’
inclusion criteria. With all three types
of data sources, generalizability to a
broader population of persons with
schizophrenia is a serious concern.

Concerns about generalizability
also apply to evidence from these
three data sources about factors that
predict employment outcomes for
persons with schizophrenia. Evidence
about such predictors is important for
understanding the nature and magni-
tude of barriers to employment as
well as factors that promote employ-
ment and work outcomes.

In this article, we present recent
data from a large prospective national
study of persons with a medical-
record diagnosis of a schizophrenia-
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Objective: Data from a national study of persons with schizophrenia-re-
lated disorders were examined to determine clinical factors and labor-
market conditions related to employment outcomes. Methods: Data were
obtained from the U.S. Schizophrenia Care and Assessment Program, a
naturalistic study of more than 2,300 persons from organized care sys-
tems in six U.S. regions. Data were collected via surveys and from med-
ical records and clinical assessments at baseline and for three years. Out-
come measures included any community-based (nonsheltered) employ-
ment, 40 or more hours of work in the past month, employment at or
above the federal minimum wage, days and hours of work, and earnings.
Bivariate and multiple regression analyses of data from more than 7,000
assessments tested relationships between outcomes and sociodemo-
graphic, clinical, and local labor market characteristics. Results: The em-
ployment rate was 17.2%; only 57.1% of participants who worked report-
ed 40 or more hours of past-month employment. The mean hourly wage
was $7.05, and mean monthly earnings were $494.20. Employment rates
and number of hours worked were substantially below those found in
household surveys or in baseline data from trials of employment pro-
grams but substantially higher than those found in a recent large clinical
trial. Strong positive relationships were found between clinical factors
and work outcomes, but evidence of a relationship between local unem-
ployment rates and outcomes was weak. Conclusions: Work attachment
and earnings were substantially lower than in previous survey data, not
very sensitive to labor market conditions, and strongly related to clinical
status. (Psychiatric Services 58:315–324, 2007
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related disorder. These persons were
selected from the patient populations
of organized systems of care. Because
the study included more than 2,300
persons from six regions of the Unit-
ed States who were followed for three
years, it is an unusually rich source of
data about persons currently under
treatment in organized care systems.

We present descriptive data on em-
ployment rates, days and hours of
work, and earnings. We also discuss
the influence of several types of pre-
dictors of employment outcomes that
have been investigated in recent re-
ports, including clinical status meas-
ures and conditions in local labor
markets. Results of the analysis are
compared with results from previous
studies that used the three types of
data sources noted above.

Methods
Study setting and data
We analyzed data from the U.S.
Schizophrenia Care and Assessment
Program (US-SCAP), a multisite
three-year longitudinal study of 2,326
adults diagnosed as having a schizo-
phrenia-related disorder. Data collec-
tion occurred between July 1997 and
September 2003. Additional informa-
tion on the US-SCAP is provided
elsewhere (5–10).

Participants were recruited from
behavioral health care systems in six
geographic areas. These systems in-
cluded community mental health cen-
ters, Veterans Affairs mental health
providers, university outpatient clin-
ics, and public psychiatric hospitals.
The six geographic areas were Balti-
more, selected counties in Colorado
(including the city of Denver), select-
ed counties in central Florida (includ-
ing the city of Orlando), New Haven,
selected counties in North Carolina
(including the city of Durham), and
San Diego. These systems were se-
lected after site visits during the initial
phase of the US-SCAP study to iden-
tify sites with the requisite informa-
tion system, infrastructure, and pa-
tient recruitment capabilities.

Potential study participants were
randomly selected from the patient
rosters in the information systems
maintained by the behavioral health
care systems at the sites. In the ran-
dom selection process, the sites

sought to recruit roughly equal num-
bers of patients who had received in-
patient care in the 12 months before
enrollment and patients who had re-
ceived only outpatient treatment dur-
ing this period. In practice, however,
the former group of patients account-
ed for slightly more than a third of the
total patients recruited.

Initial study contact was by tele-
phone, and considerable efforts were
made to contact and enroll all ran-
domly selected patients. Enrollment
and informed consent procedures
were usually carried out at the
providers’ sites. When possible, these
procedures were scheduled to coin-
cide with the participant’s visit to the
provider for care. Patients who were
not scheduled for visits were contact-
ed by telephone or mail and were en-
rolled and gave consent in person at
other times or locations.

To participate in the study, patients
were required to be at least 18 years
old, to have a medical-record DSM-
IV diagnosis of schizophrenia or of
schizophreniform or schizoaffective
disorder, to have a reliable mail or
telephone point of contact, and to be
able to communicate with project
staff and consent to study procedures.
Patients who participated in a clinical
drug trial in the month before enroll-
ment were excluded.

Data were obtained in baseline and
follow-up interviews every six months
for up to three years and from reviews
of participants’ medical records.
Baseline and annual follow-up inter-
views included a clinical assessment
by a trained clinical assessor. Infor-
mation about employment, days and
hours of work, and earnings was ob-
tained at baseline and each follow-up
interview. Our analysis was restricted
to data from the baseline interviews
and the annual follow-up interviews
that included the clinical assessment.
Thus the maximum number of obser-
vations for an individual in our analy-
sis was four (baseline and 12-, 24-,
and 36-month follow-ups), and the
minimum number was one.

Because data collection occurred
over a six-year period and in six geo-
graphic regions, it provided an oppor-
tunity to examine the relationship be-
tween labor market conditions and
community-based employment and

to test the general hypothesis that the
employment situation of persons with
disabilities is particularly sensitive to
changes in market conditions (11). To
this end, we merged into our data set
labor market statistics for each of the
14 counties included in the six regions
of the US-SCAP.

Measures of work and earnings
Six different work and earnings meas-
ures were used as outcome variables.
An indicator of community employ-
ment (coded 0 or 1) was coded 1 if an
individual reported having done any
work at a job for pay that was not in a
sheltered workshop in the four weeks
preceding the interview. For those
who reported community employ-
ment, days worked in the past four
weeks and hours worked in the past
four weeks (equal to the product of
reported work days and reported
hours on the days when working)
were used as work intensity meas-
ures. In addition, an indicator coded
1 for 40 or more hours of community
employment in the past four weeks
and coded 0 otherwise was used as an
indicator of substantial work attach-
ment (11,12). (In this report, the term
“monthly earnings” is used, even
though the measure was for four
weeks.)

The final two measures incorporat-
ed information on self-reported earn-
ings per hour. By comparing this fig-
ure with the prevailing minimum
wage, we created an indicator (0 or 1)
coded 1 for persons working in com-
munity employment and earning at or
above the minimum wage. This is one
indicator of competitive employment
used in the supported-employment
literature (11). Our final measure was
earnings from community employ-
ment in the past four weeks, comput-
ed as the product of earnings per
hour, hours per day, and days of work.

Predictor variables
Our choice of predictors was dictated
by several factors. First, although re-
cent studies have tested a variety of
sociodemographic predictors of em-
ployment for persons with severe
mental illness (13) and for persons
with schizophrenia (6,14), the most
consistent evidence of predictive
power has been found for age and ed-

PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ March 2007   Vol. 58   No. 3331166

sal.qxd  2/15/2007  9:35 AM  Page 316



ucation. Also, a previous analysis of
preliminary data from the US-SCAP
study indicated a strong relationship
between gender and employment,
with males having a higher probabili-
ty of employment (6). Thus in the
study reported here we focused on
these three sociodemographic pre-
dictors, with some exceptions as not-
ed below.

Second, annual clinical assessments
from the US-SCAP provided relevant
predictors related to symptoms, side
effects, comorbid conditions, and
treatment course. Four assessment in-
struments were used: the Positive and
Negative Syndrome Scale (PANSS)
(15), the Montgomery-Åsberg De-
pression Scale (MADRS) (16), the
Abnormal Involuntary Movement
Scale (AIMS) (17), and the Simpson-
Angus Scale for extrapyramidal
symptoms (18). These instruments
allowed construction of five clinical
status variables that were modified
versions of the original scales. For
each scale, to correct for missing
items we combined all reported
items for that scale into an average
per item score. Missing items were
ignored when less than half of all rel-
evant items were missing. When half
or more of the items for any scale
were missing, the data corresponding
to that assessment period and re-
spondent were dropped from the
analysis. We also included a binary
variable (coded 0 or 1) for inpatient
treatment in the previous 12 months
as an indicator of course of clinical
treatment. The presumption is that
hospitalized respondents were expe-
riencing an unstable phase in their
illness course that was not managed
effectively by treatment.

Third, the influence of conditions
in the local labor market as predictors
of employment is of particular inter-
est. Many observers, including the
President’s New Freedom Commis-
sion (1), have emphasized the impor-
tance of labor market conditions,
whereas researchers have noted “a
dearth of . . . evidence [on] the specif-
ic effects of the local economy on . . .
labor force participation [of persons
with severe mental illness]” (11).

As in other studies (11,14), we used
the local area unemployment rate as
our summary labor market measure.

This was defined at the county level
and for the month in which each in-
terview was conducted. Data were
obtained from the U.S. Bureau of La-
bor Statistics (19) for each of the 14
counties represented in our data.

Statistical methods
We used regression methods to exam-
ine bivariate relationships between
each outcome variable and predictor.
For dichotomous outcome variables
probit regression was employed, and
for continuous outcome variables we
used tobit regression. Regression
methods accounted for clustering of
observations on the same respondent
and for clustering at the county level.
We then examined multiple regres-
sion relationships between all predic-
tors and each outcome variable using
probit or tobit methods.

In most analyses, we controlled for
county-specific intercepts; this ac-
counts for both county-level cluster-
ing and possible bias resulting from
the influence of county characteristics
not explicitly included in our analyses.
We followed this procedure because
the study counties are diverse, ranging
from large central cities to rural areas.
Although it is reasonable to suppose
that these counties differ widely in
terms of available supportive services
and other factors that influence em-
ployment, detailed county-level infor-
mation on such factors was not avail-
able to us. Correlation of these factors
with predictors explicitly included in
our analyses would result in omitted-
variable bias. The usual variance com-
ponents procedures (that is, hierarchi-
cal modeling) account for county-lev-
el clustering but are more susceptible
than the approach used here to omit-
ted-variable bias.

The inclusion of county-specific in-
tercepts also affects our interpreta-
tion of results for the county unem-
ployment rate. Because these inter-
cepts controlled for all cross-sectional
intercounty variation in unemploy-
ment rates, observed results for this
measure reflect only the influence of
intracounty variation in unemploy-
ment over time. The distinction be-
tween intercounty variation and intra-
county variation over time approxi-
mates the distinction drawn in labor
economics between structural and

cyclical unemployment (20). The for-
mer is viewed as the result of long-
term factors that persist throughout
the ups and downs of the business cy-
cle, and the latter refers to the conse-
quences of cyclical upturns or down-
turns in the economy.

Tobit regression was used for con-
tinuous outcome variables because
the empirical distributions of these
variables had large concentrations at
zero and no negative values. Because
standard linear regressions of predic-
tor variables on these dependent vari-
ables produce biased and inconsistent
results, censored regression tech-
niques such as tobit regression are
commonly applied (21).

All regression analyses were con-
ducted with Stata (22) by using pan-
el data commands and clustering on
individual persons. Reported regres-
sion results include regression coef-
ficients and two-tailed p values. For
the probit regressions, we also com-
puted odds ratios implied by the re-
gression coefficients evaluated at the
mean value of the dependent vari-
able, as well as the analogous odds
ratios corresponding to the upper
and lower bounds of the 95% confi-
dence intervals for each regression
coefficient.

Results
Measures of work and earnings
A total of 2,326 US-SCAP study par-
ticipants had at least one of the four
annual assessments required for
study eligibility. Although most (2,068
participants, or 88.9%) had all four
assessments, 258 had three assess-
ments. Of the 9,046 assessments
among the 2,326 participants, 78.5%
(7,103 assessments) were not missing
data on employment status; all of the
2,326 participants had employment
data available for at least one assess-
ment. Also, 69.1% (N=1,607) of these
participants did not report communi-
ty-based employment in at least one
assessment. Conversely, 7.0% of the
participants (N=162) reported com-
munity-based employment in all as-
sessments in which they reported em-
ployment data. (This included 57 in-
dividuals with reported employment
data in only one assessment.)

Table 1 presents descriptive statis-
tics for assessments in which employ-
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ment data were reported. Communi-
ty-based employment was reported in
17.2% (N=1,221) of the 7,103 assess-
ments; an hourly wage was reported
for 1,121 of these assessments. Al-
though this wage was at or above the
federal minimum for 88.5% (992 of
1,121 participants), the mean±SD
wage was still very low ($7.05).

For the 1,210 assessments in which
days worked in community-based
employment in the past four weeks
were reported, the mean number of
days worked was 11.7. For the 1,198
assessments in which hours per day
were reported, the mean of hours was
5.25±7.12. In 57.1% of the assess-
ments (N=684) participants met or
exceeded the criterion of substantial
work attachment (40 or more hours
per month). The median computed
monthly earnings were $300, with a
mean of $494.20.

Predictor variables
As shown in Table 1, the mean age of
participants at baseline was slightly
less than 42 years. A majority of par-
ticipants (60%) were male, and the
mean number of years of education
level was 11.7. Average item scores on
the symptom scales could be comput-
ed for nearly all the assessments in
our analysis. Hospitalization rates
over a 12-month recall period aver-
aged just over 25%.

The mean county rate of unem-
ployment (averaged over all assess-
ments) was 4.06%, but considerable
changes in this rate occurred over the
six-year time span of data collection
on the study (1997–2003). The trend
for the mean rate (averaged across as-
sessments by year) was relatively flat
from 1997 through 2000; in later
years this mean rate moved upward,
reflecting the general loosening of the

national labor market, from approxi-
mately 3.7% to more than 5.5% by
2002 and 2003. Differences across
the 14 counties were large; means
(averaged across assessments) ranged
from less than 1.34% to 8.57%. Some
variation in the year-to-year means
was due to intercounty differences,
because the time pattern of recruit-
ment varied among study sites.

Bivariate regression results
Bivariate probit regression results are
reported in Table 2. Education, male
gender, and baseline age were consis-
tently significant predictors of out-
comes; the direction of the relation-
ship was positive for education and
gender and negative for age. Among
the clinical variables, each symptom
variable had a significant negative re-
lationship to each of the outcomes.
The hospitalization indicator also had
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Characteristics reported in the 7,103 assessments of the 2,326 participants in the U.S. Schizophrenia Care and Assessment
Program for whom work outcomes were measureda

Characteristic N %

Demographic
Age at baseline (mean±SD) 41.89±11.02
Male 4,283 60.3
Years of education at baseline 11.74±2.45

Clinical
Hospitalized in the previous 12 months for a mental disorder 595 25.6
PANSS positive syndrome subscale (mean±SD score) (N=7,011)b 2.30±.85
PANSS negative syndrome subscale (mean±SD score) (N=7,011)b 2.63±.91
Montgomery-Åsberg Depression Scale (mean±SD score) (N=7,007)c 1.29±.99
Abnormal Involuntary Movement Scale (mean±SD score) (N=6,981)d .64±.44
Simpson-Angus Scale (mean±SD score) (N=6,936)e .43±.45

Employment
For all assessments at which employment data were reported

Unemployment rate in the county during the month of the assessment (mean±SD%) 4.06±2.21
Community-based employment in the past four weeks

Any 1,221 17.2
At or above the federal minimum wage (N=7,004) 992 14.2
More than 40 hours of employment (N=7,080) 684 9.7
Days (mean±SD) (N=7,089) 2.00±5.43
Hours (mean±SD) (N=7,074) 11.27±36.95
Earnings (mean±SD) (N=6,989) $78.71±$300.07

For assessments at which community-based employment during the past four weeks was reported
Days (mean±SD) (N=1,210) 11.70±7.68
Hours (mean±SD) (N=1,198) 66.50±66.25
Hourly wage (mean±SD) (N=1,121) $7.05±$4.16 
Earnings (mean±SD) (N=1,113) $494.20±$600.25 

a Among 2,326 participants 9,046 assessments were conducted over a three-year period; data on employment status were available for 7,103 assessments.
At baseline and the annual 12-month assessments participants reported employment in the past four weeks. Data were missing for some variables for
some assessments; if the number of assessments with reported data varied from 7,103, the N is given in parentheses after the variable.

b As measured by the Positive and Negative Syndrome Scale. Mean±SD item score for seven items in the subscale. The possible score for each item
ranges from 1 to 7, with higher scores indicating greater symptom severity.

c Mean±SD item score for ten items. The possible score for each item ranges from 0 to 6, with higher scores indicating greater severity.
d Mean±SD item score for 12 items. The possible score for each item ranges from 0 to 4, with higher scores indicating greater severity.
e Mean±SD item score for nine items. The possible score for each item ranges from 0 to 4, with higher scores indicating greater severity.
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a significant negative relationship to
each outcome, except in the probit
regression on employment at or
above the minimum wage, in which
hospitalization showed only a trend
toward significance. In contrast, the
only significant result for the local un-
employment rate was its negative re-
lationship to the probability of work-
ing at or above the minimum wage.

Bivariate tobit results are reported
in Table 3. These results generally par-
allel the results in Table 2, which is to
be expected because the dependent
variables in the two tables are closely
related. (Workdays, hours, and earn-
ings can exceed zero only for persons
who are employed.) One interesting
difference is the trend toward signifi-

cance of the relationship between un-
employment and hours of work and
between unemployment and earnings.
Overall, however, the evidence of a re-
lationship between cyclical variations
in local labor markets and employ-
ment, work, or earnings is weak.

Also note that the magnitude of the
tobit coefficient, when multiplied by
the average probability of employ-
ment of .172, gives the change in the
expected value of the dependent vari-
able corresponding to a one-unit
change in the dependent variable.
For example, a one-year increase in
educational attainment is associated
with an increase of $8.86 (.172×
51.483) in expected monthly earnings
from employment.

Multiple regression results
Multiple probit regression results are
shown in Table 4. More years of edu-
cation and male gender were signifi-
cantly related to better employment
outcomes, whereas older age and
more severe symptoms (especially
positive and negative PANSS scores)
were consistently significant predic-
tors of poorer outcomes. Results for
three other clinical indicators—hospi-
talization, the MADRS score, and the
Simpson-Angus score—also showed
significant relationships between
poorer clinical status and poorer em-
ployment outcomes except in the re-
gression on employment at or above
the minimum wage. Conversely, the
AIMS score is only significant in the
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Bivariate probit estimates, coefficients, and odds ratios for variables examined as possible predictors of employment 
outcomes among 2,326 participants in the U.S. Schizophrenia Care and Assessment Programa

Covariates Coefficient ORb 95% CI pc

Community employment in the past four weeks
Unemployment rate –.033 .90 .97–1.01 .165
Hospitalization in the previous 12 months –.155 .94 .89–.99 .019
Age at baseline –.027 .99 .99–.99 <.001
Male .504 1.10 1.13–1.25 <.001
PANSS positive syndrome scaled –.213 .92 .89–.95 <.001
PANSS negative syndrome scaled –.301 .89 .86–.91 <.001
Montgomery-Åsberg Depression Scale –.185 .93 .91–.96 <.002
Abnormal Involuntary Movement Scale –.295 .89 .84–.94 <.003
Simpson-Angus Scale –.389 .86 .80–.91 <.004
Years of education .065 1.02 1.01–1.04 <.005

Community employment for 40 or more
hours in the past four weeks

Unemployment rate –.030 .99 .97–1.01 .317
Hospitalization in the previous 12 months –.310 .91 .86–.96 <.001
Age at baseline –.029 .99 .99–.99 <.001
Male .446 1.14 1.07–1.20 <.001
PANSS positive syndrome scaled –.279 .92 .89–.95 <.001
PANSS negative syndrome scaled –.274 .92 .89–.94 <.001
Montgomery-Åsberg Depression Scale –.226 .93 .91–.96 <.001
Abnormal Involuntary Movement Scale –.356 .89 .83–.95 <.001
Simpson-Angus Scale –.528 .84 .78–.90 <.001
Years of education .094 1.03 1.02–1.04 <.001

Community employment at or above the federal
minimum wage

Unemployment rate –.056 .99 .97–1.00 .029
Hospitalization in the previous 12 months –.132 .96 .92–1.00 .067
Age at baseline –.031 .99 .99–.99 <.001
Male .499 1.14 1.09–1.19 <.001
PANSS positive syndrome scaled –.254 .93 .91–.96 <.001
PANSS negative syndrome scaled –.395 .89 .87–.91 <.001
Montgomery-Åsberg Depression Scale –.204 .94 .92–.96 <.001
Abnormal Involuntary Movement Scale –.367 .90 .85–.94 <.001
Simpson-Angus Scale –.372 .90 .86–.94 <.001
Years of education .087 1.02 1.01–1.03 <.001

a All regression analyses included site-specific intercepts for the 14 counties in the study.
b Odds ratios are calculated at the mean values for each dependent variable and rounded to two decimal places.
c Computed p values allow for within-person clustering.
d Positive and Negative Syndrome Scale
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regression on employment at or above
the minimum wage. The results for
the unemployment rate are in the ex-
pected direction but only approached
significance (p<.10) for employment
at or above the minimum wage.

Multiple tobit regression results,
shown in Table 5, are similar to the
probit results. The most notable dif-
ferences are the slightly stronger rela-
tionships to poorer outcomes for the
unemployment rate, for the MADRS
score, and for the Simpson-Angus
scale. The bivariate and multiple re-
gression results are very similar. The
most marked difference is the decline
in significance of the coefficients for
the AIMS score in multiple regres-
sions. The similarity in results is con-
sistent with the fact that correlations
between the predictors were general-
ly low; the largest is .393 between the
AIMS and Simpson-Angus scores.

We also consistently found substan-
tial and significant differences among
the county-specific regression inter-
cepts, which suggests that certain char-
acteristics, such as the nature and ex-
tent of available vocational services and
the structure of local job markets, var-
ied by site and were strongly correlated
with employment outcomes. (Variation
in unadjusted mean employment rates
for study assessments, by county, was
large, with a median [of the mean
rates] of 15.8%, a minimum of 10.2%,
and a maximum of 50.0%. The ex-
tremes were observed for the two
counties with the fewest data points.)

Sensitivity analyses
We conducted additional multiple re-
gression analyses to test the sensitivi-
ty of our results to the specific model
employed. (Results are available from
the authors upon request.)

First, to incorporate economywide
inflation, we deflated earnings by the
national Consumer Price Index. This
had little effect on the coefficient
magnitudes for all predictors but re-
sulted in a modest increase in statisti-
cal significance for the negative rela-
tionship of unemployment rate to
monthly earnings. Second, we added
linear and quadratic time trend vari-
ables, but these variables did not ap-
proach significance, reduced the size
and significance of the results for the
unemployment rate, and had little ef-
fect on other results. Third, we delet-
ed the county-specific intercepts,
which caused the estimated unem-
ployment relationships to become
positive and less significant. Fourth,
on the basis of previous research (23),
we included a gender-education in-
teraction variable. Results indicated a
weaker relationship of education to
employment outcomes for males,
with the gender difference being sig-
nificant or trending toward signifi-
cance. Including this interaction had
little effect on the results for predic-
tors other than education.

Fifth, to allow for the inverted-U
shape of age-earnings profiles often
reported in the labor economics liter-
ature (26), we added the square of the

baseline age. This caused essentially
no changes in results for other vari-
ables. Sixth, we added indicators
(coded 0 or 1) for African Americans
and for Hispanic ethnicity. The for-
mer approached significance in the
employment probability regression
and was significant in the regressions
for employment at or above the mini-
mum wage, workdays, work hours,
and earnings. The latter approached
significance in the regressions for em-
ployment at or above the minimum
wage, workdays, and earnings and
was significant in the regression for
work hours. In all cases, these indica-
tors were predictive of poorer em-
ployment outcomes. Their inclusion
also increased the p values for the un-
employment rate above the .1 level in
the work hours and earnings regres-
sions but otherwise did little to alter
our results.

Discussion
Results presented here for the US-
SCAP study pertain to a population
of patients under treatment for schiz-
ophrenia in organized systems of spe-
cialty mental health care. Compari-
son of descriptive results with those
of other recent studies illustrates dif-
ferences consistent with the differing
populations in these studies. In an
analysis of data from participants in
the Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE),
Rosenheck and colleagues (14) found
a 14.5% rate of competitive employ-
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Bivariate tobit estimates for variables examined as possible predictors of three employment outcomes among 2,326 
participants in the U.S. Schizophrenia Care and Assessment Programa

Total days of work Total hours of work Total earnings

Covariate Coefficient p Coefficient p Coefficient p

Unemployment Rate –.420 .135 –2.983 .071 –22.162 .088
Hospitalization in the previous 12 months –2.429 .003 –13.877 .004 –117.274 .003
Age at baseline –.334 <.001 –2.198 <.001 –18.220 <.001
Male 5.959 <.001 35.823 <.001 298.434 <.001
PANSS positive syndrome scaleb –2.651 <.001 –16.231 <.001 –139.786 <.001
PANSS negative syndrome scaleb –3.432 <.001 –21.243 <.001 –177.391 <.001
Montgomery-Åsberg Depression Scale –2.416 <.001 –14.693 <.001 –114.863 <.001
Abnormal Involuntary Movement Scale –3.411 <.001 –18.928 <.001 –189.635 <.001
Simpson-Angus Scale –4.860 <.001 –28.054 <.001 –234.675 <.001
Years of education .804 <.001 5.416 <.001 51.483 <.001

a All regressions included site-specific intercepts for the 14 counties in the study. Computed p values allow for within-person clustering.
b Positive and Negative Syndrome Scale
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ment, defined as receiving any
earned income in the past month, in-
cluding pay from sheltered workshop
jobs. In contrast, our reported com-
munity employment rate of 17.2%
does not include persons in work-
shop jobs. Because the employment
rate for sheltered workshop jobs in
the US-SCAP data was about one-
third of the rate for community em-
ployment, the difference between
CATIE and the US-SCAP in the
overall paid employment rate may be
7 percentage points or more (that is,
14.5% compared with approximately
22%). A plausible explanation is that
patients who agree to be recruited
into randomized double-blind clini-
cal trials (such as CATIE) are less
likely to be in a stable maintenance
phase of treatment and thus less like-
ly to be employed. This finding is
consistent with previous analyses of
data from the US-SCAP, which found
a 23.9% community employment
rate for persons in stable, mainte-
nance-phase treatment (24).

The exclusion in the CATIE trial of
first-episode patients (25) may also
have contributed to the difference in
findings, because samples of persons
experiencing a first episode tend to
have higher employment rates (26). It
is also possible that there may be sys-
tematic differences in recovery orien-
tation (27) between CATIE partici-
pants and the general patient popula-
tion that are attributable to factors
other than clinical treatment course.
Surprisingly, the mean earnings re-
ported by CATIE participants who
worked were well above the mean
earnings in the study reported here
($808 versus $494). The difference
may be partly explained by inflation
(CATIE started in 2001) and by dif-
ferences between US-SCAP and
CATIE in the geographic distribution
of study participants.

Our study found lower employ-
ments rates, work hours, and wages
than were found in a national house-
hold survey. Mechanic and colleagues
(28) reported employment rates for
persons with schizophrenia ranging
from 22% to 40%. An analysis of
1994– 1995 National Health Inter-
view Survey–Disability data found
that more than half of employed per-
sons with schizophrenia worked full-

time. In our study, less than 15% of
persons reporting hours of work re-
ported 35 hours a week or more over
the four-week recall period.

Data on employment rates from
randomized trials of supported em-
ployment services also provide an in-
teresting comparison (29,30). Be-
cause these studies included persons
who expressed interest in work or in
receiving vocational services, it is not
surprising that baseline employment
and work history data indicated
much higher rates of previous em-
ployment rates than the rates ob-
served in the US-SCAP. Approxi-

mately one-quarter to one-half of the
participants in these trials did not
have schizophrenia-related diag-
noses, which may also help to explain
the differences between these re-
sults and our own.

Results for our covariates are gen-
erally consistent with those of previ-
ous studies. The positive effects of
education and the negative effects of
age on employment outcomes have
often been reported (13,14). The sig-
nificant relationship between male
gender and better work outcomes is
consistent with some previous re-
search (11) and with analyses of earli-
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Multiple probit estimates and odds ratios for variables examined as possible 
predictors of three employment outcomes among 2,326 participants in the 
U.S. Schizophrenia Care and Assessment Programa

Coef-
Covariate ficient ORb 95% CI pc

Community employment in the past four weeks
Unemployment rate –.032 .99 .97–1.01 .185
Hospitalization in the previous 12 months –.145 .95 .90–1.00 .032
Age at baseline –.026 .99 .99–.99 <.001
Male .473 1.18 1.12–1.24 <.001
PANSS positive syndrome scaled –.094 .97 .93–1.00 .029
PANSS negative syndrome scaled –.238 .91 .88–.94 <.001
Montgomery-Åsberg Depression Scale –.074 .97 .95–1.00 .040
Abnormal Involuntary Movement Scale –.117 .96 .90–1.02 .150
Simpson-Angus Scale –.209 .92 .87–.98 .005
Years of education .065 1.02 1.01–1.04 <.001

Community employment for 40 or more
hours in the past four weeks

Unemployment rate –.041 .99 .97–1.01 .187
Hospitalization in the previous 12 months –.327 .90 .85–.95 <.001
Age at baseline –.031 .99 .99–.99 <.001
Male .409 1.13 1.06–1.19 <.001
PANSS positive syndrome scaled –.168 .95 .92–.98 .003
PANSS negative syndrome scaled –.160 .95 .92–.98 .001
Montgomery-Åsberg Depression Scale –.111 .97 .94–.99 .018
Abnormal Involuntary Movement Scale –.172 .95 .88–1.01 .108
Simpson-Angus Scale –.302 .91 .85–.97 .003
Years of education .106 1.03 1.02–1.04 <.001

Community employment at or above the 
federal minimum wage

Unemployment rate –.049 .99 .97–1.00 .061
Hospitalization in the previous 12 months –.125 .97 .93–1.01 .092
Age at baseline –.030 .99 .99–.99 <.001
Male .473 1.13 1.08–1.18 <.001
PANSS positive syndrome scaled –.114 .97 .94–.99 .017
PANSS negative syndrome scaled –.325 .91 .89–.93 <.001
Montgomery-Åsberg Depression Scale –.068 .98 .96–1.00 .086
Abnormal Involuntary Movement Scale –.191 .95 .90–1.00 .037
Simpson-Angus Scale –.137 .96 .92–1.01 .095
Years of education .085 1.02 1.01–1.03 <.001

a All regression analyses included site-specific intercepts for the 14 counties in the study.
b Odds ratios are calculated at the mean values for each dependent variable and rounded to two dec-

imal places.
c Computed p values allow for within-person clustering.
d Positive and Negative Syndrome Scale
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er data from the US-SCAP (6). How-
ever, literature reviews have noted
variability in this relationship (13).

Many studies support our findings
of strong associations between great-
er symptom severity (especially nega-
tive symptoms) and poorer employ-
ment or occupational functioning
(13,26). Analyses of data from sup-
ported employment trials have re-
ported similar findings (11,31,32), al-
though one study reported strong ev-
idence of a negative relationship be-
tween general psychopathology as
measured by the PANSS and work
outcomes and a slightly negative rela-
tionship for PANSS negative symp-
toms (30). In CATIE baseline analy-
ses (14), PANSS positive and negative
symptoms were significantly associat-
ed with employment outcomes, al-
though the result for the negative
symptom score diminished the result
for the positive symptom score when
both were included in the regression
model. Also, inclusion of a measure of
intrapsychic functioning based on a
modified quality-of-life scale yielded
a highly significant result and sub-
stantially attenuated the associations
between PANSS negative and posi-
tive symptom scores and work out-
comes. The variation in these results
as more variables were added to the
model suggests strong correlations
among the three measures, especially
between negative symptoms and in-
trapsychic functioning, as reported by
Swartz and colleagues (33).

In terms of results for other clinical
factors, recent hospitalization as an
indicator of clinical instability has not
been used widely in research on em-
ployment outcomes, but our result
for this predictor is consistent with
results of previous studies (32,34).
The CATIE baseline analysis did not
find a significant association between
depression and employment, even in
a bivariate test (14). The CATIE
analysis also found a significant bi-
variate association (p=.03) between
employment and the AIMS score but
not the Simpson-Angus score. The
latter finding may partly reflect high-
er Simpson-Angus scores in the sam-
ple because first-episode patients
were excluded from CATIE. In view
of the high rate of elevated depres-
sion scores in the US-SCAP data, our
own results for depression may war-
rant further investigation.

Several recent studies have exam-
ined the effects of labor market fac-
tors, but the influence of other study
site characteristics were not taken
into account; thus the results reflect
either purely cross-sectional variation
(14) or a combination of cross-sec-
tional and time-series variation (11) in
local unemployment rates. In the
CATIE study (14), the bivariate rela-
tionship between the county unem-
ployment rate and a participant’s em-
ployment status was insignificant. In
the analysis by Cook and colleagues
(11) of supported employment trials,
results differed by regression model.

In one model the county unemploy-
ment rate had a significant negative
association with work outcomes for
participants in the control group, but
no association was found for partici-
pants who received individual place-
ment and support. In a second model
in which sites were divided on the ba-
sis of unemployment rates, treatment
groups in areas with high unemploy-
ment rates did significantly worse
than their counterparts in areas with
low unemployment rates; surprising-
ly, the reverse was found for the con-
trol groups. A recent study of partici-
pants in employment services pro-
grams focused specifically on changes
over time in local unemployment
rates and found no association be-
tween the rates and employment of
persons with severe mental illness
(35). Our finding that cross-sectional
variations in unemployment rates had
little or no association with employ-
ment outcomes for persons with
schizophrenia is consistent with the
results of these previous studies.
However, unemployment may be cor-
related with other site-specific factors
not measured directly in the analyses.

The limitations on the scope of our
data and analyses leave considerable
room for further investigation. Al-
though our database has important
advantages over data from household
surveys and intervention trials, the
sample is not statistically representa-
tive of all persons in treatment. Fur-
ther research with more detailed data
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Multiple tobit regression results for variables examined as possible predictors of three employment outcomes among 2,326
participants in the U.S. Schizophrenia Care and Assessment Programa

Total days of work Total hours of work Total earnings

Covariate Coefficient p Coefficient p Coefficient p

Unemployment rate –.431 .129 –3.055 .071 –22.017 .091
Hospitalization in the previous 12 months –2.310 .005 –13.338 .007 –108.448 .006
Age at baseline –.327 <.001 –2.220 <.001 –17.481 <.001
Male 5.520 <.001 31.646 <.001 274.382 <.001
PANSS positive syndrome scaleb –1.172 .025 –6.637 .036 –60.946 .017
PANSS negative syndrome scaleb –2.486 <.001 –15.458 <.001 –123.347 <.001
Montgomery-Åsberg Depression Scale –1.136 .010 –6.944 .009 –48.904 .021
Abnormal Involuntary Movement Scale –1.186 .225 –6.427 .275 –80.929 .089
Simpson-Angus Scale –2.857 .002 –15.949 .003 –126.806 .003
Years of education .846 <.001 5.834 <.001 55.200 <.001

a All regressions included site-specific intercepts for the 14 counties in the study. Computed p values allow for within-person clustering.
b Positive and Negative Syndrome Scale
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is also needed to investigate barriers
to employment that could not be ex-
amined in this study, such as the role
of discrimination (related to race,
ethnicity, or stigma) or the deterrent
effects of disability payment systems.

Further research may be especially
important for understanding the role
of clinical factors. For example, se-
vere symptoms may be a barrier to
employment for many reasons, in-
cluding lower productivity, greater
stigma, employers’ inaccurate per-
ceptions of work ability, greater de-
pendence on public or subsidized
mental health care, and inadequacy
of formal and informal job supports.

Finally, it is hoped that recognition
of employment and recovery as im-
portant treatment outcomes will en-
courage researchers to address the ef-
fects on work outcomes of treatment
characteristics, such as the choice of
different medications and adherence
to treatment guidelines. Although ef-
forts to assess these effects have been
limited (24,36–39), future large-scale
and long-term naturalistic and ran-
domized studies should reflect the
high priority of this line of research
for the transformation to a recovery-
oriented services system.

Conclusions
We have presented descriptive statis-
tics and tests of predictors related to
employment outcomes from a large-
scale naturalistic study of persons in
treatment for schizophrenia. Report-
ed rates of community employment
were low (17.2%), rates of attaining a
recovery threshold of employment
(40 hours of work per month) were
even lower (9.7%), and average wages
and monthly earnings were low com-
pared with those in the general popu-
lation. Comparison with data from
other sources indicates that employ-
ment rates found in this study are
only about half of the rates found in
household surveys or in baseline data
for trials of employment services but
substantially higher than the rate ob-
served in a large, ongoing clinical tri-
al (CATIE).

Results for our predictor variables
replicated results of past research.
Clinical factors, such as symptoms of
schizophrenia and depression and
hospitalizations, were highly signifi-

cant predictors of employment out-
comes. Contrary to expectations,
changes in local unemployment rates
had little effect on employment. We
found large differences in employ-
ment outcomes by geographic locality,
which suggest that local factors, such
as availability of employment services
and the structure of the local econo-
my, are important for understanding
and predicting these outcomes.
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