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Abstract stronger for non-supported employment than for working in
sheltered or supported employment. Although commonly measured
Background: There is a long tradition in the health and mental health Symptoms of schizophrenia impact employment, greater control of
economics literatures of estimating the impacts of disorders on Symptoms alone is unlikely to lead to large increases in employment
employment and earnings. Several analyses have associated ment&Pr persons with schizophrenia in the near term.
illness with poorer labor market outcomes, often using indicators of Implications for Health Care Provision and Use:These findings
disorders to measure mental illness, but it is unclear to what extentsuggest thatimproved treatment that results in reduced symptom levels
unobserved medical treatment biases the estimated impacts oWill increase rates of employment among persons with
disorders on labor market outcomes. In this study we argue that inSchizophrenia, but that large employment impacts probably also
order to judge the true employment costs of mental illness and therequire more effective rehabilitative therapies that target
potential benefits of treatment it is necessary to account for the improvement in functioning.
structural relationship between treatment, symptoms, and Implications for Policy: Expansions of supported employment
employment outcomes. opportunities and removal of work disincentives in public
Aims of the Study: The study proposes a structural model for income-support programs are two additional measures that may help
understanding mental illness impacts on employment and to increase employment participation.
empirically estimates one element of this structural model that links
symptoms of schizophrenia to patients’ employment status. In
addition, we use our empirical estimates to simulate employment
consequences of more effective treatment and reductions in|ntroduction
symptom levels.
Empirical Methods: Our empirical analyses use a sample of 1,643 .
aduFI)ts with aschizophrenia%iagnosis.yWe predict the Iﬁkelihood of Thg low ra,‘te. of employmgnt among pers.onS. with
three outcomes - not employed, employed in a sheltered or supportedchizophrenia is a forceful reminder of the disabling impact

job, and employed in a non-supported job. Analyses include of the disease and the need for improvements in medical
measures of demographic characteristics, illness history, locationtreatment. The vast majority of persons with schizophrenia,

differle”_ces’ f‘?‘”g ‘:\eta”ed symptom e @ ubstantial adverse 3 1© 89 percent, are not employed at any given tmef
Results: We find that negative symptoms have a substantial adverse, - " employed, many work in non-competitive

impact on participation in both non-supported jobs and in sheltered ) . :
or supported jobs. The impacts on employment of other Symptomsemployment situations (such as workshop or enclave jobs) or

of schizophrenia are not as large, but significant effects are also foundwvork part-time. Although employment represents only one
for symptoms of depression. Simulations suggest, however, that onlydimension of social functioning and quality of life, from the
OF‘e'th'r? of Congu”t‘,ers would bte enl“p'o?’ed in any type of job even patient’s perspective work limitation is a critical measure of
given a large reduction in Symptom [eve's. . the impact of schizophrenia on independence and quality of
Discussion:Negative symptoms are particularly important for role i e the | f | f
functioning and employment. The marginal effect on employment of lIfé. Despite the importance of employment as a measure o
a reduction in negative symptoms is several times greater than thesuccessful treatment, there is little evidence bearing on whether
effect of a comparable reduction in positive symptoms. Moreover, improvements in medical treatment would bring about
the effect of an improvement in symptoms on employment is improvements in employment outcomes.

There is a long tradition in the health and mental health
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An alternative approach to estimating economic impacts of
disorders is to implement a structural model that explicitly
measures the relationships showfigure 1. This approach
would explicitly measure the relationship between the levels
of specific symptoms and impairments and the economic
outcomes relating to market and home productivity. It would
also incorporate information from the service use and demand
literature on the relationship between the occurrence of a
disorder and the treatment obtained. And it would also
incorporate information from the clinical trials and
effectiveness literatures on the impact of treatmespesific
Figure 1: The Structure of Treatment Effects symptoms and impairments.

A simplified version of this structural approach collapses
literature on labor supply and earnings, and D is an indicatorthe various measures of specific symptoms and impairments
of the presence of the disorder. Coefficient estimates for D N0 @ single aggregated measure of health status or mental
represent the economic impact of the disorder.* health status, and then relates the health status index to

Interpretation of such economic impact estimates is €conomic outcomes. Ettiguresents results of this type of
problematic, because D represents a mental disorder whos&"0del with a self-reported overall health status measure, as
consequences can be ameliorated by treatnégtre 1 We||.6.’tS results obtained when thls measure is included in
provides a framework for discussing the issues that arise dugddition to explanatory dummies for the presence of
to this problem. The occurrence of a disorder, which could be Particular diagnoses. Mitchell and Andersase an overall
thought of as a random decrement in the individual’'s health mental health status index constructed as a count of the num-
capital, produces symptoms and impairments that result inP€" ©f specific symptoms reported. Ruhmses a
reduced market and nonmarket productivity (Arrow A). dgpresspn-spemflc sev.e.nty.md'ex. Other variations on the
In response, the individual seeks treatment (Arrow B) that diagnostic dummy specification include the use of variables
mitigates the symptoms and impairments (Arrow C) and thus for time since o_nset of a disor@elifetime vs. present preva-
diminishes the impacts of the disorder on productivity (Arrow €nce of a disordef, and number of episodes of the
A). Thus, when these relationships are summarized by a singlefiSorder? _
reduced-form link between the occurrence of a disorder and | Nere are at least two concerns about using summary men-
the resulting decline in productivity (Arrow D), the measured tal health status measures. First, in the case of self-reported
strength of this link depends upon at least three factors that ardN€asures, measurement error may be an important source of
not explicit in the reduced form model: the average level of Pias;* Second, specific symptoms may affect economic
initial symptoms and impairments caused by the disorder, the@Utcomes in different ways, depending on how symptoms
extent to which persons observed in the data with the disordes@ffect functioning or employer perception of functioning, and
have sought treatment, and the average effectiveness of tha'@y respond in different ways to treatment interventions. The_se
treatment in reducing the disorder. dlffere_nces cannot be modeled in a structural model that relies

The implication is that estimated economic impacts of the ON @ single overall mental health status measure.

disorder will change as access to treatment in the population | N€ context for the current paper is a more detailed
changes and the effectiveness of treatment changesStructural approach in which treatment and a number of

Tomorrow's estimated impact may be lower than today’s if different symptqms and impairments are related to ec_onomic

more people seek treatment tomorrow or if treatment becomegutcomes. While a complete structural model would include

more effective on average.t In other words, reported reducecfll the linkages shown ffigure 1, our empirical analysis here

form impacts areonditional on prevailing levels of treatment 'S limited to estimates of the relationship of symptoms to

use and effectiveness; however reduced form studies do noEMPloyment status (Arrow A iigure 1). In particular, we

provide information on these levels or on the implications of present empirical estimates of this relationship specifically for
. : A

changes in these levels for the economic impact of the tN€ case of persons with schizophrenia.

disorder.*

Symptoms at t=1

?

Symptoms at t=0

4

t=0 at t=1

Disorder Occurs at i D Economic Effects ]

T . . . *The types of symptoms and impairments most commonly associated with
* See Salkevérfor citations to, and dlsgu53|on of, early examples of this nis disorder include positive symptoms, negative symptoms, and side
approach. For a recent example of this approach, see Slade and‘Albers.gffects of antipsychotic medications. Several studies that are based on
T Note, however, that if the treatment becomes so effective that personsgjinjcal data provide evidence on the impacts of symptoms of schizophrenia
undergoing effective treatment are no longer classified as having the g, functioning®2® These studies suggest that negative symptoms of
disorder, themeasured impact of the disorder on individuals with the  schizophrenia are stronger predictors of employment and social functioning
disorder may actually increase. ) ) than are positive symptoms. In addition, as compared to other patients,
* Figure 1 could also be expanded to recognize that for any given level of patients with better functioning prior to onset of schizophrenia show better
symptoms and impairments, economic impacts may also depend upon thenctioning afterwards. The empirical results of these studies cannot be used
use and effectiveness of interventions such as job accommodations ofrig judge the employment benefits of improved treatment, however, because
vocational services that mitigate impacts of symptoms and impairments on they are often based on clinician ratings of productivity or functioning rather
market productivity. Another possible extension is to formulate a multiperiod than on measures of actual employment. Also, they do not distinguish
model in which economic effects in Period 1 have a feedback influence on petween different types of employment and they typically do not control for
Zyrlnptoms in Period 2. We discuss the empirical support for this possibility gther factors that may affect employment outcomes, such as age, education,
elow. and race.
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Recent research on the quality of care for schizophreniaFinally, the probability of not working is—t-s.

suggests that improvements in quality may result in reduced The probabilities, andv,, and the distribution functiorg
levels of symptoms and improved functioning for patiéhts. andF,, are presumably determined by the characteristics of
We do not attempt to assess directly these potentialthe individual and the locality and system of care where they
consequences of quality improvements, but we use ourgre treated. While each of these characteristics may influence
estimates of the symptom-employment relationship to v, v, F_andF,, we do not attempt to model each of these

simulate the potential effect of improved treatment on possible structural impacts. Instead, we estimate reduced-form
employment rates. The simulations illustrate how the receipt impacts of these characteristicsoands.*

of more effective treatment and physician choice of Wi timat tions (1) and (2) using the multinomial
antipsychotic medication might affect rates of employment and = €S %e equations (.) and 9 )
earnings among persons with schizophrenia.* probit mode'¥. The multinomial probit model is:

N Y, = jif Uy =max (U,;,U, ) forall k # j, ©)
Empirical Model
where u, = g, +¢, is the random utility associated with choice
The empirical specification is based on a static model of choicej, j=0,1,2 indexes the three employment staitek,...n in-
wherein an individual chooses the employment state thatdexes individuals, anxl represents individual and local area
offers the greatest utility. There are three employment states:characteristics. The choice paramefrare normalized to 0,
not employed, employed in a sheltered or supported job, andB, andp, are estimated, arg] is the random component of
employed in a non-supported job.t The likelihood of utility. U, is normalized to 0, since only relative utilities are
employment in each of the two job sectors can be identified by the choice of employment state. Thus, we specify
characterized by the probabilities that a job opportunity will two random terms;, ande ,, as mean-zero bivariate normal
be availablevj ( = 1, 2) and the quality of the job opportunity error terms with variance-covariance matrix
in each sectory. Quality is defined here to include wages,
| 2

working conditions, and non-wage costs and benefits of y= O,
working. The quality of a job opportunity may be a function [0'12 0-22] )
of consumer preferences. For example, some consumers ma?/ o _ ) ) )
associate stigma with jobs in sheltered workshops. den'qfl_catlon of the variance-covariance matrix requires the

An individual decides to work when he receives a job Testriction: o, =1 and o, =1.  Therestriction o,,=0  impo-
opportunity in either sector such that the offered job quality S&S the independence of irrelevant alternatives (lIA)
exceeds the utility of not working. Thus, the probability of assumption.T We test this assumption using the estimate of
receiving a job opportunity in theh sector preferable to not 91 from the multinomial probit model.
working isv[]1 - F ()], whereF, is the cumulative marginal
density function oqu and whereq” is the utility of not Data
working. Analogously, the probability of receiving a job offer
in the non-supported job sector, sector 1, that is preferable torhe Schizophrenia Care and Assessment Program (SCAP)
a job in the supported/sheltered work sector, sector 2, isdatabase contains both employment and symptom
v,01,[P(q, < q,) whereP([Jis the cumulative probability that  information, which are required for implementation of our
g, <q, based on the joint density functiGa,, q,). Similarly, empirical approach. The SCAP is an observational,
we can defindd(q, < q,| q,>0,a,>q) as the probability that longitudinal study of treatment and outcomes for persons with
non-supported employment is preferable to sheltered/supportedschizophreni®. Recruitment began in June 1997, and
employment when both are preferred to not working. Thus,

the probability of working in the non-supported sector is:

c=v [I—F, (q'):l[(l—vz)+v2 (1—F2 (‘Ir))H(')'H’z F, (q')} @ * Receipt of disability income is not included as an exogenous explanatory
. variable in the empirical model of employment since consumer decisions

- e L. about labor supply simultaneously influence the amount of disability income
Similarly, the probability of working in the sheltered/supported they receive (or their eligibility to receive disability income).

sector is: T The multinomial logit modgl, which is typical_ly used in_s_t_ead of tr_]e
multinomial probit model to estimate discrete choice probabilities, requires
s=v, [1—F2 (q’ )][(l—vl Y+v, (I—E (q’))(l—H ())+ v K (qf)}. @) the IIA assumptior® This assumption may not be justifiable in this context,

since the relative odds of sheltered/supported employment compared to non-
_— employment depends on, among other things, the availability of
* A complete implementation of our proposed structural approach would non-supported jobs. The IIA assumption means that the relative odds of one
jointly model the effects of treatment on symptoms and the effects of choice (i.e., outcome) versus another should not depend on the availability
symptoms on employment and, therefore, would require longitudinal of a third option. For example, if in the hypothetical situation that no
analysis of treatment and subsequent outcomes. Such an analysis is beyonsheltered or supported jobs are available the odds of being not employed
the scope of the current study. versus being employed in an unsupported job are 2 to 1, then the IIA
T Note that the grouping of sheltered and supported jobs into a single assumption implies that this ratio will stay constant following the
sector obscures important differences among jobs. For example, someintroduction of sheltered or supported job opportunities. Clearly, this is a
persons may hold regular competitive jobs in the community and only strong assumption, since there is no basis for the presumption that sheltered
require occasional assistance from a job coach while sheltered workshopor supported jobs would not draw disproportionately from one or the other
jobs are essentially segregated from the community workforce. As noted group. If the IIA assumption is violated, the multinomial logit estimates are
below, however, limitations in our data made the use of finer distinctions biased and inconsistent. The multinomial probit model does not have this
among types of jobs problematic. limitation.
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participants are interviewed at regular intervals for three years.into the employer’s regular workforce but also receives
The SCAP is being implemented in six localities with ongoing help on the job from a job co&éh.

organized systems of specialty care for persons with severe Since respondents may not clearly distinguish among the
mental illness. They include academic health centers, categories of supported or sheltered jobs, and preliminary
community mental health centers, and Veterans Affairs (VA) analyses supported pooling of these categories, we group
providers.* All SCAP participants are over the age of 18 and employed consumers in our analysis into one of two
had, at the time of entry into the study, a current diagnosis of categories: non-supported jobs and supported/sheltered jobs.
schizophrenia, schizophreniform, or schizoaffective disorder. Employed consumers who did not report being in a sheltered
The data used here are from the baseline SCAP interviewsworkshop, or having a special supervisor or job coach, were
and baseline clinical assessments. classified as being in unsupported jobs.*

Clinical assessments, which were conducted by trained Baseline face-to-face or telephone interviews were
clinical assessors, include scores on the Positive and Negativeonducted with 1,893 consumers. Eighteen consumers had no
Syndrome Scale (PANSS3),the Montgomery-Asberg  baseline clinical information, and 100 additional consumers
Depression Rating Scale (MADR%)and the Simpson-  were missing several items from one or more of the clinical
Angus Scale (SA¥ a rating of extrapyramidal side effects of symptom scales. Of those remaining, 132 consumers were
antipsychotic treatment. We use two PANSS subscales, themissing information for one or more individual characteris-
PANSS Positive subscale, which measures positive symptomdics, leaving a sample of 1,643 consumers.t
(e.g., auditory hallucinations, delusions, or incoherence and The analyses of these consumers include controls for race,
illogical thought), and the PANSS Negative subscale, which gender, educational attainment, age, and the number of years
measures negative symptoms (e.g., poverty of speechpetween age 18 and the age when symptoms began, which
affective flattening, avolition, or attentional impairment). proxies for potential work experience and training prior to onset

Each scale measures a potentially important and distinctof the disease. Consumers range in age from 18 to 78 years
dimension of symptoms that may impact employment for old with an average age of 42. Approximately 63 percent are
persons with schizophrenia. Positive and negative symptomsmen, 40 percent are African-American, and 9 percent are
are the two defining features of schizophrémtxtrapyrami- Hispanic. Approximately 6 percent had completed 16 or more
dal side effects, which affect motor function and physical years of education, while 25 percent had completed between
appearance, are associated with use of conventionall3 and 15 years, 39 percent had completed 12 years, and 33
antipsychotic medicatioft. Major depression is a common percent had completed less than 12 years. On average these
comorbidity of schizophrenia, and there is some evidence thatconsumers had 4.6 symptom-free years after turning age 18,
its incidence among persons with schizophrenia exceeds itdut for many consumers (36.4 percent) symptoms began
incidence in the general populatitd’ before turning age 18.

Employment information is self-reported retrospectively for
the four-week period preceding the interview.f The
employment instrument first asks consumers to report whether
they have worked for pay in the past four weeks. Consumers* The reader should note several potential ambiguities in our classification
who reported working at a job for pay were then asked whetherbased on the available data. First, data were not collected on accommoda-
the iob heltered kshoo” and whether thev had tions that may have been made by employers (e.g. flexible work schedules or
) ejobwasinas e ere qu shop™ and whether they _a amodifying job content) for employees’ disabilities. Similarly, data were not
“job coach or special supervisor”. Sheltered workshop jobs collected on “natural” workplace supports provided by fellow employees.
are provided by agencies that offer vocational and Persons in jobs we have classified as “unsupported” may in fact have

habilitati f t ith disabiliti Job ith benefited from these accommodations or natural supports. Second, because
re_ aoiirtation services o_persons W' 1sabl I. ies. Jobs with questions pertain to a single point in time, we cannot distinguish
a job coach and/or special supervisor would include enclavebetween persons in “transitional” employment programs, who are
jobs (where persons with disabilities work in a separate unit témporarily receiving supports such as job coaching, from persons who

ith thei . ithi it Kol d receive on-going support that is not time-limited. Both are classified as holding
wi €irown superV|so_rW| in acommum y wor .p f”‘ce) an supported jobs in our analysis even though persons in transitional
supported employment jobs where the job-holder is integratedemployment programs at study entry will presumably be classified as
holding unsupported jobs at a later point in the study.
T The only statistically significant difference in demographic characteristics
and employment status for the 118 consumers who were excluded due to
missing symptom information compared to the 1643 consumers who were
_— included in the analysis was that he excluded consumers were significantly
* The North Carolina site includes the Duke University health system, nine less likely to be African-American. The two groups had no statistically
county treatment facilities, and a VA provider. At the West Haven, significant differences for age, educational attainment, employment status,
Connecticut site participants are from a VA provider and a community gender or age at onset of symptoms. Comparisons of the 132 consumers
mental health center. The Baltimore, Maryland site includes participants from excluded due to missing information for individual characteristics with the
the University of Maryland health system and from a mental health clinic at 1643 consumers in the final sample showed four statistically significant
the Johns Hopkins University. The fourth site is located in San Diego and differences in symptoms and employment status between the two groups.
surrounding counties and includes patients from community mental health Mean PANSS Negative and PANSS Positive scores were significantly greater
centers within the state mental health care system. The fifth site comprises(i.e., more severe symptom levels) among the 132 excluded consumers and
four mental health centers in and around Denver Colorado. The sixth site isrates of employment in sheltered/supported jobs and in non-supported jobs
three county mental health centers in central and east Florida. were significantly lower. However, mean Simpson-Angus scores were slightly
T Self-reported answers to retrospective employment questions may begreater among the excluded group while mean MADRS scores were lower.
subject to reporting error, though we are not aware of any assessments ofrherefore, to the extent that PANSS Negative or PANSS Positive symptom

error rates in self-reported employment data for persons with severe mentalseverity is predictive of employment status, we may underestimate the
illness. marginal effects of PANSS symptom reductions.
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Table 1. Percentage of consumers employed, by type of employment and location

Number Percent Percent In Sheltered Percent In Non-
Location of Consumers Employed or Supported Jobs Supported Jobs
All 1643 21.8 10.2 11.6
Orlando, FL 292 16.8 6.9 9.9
West Haven, CT 324 22.9 10.2 12.7
North Carolina 286 24.4 11.5 12.9
Colorado 143 28.7 18.2 10.5
San Diego, CA 317 18.3 6.6 11.7
Baltimore, MD 281 23.5 12.5 11.0

Table 2. Distribution of symptom scores, by employment status

. Sheltered/Supported Not Supported
Symptom Scale/Quartile Not Employed Employment Employment
Negative Symptoms:
Minimum 6 7 7
25th Percentile 14 13 11
50th Percentile 18 18 15
75th Percentile 23 22 20
Maximum 41 32 34
Positive Symptoms:
Minimum 7 7 7
25th Percentile 12 11 11
50th Percentile 16 16 15
75th Percentile 20 19 19
Maximum 37 34 33
Depressive Symptoms:
Minimum 0 0 0
25th Percentile 6 5 4
50th Percentile 13 11 11
75th Percentile 22 19 19
Maximum 49 45 40
Extrapyramidal Side-Effects:
Minimum 0 0 0
25th Percentile 1 1 0
50th Percentile 3 3 2
75th Percentile 6 6 4
Maximum 20 21 14
Results Table 2 shows the distribution of symptom scores by

employment category. For each symptom category a higher
Table 1shows rates of employment among SCAP consumers.Score indicates a greater number and greater severity of
The overall rate of employment (21.8 percent) is similar to symptoms. The distributions suggest that symptom levels in
rates found previously in severely mentally ill general are lowest for consumers who are employed in
populations*®? There is considerable variation across study non-supported jobs. However, symptom quartiles are
sites in employment rates, and the differences for sheltered oremarkably similar across employment categories, and some
supported jobs appear to be greater than differences forconsumers with high levels of symptoms are employed in
non-supported jobs. It is also noteworthy that there is no non-supported jobs while others with low levels of symptoms
obvious association between the rate of sheltered or supportedre not employed. For example, consumers in the not-employed
employment and the rate of non-supported employment within group as well as consumers in the sheltered/supported group
particular sites. had a median negative symptoms score of 18, while
A consumers in the non-supported, employed group had a slightly
* Previous estimates are derived from data on self-reported employment |ower median score of 15. Also, the maximum negative
status as of the date of interview, rather than during a four-week recall symptoms score among consumers in the non-supported,

period, and are for a severely mentally ill population that includes persons .
with schizophrenia as well as persons with other mental disorders. employed group actually exceeded the maximum score among

SYMPTOM EFFECTS ON EMPLOYMENT 29

Copyright © 2001 ICMPE J. Mental Health Policy Ecort, 25-34 (2001)



Table 3. Multinomial probit estimates of employment status

Outcome/Independent Variable Coefficient Standard Error

Non-Supported Employment

Positive Symptoms -.011 .011
Negative Symptoms -.045 *x .012
Depressive Symptoms -.012 * .007
Extrapyramidal Side-Effects -.032 .026
Hispanic -.301 .397
African-American -.022 129
Male .396 *x .120
Age/10 123 424
Age/10 squared -.051 .054
Less than 12 years of education -.028 .140
13-15 years of education 211 .186
16+ years of education .400 * .225
Age at onset — 18 .025 * .013
Indicator for age of onset <18 .182 .183
Location:
Orlando, FL -.519 ox .188
North Carolina .093 .178
Colorado -.046 .280
San Diego, CA -.525 ** 213
Baltimore -.268 192
Constant 194 .806

Sheltered or Supported Employment

Positive Symptoms -.010 .011
Negative Symptoms -.041 b .012
Depressive Symptoms -.014 ** .007
Extrapyramidal Side-Effects -.019 .025
Hispanic -.116 .326
African-American -.004 .128
Male .386 ox .123
Age/10 .287 .435
Age/10 squared -.073 .056
Less than 12 years of education -.052 .138
13-15 years of education .128 .206
16+ years of education .360 .224
Age at onset — 18 .030 ** .013
Indicator for age of onset <18 .260 .186
Location:
Orlando, FL -.520 i .186
North Carolina 111 .183
Colorado .060 .268
San Diego, CA -.589 *x .218
Baltimore -.231 .200
Constant -.233 1.248

*Statistically significant at the 10% level
** Statistically significant at the 5% level

consumers in the sheltered/supported employment group. Thusprobability of non-supported employment, but only the
while symptoms may be related to employment outcomes, effect of depressive symptoms is statistically significant. Other
having a relatively high level of symptoms does not appear to significant effects in the equation are positive effects of being
preclude non-supported employment. African-American, having 16 or more years of education, and
Multinomial probit estimates of employment are presented having a later age of onset, and two sites, Orlando and San
in Table 3. The first set of estimates is for the non-supported Diego, have negative effects on non-supported employment.
employment outcome. Negative symptoms have a statistically The second set of estimates is for sheltered or supported
significant, negative impact on the likelihood of non-supported employment. The estimates suggest that negative symptoms
employment, and positive symptoms have a negative butand symptoms of depression adversely affect the probability
statistically insignificant impact. Both depressive symptoms of sheltered/supported employment, while positive symptoms
and extrapyramidal side effects have negative effects on theand side effects do not have significant effects. The age effect
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Table 4. Simulated effects of symptom reduction on employment

Simulation Multinomial Piobit Predictions
(1) (2) (3 (4)
% B A% P % EC A% EC

Reduce All Symptoms

20% 26.9 5.2 15.5 3.3
30% 30.0 8.3 17.5 5.3
40% 33.5 11.8 19.9 7.7

Reduce Only Negative and Extrapyramidal Side-Effects

20% 25.3 3.6 14.7 2.5
30% 27.4 5.7 16.2 4.0
40% 29.6 7.9 17.9 5.7

@ Predicted percent employed.

b Difference between predicted and actual percent employed.

¢ Percent employed in non-supported (i.e., neither sheltered nor supported) jobs.

d Difference between predicted and actual percent employed in non-supported jobs.

is positive but statistically insignificant, while the estimated effects are reported separately, since several new antipsychotic
coefficients for males and symptom-free years suggest that malenedications, such as olanzapine, risperidone, and quetiapine,
consumers and consumers with more symptom-free years arare at least as effective as conventional antipsychotic
significantly more likely to be employed in sheltered/supported medications in controlling negative symptoms and have been

jobs. shown to be more effective in controlling and extrapyramidal
The restriction that,, = 0 implies the independence of side effects as compared to typical antipsychotic
irrelevant alternatives assumption. Our point estimate, o medications®3® Values for all other variables in each model

.98 and the hypothesis of no covariance between the errorsare held constant.
i.e.,0,, =0, is rejectedptvalue<.001). This result suggests The simulation results are presentedable 4. The first
that the multinomial probit estimates is more appropriate for three rows ofTable 4 show the estimated impacts on

these data than the multinomial logit model.* employment of simultaneous reductions in all symptom
levels. For example, columns 1 and 2 show that a 20 percent
Employment Simulations reduction in all symptom measures is predicted to result in a

5.2 percentage point increase in the employment, from 21.7
Next, we use the multinomial probit model estimates to percent to 26.9 percent. This implies a 25 percent increase
predict changes in rates of employment that might result from employment. Greater reductions in symptom levels are
reductions in symptom levels. The simulations represent threepredicted to have proportionally greater impacts on
scenarios for symptom reduction: a 20 percent reduction, a 30employment. Columns 3 and 4 represent the effects of
percent reduction, and a 40 percent reduction in symptomreductions in symptoms on non-supported employment.
levels. In the clinical research literature on schizophrenia a 20Reductions in all symptoms are predicted to increase
percentimprovement in symptom levels is used as a minimumemployment in non-supported jobs by between 3.3

standard of substantial improvement or remisstéhThe percentage points and 7.7 percentage points depending on the
simulations for 30 percent and 40 percent improvements magnitude of the symptom reduction.
represent large effects and are presented for comparison. The next set of simulations in the table shows the estimated

For each scenario we conduct two simulations - a reductionimpacts of simultaneous reductions in negative symptoms and
in all four symptom measures and a reduction in negative extrapyramidal side-effects only. Here the predicted effects of
symptoms and extrapyramidal side-effects only.t The effectssymptom reduction on employment range from 3.6
of reductions in negative symptoms and extrapyramidal side percentage points to 7.9 percentage points and the predicted

effects on employment in non-supported jobs range from 2.5
percentage points to 5.7 percentage points.

* A multinomial model was also estimated. For most variables there is little

quantitative difference between the two sets of coefficient estimates, though Djscussion

multinomial probit estimates of symptom effects tended to be slightly smaller

in absolute value.

t Although three of the four symptom measures are not statistically Of the four symptom categories, we find that negative symp-

significant in one or more employment equations, their coefficients point f hi h ia h h b ial ad
estimates are not zero (sble 3) and are consistent, so we include the [OMS Of schizophrenia have the most substantial adverse

impact of all four symptom scores in our employment simulations. effect on employment, whether employment opportunities are
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for sheltered/supported jobs or are for non-supported jobs.* supported employment and other vocational interventions that
For example, the estimatesliable 3imply that a 20 percent  facilitate participation in competitive employment, if such
reduction in negative symptoms from the median would interventions are available and are integrated with care
increase the mean rate of unsupported employment by 2delivery.

percentage points to 11.6 percent, compared to a .26 Several other factors may have contributed to conclusions
percentage point increase for symptoms of depression, a .4r may affect their interpretation. First, symptoms may have
percent increase for positive symptoms, and a .27 percentagdeen measured inaccurately, leading to a weakening of the
point increase for extrapyramidal side effects. The simulation statistical relationship between symptoms and employment
results Table 4) suggest that modest improvements in outcomes. Second, the strong work disincentives of public
employment participation by persons with schizophrenia are income-support and health insurance progfamsi tend to
possible through more effective treatment of symptoms. Basedconstrain the positive employment effects of symptom
on inspection of the differences between overall employment reductions. Third, because the availability of sheltered and
effects and effects on non-supported employment only, supported work opportunities varies widely across sites, the
symptoms appear to have a greater impact on non-supporte@mployment impacts of various symptoms may also vary across
employment than on sheltered or supported employment.sites. While our data do not have the power to accurately

However, even with improvements in treatment and large measure these interactions, it is possible that future research
(i.e., 40 percent) reductions in all categories of symptoms, thesewill report more substantial symptom-employment links in
results indicate that the rate of non-supported employmentlocalities where the supply of vocational services and
among persons with schizophrenia would remain quite low opportunities is plentiful.
and only one-third of consumers would work for pay. The limitations of our dependent variable data are also worth

Moreover, improved treatment regimens, adherence to bestoting. Since employment is self-reported, and since the terms
practice guidelines, and greater use of atypical antipsychotic“work for pay”, “sheltered workshop”, and “job coach” may
medications are unlikely to cause such a very large be misinterpreted by some consumers, it is possible that
improvement in symptoms. Reviews of the literature on employment status was misclassified in some cases. If the
conventional and atypical antipsychotic medications, for likelihood of misclassification is a function of the level of
example, suggests that the improvement in symptoms fromsymptoms or other characteristics, then the results of this study
switching to an atypical antipsychotic is most pronounced for are biased. For example, if consumers experiencing a higher
extrapyramidal side-effects, which have a relatively small level of negative symptoms are more likely to misclassify
impact on employment outcomes, and is marginal for themselves as not working for pay, then the effect of negative
negative symptoni®, Also, among consumers in our sample symptoms on employment are overestimated.
approximately half already had a current prescription for an  Statistical power and collinearity concerns may also be
atypical antipsychotic medication while most others had a relevant for interpreting the negative but insignificant
current prescription for a conventional antipsychotic coefficients for positive symptoms and Simpson-Angus
medication.t Less than 10 percent of consumers had novariables. Scores on the four different symptom assessment
current prescription for any antipsychotic medication. Thus, measures are positively correlated with one another, with
these results suggest that universal appropriate and effectivaypical correlation coefficients in the 0 to 0.3 range. This level
medication management would not, by itself, greatly improve of correlation presumably contributed to relatively large
employment outcomes for persons with schizophrenia. standard errors for the symptom variables.*

On the other hand, improving the quality of medication  There are several broader issues of estimation strategy that
management is an important part of a strategy to implementare worthy of comment and consideration. We have argued
“outcome oriented” car&.For example, there is evidence that that a detailed structural approach that involves the use of
switching from treatment with conventional antipsychotic multiple symptom and impairment measures may be
medication to treatment with atypical antipsychotics may preferable to a more aggregated or reduced-form approach.
improve medication continuatichyeduce hospitalizatiofs, Perhaps the strongest arguments for this approach are in terms
and increase verbal memory and executive funéti@ains of clarity of interpretation of the results and the ability to
in level of functioning due to improvements in medication or relate these results to evidence from clinical trials or other
medication management might improve the effectiveness oftreatment “outcomes” studies on the relationship between

treatment patterns and specific symptom or impairment
levels. A detailed structural framework can also
accommodate results from utilization studies on the

* The impacts of negative symptoms may be underestimated due to theqeterminants of treatment patterns, there by allowing us to
exclusion of consumers with missing demographic information, since these

consumers have significantly greater negative symptom scores and lower

employment rates than consumers included in the analyses.

T In addition to the issue of which antipsychotic medication is being ——————

prescribed, there is an issue of dosage levels. Evidence from the only large+ Note, however, that results for the significant symptom coefficients were
scale evaluation of treatment patterns suggests that more than one-third ofobust to the inclusion or exclusion of symptom measures that were not them-
consumers being treated with schizophrenia receive dosages of antipsychoticelves significant. Moreover, the fact that estimated marginal effects of sta-
medications that are outside the recommended range, and approximatelytistically insignificant symptom measures are relatively small suggests that
half of patients experiencing extrapyramidal side-effects do not receive an collinearity among symptom measures does not substantially affect the policy
antiparkinsonian agent. implications of our findings.
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ultimately measure the connection between policy Conclusion
interventions (e.g., improvements in financial access to care)
and labor market outcomes. A further advantage of this In this study, we have estimated relationships between
approach, and more generally of the use of measures of meneetailed symptom measures and employment outcomes that
tal health status measures that are not dependent on servicean be cast in the framework of a detailed structural model of
use, is that bias caused by unobservables common to bothabor market impacts due to mental disorders. Our results
service use models and employment models should beindicate that the employment impact of treatment for
minimalL. schizophrenia depends on which manifestations of the disease
Potential problems with this approach should also be noted. are affected by treatment. Negative symptoms are particularly
First, it may be difficult to find data that provide a fairly important for role functioning and employment. The marginal
complete representation of all relevant symptom and effect on employment of a reduction in negative symptoms is
impairment dimensions that we would like to include in our several times greater than the effect of a comparable reduction
analysis. The present study illustrates this problem in that somen positive symptoms. Symptoms of depression and
important impairment dimensions (such as cognitive extrapyramidal side effects also have relatively modest effects
impairment), and some consequential side effects of treatmenpn employment outcomes. Moreover, the effect of an
(such as obesity), are not captured in our data. Anotherimprovement in symptoms on employment is stronger for
potential problem is that we do not account in our framework non-supported employment than for working in sheltered or
for the labor market effects of stigma. It is possible that the sypported employment. These results imply that work outcomes
presence of mental disorder per se may have a negativgor persons with schizophrenia could be significantly improved
impact on labor market outcomes because of stigma and thehrough more extensive and appropriate use of treatments that
resultant discrimination regardless of the level of symptoms gre effective in controlling symptoms.
and impairments experienced by the individual patient.  Although commonly measured symptoms of schizophrenia
Third, the empirical model specification does not allow for impact employment, greater control of symptoms through
the effects of interactions between the availability of jmprovements in medication efficacy alone is unlikely to lead
opportunities to participate in vocational intervention tq large increases in employment for persons with
programs, such as supported employment, and symptomsschizophrenia in the near term. Expansions of supported
Greater availability of such programs may help consumers, employment opportunities and removal of work disincentives
whose symptoms would otherwise have prevented them fromijn pyplic income-support programs are two additional
finding an unsupported job, find jobs regardless of their measures that may help to increase employment participation.
symptoms. Therefore, the observed difference in symptom
levels between those who are employed in unsupported jObSAcknowIedgements
and those who are not may be less extreme when
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Finally, it could be argued that feedback effects of anonymous referees for their constructive comments.
employment status on symptoms will create simultaneity bias
in our estimates, leading us to overstate the negative impact

9 9 PacReferences
of symptoms on employment. Several recent stdties
reported finding these feedback effects though only®one ;|
identified the direction of causality (from employment to Patient Outcomes Research Teaitashington, DC: Agency for Health
symptoms) by applying a randomized design. It is also  Care Policy and Research, 1997. _ _
interesting to note that study’s finding that significant 2. Steinwachs DM, Kasper JD, Skinner BERamily Perspectives On Meet
o ing The Needs For Care of Severely Mentally Il Relatives: A National

feedback ?ﬁeCtS Were only observed for the PANSS positive Survey. Final Report to the National Alliance for the Mentally IlI
and emotional discomfort scores. In contrast, the PANSS  gattimore: Johns Hopkins University, 1992.
negative score, which is the strongest employment predictor3. Salkever DS, 1988. Morbidity costs: national estimates and economic
in our analyS|S, showed no evidence of a feedback effect. ThUS, determinants. IiResearch in Human Capital and Development: Public

based on available evidence, it is doubtful that simultaneity gfgglagﬁ S‘ég'c’pmens"ageld'” I and Sorkin A (eds). Stamford,

bias strongly affected our results. It will, nevertheless, be 4. sjade EP, Albers LA. 2000. Syndromal effects of psychiatric disorders
important to examine possible feedback effects in subsequent  on labor force exits. IResearch in Human Capital and Development:

work, which extends our model to a multi-period framework. The Economics of Disabilitalkever D and Sorkin A (eds). Stamford,
CT: JAI, 211-228.

5. Ettner SL. 2000. The relationship between labor market outcomes and

Lehman AF, Steinwachs DMPrimary Data Analysis: Schizophrenia

* Opportunities for participation in vocational intervention programs may
vary by treatment site, but interpretation of the effects of interactions

between treatment site indicators and symptoms would not be meaningful

given the potential confounding effects of unmeasured site differences.
SYMPTOM EFFECTS ON EMPLOYMENT

Copyright © 2001 ICMPE

physical and mental health: exogenous human capital or endogenous
health production? IfResearch in Human Capital and Development:
The Economics of DisabilitySalkever D, Sorkin A (eds). Stamford,
CT: JAI, 1-32.

33

J. Mental Health Policy Ecor, 25-34 (2001)



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.
23.

24.

25.

34

Mitchell JM, Anderson KH. Mental health and the labor force
participation of older workerdnquiry 1989;26: 262-271.

Ruhm CJ. 1992. The effects of physical and mental health on female 26.

labor supply. InEconomics and Mental Healtkrank R, Manning W
(eds). Baltimore: Johns Hopkins University Press, 152-181.

Mullahy J, Sindelar J. 1990. Gender differences in the effects of mental 27.

health on labor force participation. Research in Human Capital and
Development: Female Labor Force Participation and Developyweht

6, Sirageldin I, Sorkin A, Frank R (eds). Stamford, CT: JAI, 125-146. 28.

Miller LS, Kelman S. 1992. Estimates of the loss of individual
productivity from alcohol and drug abuse and from mental iliness. In
Economics and Mental Healtkrank R, Manning W (eds). Baltimore:
Johns Hopkins University Press, 91-129.

Marcotte DE, Wilcox-Gok V, Redmon DP. 2000. The labor market
effects of mental illness: the case of affective disorderRelsearch in
Human Capital and Development: The Economics of Disalfidikever

D, Sorkin A (eds). Stamford, CT: JAI, 181-210.

Savoca E. 1992. Measurement error in self-evaluations of mental health:
Implications for labor market analysis.Ezonomics and Mental Health

Frank R, Manning W (eds). Baltimore: Johns Hopkins University Press, 32.

130-151.

Pogue-Geile MF, Harrow M. Negative and positive symptoms in 33.

schizophrenia and depression: a follow-8ghizophrenia Bulll984;
10: 371-387.

Jackson HJ, Minas IH, Burgess PM, Joshua SD, Charisiou J, Campbell34.

IM. Negative symptoms and social skills performance in schizophrenia.
Schizophr Re4989;2: 457-463.

Solinski S, Jackson HJ, Bell RC. Prediction of employability in
schizophrenic patientsSchizophr Red992;7: 141-148.

Lysaker P, Bell M. Negative symptoms and vocational impairment in 35.

schizophrenia: repeated measurements of work performance over six
months.Acta Psychiatrica Scand995;91: 205-208.

Schuldberg D, Quinlan DM, Glazer W. Positive and negative symptoms 36.

and adjustment in severely mentally ill outpatieRts;chiatry Re4999;

85: 177-188.

Lehman AF, Steinwachs DM. Schizophrenia patient outcomes research
team: final report. Unpublished manuscript, University of Maryland, 2000.
Greene WHEconometric Analysis: Third Editiodpper Saddle River,

NJ: Prentice Hall, 1997, 880-926.

Maddala GSLimited-dependent and Qualitative Variables in
EconometricxCambridge, UK: Cambridge University Press, 1983, 61-
62.

Haley JC, Russo PA, Johnstone BM, Crown WH. 1998. Prospective, 39.

naturalistic outcomes measurement: The Schizophrenia Care and
Assessment Prograrivalue in Health1998;1(1).

Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome 40.

Scale for schizophreni&chizophrenia Bulll987;13 261-276.
Montgomery SA, Asberg M. A new depression scale designed to be
sensitive to changdBr J Psychiatry1979;134: 382-389.

Simpson GM, Angus JWS. A rating scale for extrapyramidal side- 41.

effects.Acta Psychiatrica Scand970;212S 11-19.

Andreasen, NC, Schultz, SK. 1996. Assessing the symptoms of
schizophrenia, IrHandbook of Mental Health Economics and Health
Policy, Volume |, Schizophreni®doscarelli M, Rupp A, Sartorious N
(eds). John Wiley: Chichester, 15-22.

Bentall RP, Day J, Rogers A, Healy D, and Stevenson RC. 1996. Side-43.

effects of neuroleptic medication: assessment and impact on outcome
of psychotic disorders. IRlandbook of MentaHealth Economics and

Copyright © 2001 ICMPE

29.

30.

31.

37.

38.

42.

Health Policy Vol. 1, Moscarelli M, Rupp A, Sartorious N (eds). John
Wiley: Chichester, 133-148.

Siris SG. Depression in schizophrenia: perspective in the era of
“Atypical” antipsychotic agentsAm J Psychiatry2000; 157 (9):
1379-1389.

Bermanzohn PC, Porto L, Arlow PB, Pollack S, Stronger R, Siris SG.
Hierarchical diagnosis in chronic schizophrenia: a clinical study of
co-occurring syndrome$chizophrenia Bul2000; 26 (3): 517-525

Clark RE, Bond GR. 1996. Costs and benefits of vocational programs
for people with serious mental iliness. Hlandbook of MentaHealth
Economics and Health Policyol. 1, Moscarelli M, Rupp A, Sartorious

N (eds). John Wiley: Chichester, 219-238.

Bell MD, Lysaker PH, Milstein RM. Clinical benefits of paid work
activity in schizophreniaSchizophrenia Bulll996; 22 (1): 51-67.

King DJ. Drug treatment of the negative symptoms of schizophrenia.
Eur Neuropsychopharmacoll998;8: 33-42.

Kopelowicz A, Zarate R, Tripodis K, Gonzalez V, Mintz J. Differential
efficacy of olanzapine for deficit and nondeficit negative symptoms in
schizophreniaAm J Psychiatry2000; 157 987-993.

Feltus MS, Gardner DM. Second generation antipsychotics for
schizophreniaCan J Clin Pharmacoll999; 6: 187-195.

Campbell M, Young PI, Bateman DN, Smith JM, Thomas SH. The use
of atypical antipsychotics in the management of schizophr8nid.

Clin Pharmacol1999;47: 13-22.

Leucht S, Pitschel WG, Abraham D, Kissling W. Efficacy and
extrapyramidal side-effects of the new antipsychotics olanzapine,
guetiapine, risperidone, and sertindole compared to conventional
antipsychotics and placebo. A meta-analysis of randomized controlled
trials. Schizophr Re4999; 35 (1): 51-68.

Kapur S, Remington G. Atypical antipsychotics: new directions and new
challenges in the treatment of schizophreAianu Rev Me@001;52:
503-517.

Lehman AF. Developing an outcomes-oriented approach for the
treatment of schizophrenid. Clin Psychiatry1999;60: 30-35.
Rosenheck R, Chang S, Choe Y, Cramer J, Xu W, Thomas J, Henderson
W, Charney D. Medication continuation and compliance: a comparison
of patients treated with clozapine and haloperiddClin Psychiatry
2000; 61 (5): 382-386.

Malla AK, Norman RM, Scholten DJ, Zirul S, Kotteda V. A comparison
of long-term outcome in first-episode schizophrenia following treatment
with risperidone or a typical antipsychotkClin Psychiatry2001;62

(3): 179-184.

Cuesta MJ, Peralta V, Zarzuela A. Effects of olanzapine and other
antipsychotics on cognitive function in chronic schizophrenia: a
longitudinal study.Schizophrenia Re2001;48 (1): 17-28.

Bound J, Burkhauser R. 1999. Economic analysis of transfer programs
targeted on people with disabilities. Handbook of Labor Economics

vol. 3c, Ch. 51, 3417-3528. Ashenfelter O, Card D (eds). Amsterdam:
Elsevier.

Frank R, Gertler P. Assessment of measurement error bias for estimating
the effect of mental distress on incordéduman Resourcek991,;26:
154-64.

Bond GR, Drake RE, Mueser KT, Becker DR. An update on supported
employment for people with severe mental ilin€sschiatric Services
1997; 48 (3): 335-346.

Mueser KT, Becker DR, Torrey WC., et al. Work and nonvocational
domains of functioning in persons with severe mental illness: a
longitudinal analysisJ Nerv Mental Dis1997;185 (7): 419-426.

E. SLADE AND D. SALKEVER

J. Mental Health Policy Ecord, 25-34 (2001)



