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Abstract
Employment is an important goal for persons who have a severe mental illness (SMI). The current literature finds some 
evidence for a positive relationship between employment and measures of mental health (MH) status, however study design 
issues have prevented a causal interpretation. This study aims to measure the causal effect of employment on MH status and 
total MH costs for persons with SMI. In a quasi-experimental prospective design, self-reported data measured at baseline, 
6-months, and 12-months, on MH status and employment are paired with Public Mental Health System (PMHS) claims 
data. The study population (N = 5162) is composed of persons with a SMI who received PMHS services for a year or more. 
Outcome variables are MH status symptom scores from the BASIS-24 instrument and total MH costs. The estimation method 
is full information maximum likelihood, which allows for tests of employment endogeneity. Outcomes with an insignificant 
test of endogeneity are estimated using tobit or ordinary least square (OLS). Employment has modest but meaningful effects 
on MH status (including overall MH status, functioning, and relationships) and reduces total mental health costs on average 
by $538 in a 6-month period. Tests of endogeneity were largely insignificant, except for the depression score that tested mar-
ginally statistically significant. Interaction terms between baseline MH scores and employment indicated larger employment 
effects for individuals with worse baseline scores. This study demonstrates the non-vocational benefits of employment for 
individuals with SMI. Results have high generalizability and should be of interest to federal and state governments in setting 
appropriate disability policy and funding vocational programs. From a methodological perspective, future research should 
still be concerned with potential endogeneity problems, especially if employment status and MH outcomes are simultaneously 
measured and/or baseline measures of MH are not adequately controlled for future research should continue to examine the 
multi-dimensional nature of MH status and costs. Our analyses also demonstrate the practical use of a state-wide outcomes 
measurement program in assessing the factors that influence the recovery trajectories of individuals with SMI.

Keywords  Employment · Employment mental health · Employment health · Mental health status · Mental health costs · 
Severe mental illness

Introduction

The nature of the relationship between employment and men-
tal health (MH) is a complex subject with a literature that is 
increasingly using sophisticated statistical methods and longi-
tudinal data to explore various aspects of the relationship. Part 
of the complexity in studying employment and MH is the bidi-
rectional nature of the causal relationship. A number of studies 
have examined the causal effect of psychiatric illness on labor 
market outcomes such as employment status, hours worked, and 
measures of productivity (Chatterji et al. 2007, 2011; Ojeda et al. 
2010; Banerjee et al. 2017). Results overwhelmingly support 
that psychiatric illness has a negative effect on labor market out-
comes, though exact mechanisms and heterogeneity in effects of 
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this causal relationship are still being explored. Looking at the 
relationship in the opposite direction (i.e. the effects of employ-
ment on MH), there is a growing literature that is examining the 
causal effects of employment on MH for the general population 
(Hamilton et al. 1997; Andrés 2004; Mandal and Roe 2008; 
Gathergood 2013; van der Noordt et al. 2014). The evidence 
largely supports that unemployment has negative (and likewise 
employment has positive), effects on measures of psychological 
well-being and population levels of psychiatric illness. Fewer 
studies, however, have examined the effects of employment on 
measures of MH status and other MH outcomes (e.g. health 
care costs) for individuals with a severe mental illness (SMI), 
in part because there are limited longitudinal datasets that have 
tracked both employment and MH outcomes for this popula-
tion. To fill this gap, we take advantage of one state’s public 
MH outcomes monitoring system that tracks both employment 
status and measures of MH status to estimate the causal relation-
ship between employment and MH status and costs for persons 
with SMI.

Estimating causal effects of employment on non-voca-
tional outcomes for adults with SMI presents clear research 
design challenges. Random assignment of employment in 
an experimental design to a treatment group and a control 
group with mandatory adherence is not feasible. Randomized 
trials of vocational interventions (e.g. trials that have com-
pared models of supported employment (SE) to high quality 
vocational rehabilitation) are not assigning work randomly. 
Consequently, data collected from such trials to estimate the 
impact of employment status on MH outcomes will have simi-
lar methodological challenges as are present in other non-
experimental data. To infer causality in non-experimental 
regression studies, the econometric problem of endogeneity 
must be addressed. Endogeneity occurs in a regression model 
when explanatory variables are correlated with the error term 
(Wooldridge 2010). Employment may be endogenous to MH 
outcomes in a structural sense, if the outcomes are deter-
mined simultaneously, and/or in a statistical sense, if there 
are difficult-to-measure individual or environmental charac-
teristics, such as personality traits, that are both correlated 
with employment status and are directly related to MH out-
comes. To address endogeneity, statistical approaches such as 
instrumental variables (IVs) estimation methods could yield 
unbiased estimates of causal employment effects, though 
finding data on instruments that are both strong predictors 
of employment status and statistically unrelated to the MH 
outcome variables is often infeasible.

Relevant recent literature illustrates these concerns. While 
almost all cross-sectional studies correlating employment 
to MH status for persons with SMI have noted problems in 
inferring causation, opposing interpretations of these associa-
tions have been offered. Whereas some studies used regres-
sion analysis to estimate the influence of MH indicators on 
contemporaneous employment status (Ojeda et al. 2010; 

Salkever et al. 2007), other studies interpreted the association 
as a causal link from employment to MH; thus, Mueser et al. 
(1997) found that employed patients tended to have “lower 
symptoms…higher Global Assessment Scores…(and)…
better self-esteem”, and concluded that “(t)hese findings 
underscore the potential importance of work in the overall 
rehabilitation process.” In a study that included both con-
temporaneous and follow-up outcome analyses, Burns et al. 
(2007, 2008) reported that subjects “who worked had better 
global functioning, fewer symptoms, and less social disability 
at final follow-up…Working was associated with having been 
in remission and out of hospital for the previous 6 months,…a 
slight decrease in depression, and with being in remission over 
the subsequent 6 months.” They conclude that this “evidence 
of work having beneficial effects on clinical and social func-
tioning…merit(s) further exploration.”

Other noteworthy research includes work by Bell and 
associates (Bell et al. 1996; Bell and Lysaker 1997), who 
randomized 150 persons with SMI into paid and volunteer 
jobs. Actual work participation for the 22-week interven-
tion was classified as full, partial, and nonparticipation. 
Full participants made up 62% of the paid work group and 
18% of the volunteer group; thus, randomization appears to 
have influenced participation of subjects, but actual levels of 
participation were still probably influenced by unmeasured 
MH status measures, thus confounding inferences regarding 
causal employment effects on MH. Study results indicated 
that persons who worked a high percentage of weeks (paid 
or volunteer) had significantly lower Positive and Negative 
Syndrome Scale (PANSS) symptom scores than non-par-
ticipators, and a lower rate of re-hospitalization (Bell et al. 
1996). A more recent study (Kukla et al. 2012) compared 
data over a 2-year intervention period for 187 patients ran-
domized to 1 of 2 different employment programs. Sub-
jects were divided into four groups based on their 2-year 
work experiences over the follow-up period: no paid work, 
minimal paid work, steady paid noncompetitive work, and 
steady paid competitive work. Analysis of follow-up data 
in 6-month intervals showed significant employment group 
differences for PANSS total and positive scales; however, the 
only significant group-time interaction over the 24 months 
was for the negative PANSS subscale (with only the steady 
competitive group showing a steady decline) (Kukla et al. 
2012). Authors from both of the above studies expressed 
caution in interpreting results as causal in nature.

In summary, the literature that is focused on the popula-
tion with a SMI tends to report positive associations between 
MH status and employment but the vast majority of this 
literature uses contemporaneous data that make causal inter-
pretation difficult (Marwaha and Johnson 2004). Studies that 
focused on individuals with SMI are often limited by small 
sample sizes; this inhibits the use of more than a few regres-
sion covariates, the use of IV techniques, and formal tests of 
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regressor endogeneity. A further limitation in much of this 
literature is the lack of lagged data that allow for the esti-
mation of recursive models. More recent research that has 
focused on the effects of employment on MH outcomes for 
the general population, and that have controlled for endoge-
neity, have found a positive effect of employment on meas-
ures of MH such as mental distress (Hamilton et al. 1997), 
general psychological health (Andrés 2004; Gathergood 
2013), the probability of treatment for anxiety (Gathergood 
2013) and self-reported depressive symptoms (Mandal and 
Roe 2008). In the study by Hamilton et al. (1997) where a 
statistical test of endogeneity was performed, the authors 
reported that “results indicate an endogenous relationship” 
and that model estimates that did not control for endogene-
ity were “biased upwards”. Similar approaches have yet to 
be applied in studying causal effects of employment on MH 
outcomes for individuals with SMI.

This study investigates the causal impacts of employment 
status on five measures of MH status and MH costs using 
longitudinal observational data on a large sample (N = 5162) 
of patients with a SMI served by Maryland’s Public Mental 
Health System (PMHS). These study data are unique in that 
measures of employment status and MH status were peri-
odically collected as a regular part of care. Using repeated 
measures on the same individuals, we construct a prospec-
tive study design that tracks changes in employment status 
and changes in measures of MH outcomes over time. In this 
design, MH outcomes are measured approximately 6 months 
after the change in employment status, allowing us to esti-
mate employment effects using a recursive model that also 
controls for prior MH status. Additionally, to control for and 
test for potential endogeneity of employment, we use a full 
information maximum likelihood (FIML) estimation method 
that incorporates measures of local labor market rates simi-
larly to an IVs methodology. This is the first study to our 
knowledge that uses a statistical methodology that is able 
to control for potential endogeneity in the estimation of the 
effects of employment on MH outcomes for persons with 
SMI. Furthermore, its use of a large population-level dataset 
is an advantage over previous studies that have mostly used 
small datasets from vocational rehabilitation trials, which 
implies broader generalizability in results and allows us to 
use a richer set of control variables.

Data and Design

The study utilizes two data sources: the Outcomes Meas-
urement Survey (OMS) data for those using Maryland’s 
PMHS from September 1, 2006 through August 31, 2009, 
and PMHS health care claims data for the same persons 
and time period. Maryland’s PMHS in this time period 

was a fee-for-service system managed by an administrative 
services organization. MH clinics administered the OMS 
to each patient approximately every 6 months to docu-
ment patient progress. The OMS includes a 24-question 
instrument called the Behavior And Symptom Identifica-
tion Scale (BASIS-24) to measure self-reported MH status 
(Eisen et al. 2004; Cameron et al. 2007). The BASIS-24 
questions aggregate into an overall score and seven status 
sub-scores, including scores for depression, functioning, 
relationships, emotional lability, psychosis, self-harm, 
and substance abuse. The instrument has been tested in 
multiple countries and has been found to be valid and 
reliable in the US among Whites, Blacks, and Latinos, 
in both the inpatient and outpatient settings (Eisen et al. 
2006). The OMS contains several questions on employ-
ment, including: (1) “Are you currently employed?” (yes/
no) and if you answer ‘no’, a follow-up question, (2) “Have 
you been employed (since last interview date/in the past 
6 months)?”. In addition to the OMS, we obtained PMHS 
health care claims data in the relevant study period for all 
individuals in our study population. We extracted patient 
diagnoses, demographics, and service reimbursement 
information.

The study population was selected from all PMHS users 
(excluding those with Medicare coverage whose care was 
not managed) for whom at least 3 consecutive and largely 
complete (19 out of 24 BASIS-24 questions completed) 
OMS records existed in the 9/1/2006–8/31/2009 period 
(N = 8577). For patients with more than three OMS 
records, earlier records were chosen over later records to 
mitigate effects from the recent recession. For these 8577 
patients, further study inclusion criteria were: reporting 
“not currently employed” in OMS Interview 1, having a 
primary diagnosis of an SMI, being aged 18 to 65, and 
being eligible for PMHS services through supplemen-
tal security income (SSI) or other non-family programs. 
This study population (N = 5162) was then divided into 
an employment group (N = 770) of those who report 
being “currently employed” at the time of the second 
OMS interview, and a comparison group (N = 4392) who 
report being “not currently employed”. Figure 1 below 
illustrates the prospective research design. Of those who 
reported they were employed at OMS Interview 2, 59.5% 
also reported being employed at OMS Interview 3. For 
those who reported that they were not employed at OMS 
Interview 2, only 3.4% reported that they were employed 
at OMS Interview 3.

The study population was 56% women, 48% White non-
Hispanic, 40% Black non-Hispanic, and 12% other races. 
For primary diagnosis, there were 26% with a diagnosis of 
schizophrenia, 24% with a diagnosis of bipolar, 36% with a 
diagnosis of major depression, and 13% with another SMI. 
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Primary diagnosis was assigned as the most frequent diag-
nosis from each individual’s PMHS records, using only the 
primary diagnosis field. ICD-9-CM codes used were the 
following: 295.10–295.95, 296.33, 296.34, 296.43, 296.44, 
296.53, 296.54, 296.63, 296.64, 296.80, 296.89, 297.1, 
298.9, 301.22, 301.83 (see Table 1 for further diagnosis 
category definitions). Table 1 presents descriptive statistics 
on the different variables used in the study, by employment 
status at T2.

Outcome Measures

Of the total of 8 BASIS-24 scores produced from 1 question-
naire (1 overall score and 7 subscale scores), this study uses 
the overall score and 4 sub-scale scores, including depres-
sion, functioning, relationships, and emotional lability, as 
outcome variables measured at T3 (see Table 1 for variable 
definitions). The distributions for other subscale scores were 
non-normally distributed and therefore were only used as 
control variables. Responses to BASIS-24 questions are on 
a five-point ordered scale and were aggregated via a propri-
etary algorithm into continuous scores ranging from 0 to 4. 
In our study, all BASIS-24 scores were inverted for easier 
interpretation, where a 0 represents the worst possible score 
and 4 represents the best possible score.

Total MH service cost was also used as an outcome vari-
able, defined as the sum of all reimbursements for PMHS-
covered services rendered in the time period between Inter-
views 2 and 3 divided by the number of days in the time 
period. Since this variable’s distribution is approximately 
log-normal, it was analyzed in natural log form. Average 
total MH service cost was $4778 in period 1 and $4752 in 
period 2.

Explanatory Variables

Explanatory variables include baseline variables for each 
outcome variable, the time 2 binary employment indicator, 
and a rich set of individual characteristics. Individual char-
acteristics include (1) an indicator of employment in the 
6 months prior to Interview 1, (2) an indicator for whether 
any SE services were accessed in period 1, (3) other base-
line MH and primary diagnosis indicators, (4) individuals’ 
demographic characteristics and living situation, (5) PMHS 
eligibility group (e.g. eligibility through receipt of SSI), and 
(6) indicators of attachment to a particular provider. Three 
different variables were used to measure different aspects of 
local labor market conditions. These were (i) a measure of 
local unemployment rates at the county level, (ii) a meas-
ure of employment rates at the tract level for individuals 
with incomes below the poverty level, and (iii) a measure 
of employment rates at the zip-code level based on a similar 
population with SMI, but who only had two consecutive 
OMS records and therefore did not meet study inclusion 
criteria (see Table 1 for more details).

Data Analytic Procedures

Using FIML, we estimated coefficients for a recursive 
regression model with two parts: (1) a probit equation for 
employment at time 2 and (2) a Tobit equation for the mental 
status outcome at time 3 [or ordinary least squares (OLSs) 
for total MH costs]. We assume normally distributed ran-
dom disturbances (Roodman 2011) for each equation and 
we allow for cross-equation correlation of disturbances for 
the same person (which occurs if the employment indicator 
is endogenous). Normality of all outcome variables were 
assessed based on histograms and measures of skewness 
and kurtosis. FIML estimation allows us to formally test for 

Fig. 1   Prospective study design
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endogeneity of the employment indicator. The equations for 
our FIML estimation are as follows:

We specify both a “main” employment effect (β1) and 
an interaction effect (β2) between the employment dummy 
and the baseline value of the dependent variable measure of 
MH status. For the dependent variable of total MH costs, 
there is no interaction term used. This specification, using 
an interaction with baseline MH status, is similar to the mul-
tiplicative specification of health “production functions” in 
the health economics literature (Phelps 1997; Salkever 1976) 
and is consistent with the possibility that treatment should 
have more positive effects on persons in poorest health rela-
tive to persons in better levels of health. It also reflects the 
notion of “floor” and “ceiling effects”, since the value for 
each symptom score is in the range from 0 to 4, where a 
4 reflects the best health. All covariates are used in both 
equations with the exception that the covariate group for 
labor force indicators is excluded in Eq. 2. The results of 
the endogeneity test in the FIML estimations will inform 
whether the FIML estimation method is necessary (where 
the endogeneity test is statistically significant) or not. In the 
case that endogeneity is not found to be an issue, we will run 
single equation models using Eq. 2 only.

Results

Results from various models are presented in Tables 2, 3, 4 
and 5. Table 2 presents standalone results from Eq. 1 in the 
form of average marginal effects to illustrate what covariates 
are strong predictors of employment. Two different versions 
of Eq. 1 are shown, Model A whose specification is used in 
FIML estimations for all outcome variables except the over-
all score, and Model B which is used for the overall score. 
Results from the two forms of Eq. 1 are nearly identical and 
show that the strongest predictors of employment are having 
had any SE services in period 1 and having been employed 
in the 6 months prior to T1. Other predictors of employment 
include PMHS eligibility category, living situation, and local 
labor market variables. Local labor market variables are in 

(1)
Employment T2i = �0 + � �

1prior employmenti

+ � �

aBASIS-24 T1 scores and MHcost PD1i

+ � �

bindividual characteristicsi + � �

clabor market variablesi + �i,

(2)
MH status T3i = �0 + �1employment T2i + �2employment T2 ∗ MH status T1i

+ ��aBASIS-24 T1 scores and MH cost PD 1i

+ ��bindividual characteristicsi + �i.

the expected direction with both employment rate variables 
having positive coefficients and the unemployment rate vari-

able having a negative coefficient. Both the county unem-
ployment rate and the census tract below poverty employ-
ment rate are statistically significant at the 0.05 level while 
the zip-code level employment rate for persons with SMI is 
marginally significant.

Principal results from FIML estimations are presented 
in Table 3 (full FIML results with coefficients from both 
equations are available upon request). The test of endoge-
neity (rho), reported in Table 3, is a one-tailed test on the 
correlation of the error terms between the two models; the 
expected sign is positive for all BASIS-24 outcome vari-
ables and negative for total costs because omitted factors that 
make employment more likely should also improve MH sta-
tus and lower total costs. A significant test statistic implies 
employment endogeneity is present; an insignificant result 
suggests control for endogeneity is unnecessary and a single 
equation Tobit or OLS for costs is appropriate. Error correla-
tion test statistics are for the most part insignificant, with the 
depression score (+ 0.41, p = .081) and the relationship score 
(− .162, 0.170) being the closest to being statistically signifi-
cant. The correlation test statistics are in the expected direc-
tion for the depression, functioning, and emotional lability 
scores (all positive). For the relationships score, functioning 
score, and total MH costs, the test statistic is in the opposite 
than expected direction, though p-values are highly insig-
nificant for functioning (0.785) and total costs (0.668). The 
depression score test statistic is the most ambiguous in its 
marginally significant p-value of 0.081. While many of these 
test statistics are insignificant, which implies using a single 
equation model is sufficient, it may be that the inclusion of a 
large number of individual characteristics as covariates obvi-
ates the need for treating T2 employment as endogenous.

The estimated main (β1) and interaction (β2) regres-
sion coefficients for T2 employment are also presented in 
Table 3. Given that most of the error correlation test sta-
tistics are statistically insignificant, we will only focus on 
the depression score. Depression score FIML results for β1 
(− .14, 0.679) and β2 (− .11, 0.003) suggest that, control-
ling for endogeneity, employment does not have an effect 
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on depression. Looking at the calculated average marginal 
effect, which accounts for both β1 and β2 coefficients, the 
effect of employment on depression is statistically insignifi-
cant (− .37, 0.206).

Single equation Tobit estimation coefficients differ from 
the FIML coefficients primarily in the results of the main 
(β1) coefficients. All of the β1 Tobit coefficient estimates 
are positive and clearly significant except emotional labil-
ity (0.18, 0.051 two-tailed). The β1 coefficient should be 

interpreted as the effect of employment on the T3 score 
where the baseline score is 0 (poorest health), whereas the β2 
coefficient is interpreted as the additional effect of employ-
ment for each unit increase in the baseline score. Taking 
the overall score as an example, working at T2 is expected 
to improve the overall T3 score by 0.18 points for some-
one with an overall baseline score of 2.0 (0.4 − 2 * .11). 
β2 coefficients are statistically significant for the overall, 
depression, and relationships scores in the Tobit results. 

Table 2   Average marginal 
effects from probit models on 
outcome employment status at 
time 2

a Model A excludes overall score at Interview 1 as a covariate due to high collinearity between the overall 
score and the depression score. This specification for the probit equation was used in all FIML models 
except where the outcome was the overall score at Interview 3
b Model B excludes depression at Interview 1. This model for the probit was used in the FIML model for 
the outcome overall score at Interview 3

DV: Employment T2 Model Aa (N = 5162) Model Bb 
(N = 5143)

dydx p-value dydx p-value

Female − 0.012 0.216 − 0.011 0.257
Black 0.007 0.490 0.008 0.470
Other 0.036 0.012 0.037 0.011
Age (years) − 0.002 0.000 − 0.002 0.000
Prior employment T1 0.115 0.000 0.115 0.000
Any SE services PD1 0.213 0.000 0.212 0.000
Overall score T1 0.028 0.099
Depression T1 0.011 0.152
Functioning T1 0.013 0.151 0.012 0.174
Relationship T1 0.006 0.294 0.001 0.825
Emotional lability T1 0.004 0.478 − 0.001 0.943
Psychosis T1 0.003 0.563 0.001 0.904
Self harm T1 0.001 0.835 − 0.001 0.899
Substance abuse T1 − 0.014 0.038 − 0.015 0.020
Total MH cost PD1 − 0.0077 0.076 − 0.007 0.105
Pdx schizophrenia (ref = depression) − 0.017 0.237 − 0.018 0.209
Pdx bipolar (ref = depression) − 0.002 0.881 − 0.003 0.817
Pdx other SMI (ref = depression) 0.027 0.052 0.026 0.060
Eligibility uninsured (ref = SSI) 0.118 0.000 0.119 0.000
Eligibility PAA (ref = SSI) − 0.035 0.130 − 0.033 0.155
Eligibility ABD (ref = SSI) − 0.014 0.402 − 0.013 0.441
Eligibility PAC (ref = SSI) 0.082 0.000 0.083 0.000
Intake T1 (ref = treat > 1 year) − 0.051 0.000 − 0.052 0.000
Treated < 1 year T1 (ref = treat > 1 year) 0.004 0.758 0.0032 0.788
Private residence non-family (ref = private family) − 0.013 0.329 − 0.013 0.330
Residential rehabilitation facility (ref = private family) 0.083 0.000 0.080 0.000
Homeless (ref = private family) − 0.015 0.535 − 0.014 0.548
Other living situation (ref = private family) 0.023 0.373 0.022 0.381
SMI employment rate zip 0.167 0.051 0.158 0.066
Below poverty employment rate tract 0.103 0.000 0.101 0.000
Unemployment rate county − 0.010 0.013 − 0.010 0.011
N 5162 5143
Wald chi-square 691.6 < 0.001 607.9 < 0.001
Pseudo R2 0.159 0.159
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For total MH costs, the single equation OLS result means 
that employment reduces total costs on average by $2.91 per 
day (after the Duan smearing transformation was applied) 
(Duan 1983).

Part 3 of Table 3 shows the estimated average marginal 
effects of employment. Because most of the tests of endo-
geneity were statistically insignificant, we will primarily 
focus on the single equation estimation results. The average 
marginal effect of employment incorporates estimates from 
both β1 and β2 coefficients. The average marginal effects of 
employment on BASIS-24 scores are modest in effect size, 
but are positive and statistically significant for all scores 
except for emotional lability (0.06, 0.130). The effect of 
employment is a score improvement of 0.17 for depression, 
0.14 for relationships, 0.15 for functioning, and 0.12 for the 
overall score. The average marginal effect of employment on 
total MH costs is the same as the coefficient value of − $2.91 
or an approximate reduction of $3 per day.

While it is important to focus on average marginal effects 
of employment, a key strength of our study is that we uti-
lize an interaction term in our MH status score models that 
enables us to consider marginal effects for individuals with 
different levels of baseline MH. Table 4 presents a range 
of marginal effects for individuals with different baselines 
scores, expressed in the table as the relevant percentile of 
the baseline score (e.g. 10th percentile or 25th percentile); 
the lower the percentile, the worse is the baseline score (and 
closer to 0). For all scores, the lower the baseline MH status, 
the bigger is the marginal effect of employment. For exam-
ple, with the overall score, individuals with a baseline score 
at the 25th percentile have a marginal effect of employment 
3 times as large as for individuals with a baseline score at 
the 75th percentile, an effect of 0.18 points compared to 
0.06 points.

Table 5 presents the full single equation average mar-
ginal effect results, where T2 employment status is assumed 
to be exogenous. The lagged (T1) outcome variables have 
strong and significantly positive coefficients, as expected. 
Most other covariates have only modest associations with 
MH outcome variables, however several covariate results 

are worth mentioning. It is important to recognize that our 
FIML estimations only tested for employment endogeneity 
and we do not infer any causal effects in other covariate 
relationships. The most striking covariate results in Table 5 
are for the OLS regression on total MH costs. Having any SE 
services in period 1 and having a diagnosis of schizophrenia 
(reference = depression) is associated with higher total costs 
of $3.33 per day and $3.26 per day, respectively, whereas 
having a diagnosis from the category of ‘other SMI’ (refer-
ence = depression) is associated with lower total costs of $2 
per day. Being in the uninsured eligibility category, which 
has a lower level of PMHS coverage, is associated with 
lower total costs (reference = SSI) of $5.26 per day. Being 
eligible for PMHS coverage through the aged, blind, or disa-
bled (ABD) eligibility category or the primary adult care 
(PAC) program is associated with lower total costs of $2.44 
and $4.36 per day, respectively, compared to those with SSI. 
Finally, being eligible through public assistance for adults 
(PAAs), an income assistance program for the ABD living in 
community-based residences, is associated with higher total 
costs of $14 per day compared to those with SSI.

Discussion

This study sought to address potential endogeneity to be 
able to infer causal effects of employment on MH outcomes 
for individuals with SMI. Our results suggest endogene-
ity is not a major concern in our estimations, although the 
test of endogeneity for the depression score was margin-
ally significant. Where the test of endogeneity was clearly 
not significant, the inclusion of numerous model covariates 
may have mitigated the extent of omitted variable bias. Fur-
thermore, our research design made sure that the measures 
of MH outcomes were not simultaneously measured with 
measures of change in employment status. The conclusion is 
that employment has modest (but by no means insubstantial) 
effects that were positive on different measures of MH status 
and negative for costs. For the depression score, the margin-
ally significant test of endogeneity implies that the single 

Table 4   Marginal effects of employment on mental health status scores at various percentiles of baseline mental health scores, from single equa-
tion Tobit regression models

Percentile Depression Relationships Functioning Emotional lability Overall score

dydx p-value dydx p-value dydx p-value dydx p-value dydx p-value

10th Percentile of baseline score at T1 0.33 < 0.001 0.29 < 0.001 0.21 < 0.001 0.14 0.046 0.24 < 0.001
25th Percentile of baseline score at T1 0.26 < 0.001 0.22 < 0.001 0.18 < 0.001 0.10 0.047 0.18 < 0.001
50th Percentile of baseline score at T1 0.16 < 0.001 0.13 < 0.001 0.15 < 0.001 0.06 0.116 0.12 < 0.001
75th Percentile of baseline score at T1 0.07 0.038 0.06 0.114 0.12 < 0.001 0.01 0.754 0.06 0.024
90th Percentile of baseline score at T1 0.01 0.821 0.01 0.865 0.10 0.011 − 0.03 0.626 0.01 0.730
N 5124 5154 5153 5162 5067
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equation estimate of employment is biased upwards and that 
we should be cautious in interpreting the single equation 
depression model result as the causal effect of employment. 
For other results, we are more confident in inferring causal 
effects. Our results are generally consistent with prior stud-
ies (Mueser et al. 1997; Burns et al. 2008; Bell et al. 1996; 
Kukla et al. 2012) that found a moderately positive effect 
of employment. However, because our data was based on 
PMHS users during usual care settings across an entire state, 
our results represent the most generalizable study to date.

As stated above, the magnitude of the employment effect 
on measures of MH status is small. To help illustrate effect 
size and also for comparison across the different measures 
of MH status, standardized regressions were run using 
standardized forms of the outcome variable at time 3 and 
its lagged version at time 1. The employment effects meas-
ured in the standardized regressions are then all in terms 
of standard deviations of the outcome variable. Our stand-
ardized regressions show that employment effects are very 
similar for the different measures of MH status where the 
employment effect was statistically significant (i.e. depres-
sion, relationships, functioning, and the overall score); the 
average effect sizes range between 0.15 and 0.20 standard 
deviations. However, these effect sizes in terms of standard 
deviations also underscore the modest effect that employ-
ment has, on average. For total MH costs, the average mar-
ginal effect of employment over the roughly 6-month period 
totaled $538 (− $2.91 * 185, the average number of days in 
period 2). Compared to average costs in period 2 of $4752, 
this represents a cost reduction of 11.3%.

In considering the implications and generalizability of 
our analyses and results, several potentially important study 
limitations should be kept in mind. First, generalizability 
may be limited by the study’s requirement of three consecu-
tive OMS records, which equates to approximately 1 year 
in the PMHS. As a result, the study population consists of 
more persistent PMHS users and is not representative of 
more transient users.

Second, we lack more detailed information on employ-
ment (e.g. number of weeks and hours worked, earnings, 
occupational type) that may be relevant for MH status 
impacts. In particular, we do not know the duration of 
employment (reported at the time 2 OMS). Although we do 
know the employment status at time 3 and find that approxi-
mately 60% of those employed at time 2 also reported being 
employed at time 3, we cannot be sure that the individual 
was consistently employed in the 6-month interval. We do, 
however, have information from the OMS on whether indi-
viduals were working at time 2 in “competitive” jobs (76%) 
versus “non-competitive” jobs (24%). We also have informa-
tion on whether individuals who reported being employed 
in competitive jobs at time 2 received any SE services in the 
past 6 months (12%). Since previous research documents 

high rates of unstable employment in non-supported jobs 
(Salkever et al. 2003a, b), results from future analyses that 
take account of these differing job types will be of interest.

Third, the databases available for this study did not 
include information on medical co-morbidities, an omis-
sion which is potentially problematic since persons with 
SMI have high rates of such co-morbidities (Daumit et al. 
2010; Sokal et al. 2004; Jones et al. 2004), and since these 
co-morbidities often impact depression and other MH status 
indicators (Dixon et al. 2001; Mueser et al. 2000).

Fourth, our analysis of PMHS service cost impacts was 
limited to the outcome of total service costs, but interpreta-
tion of total cost impacts is not straightforward (Bush et al. 
2009; Salkever et al. 2014). In particular, evidence of nega-
tive employment effects on cost could result from either 
more effective treatment patterns or more restricted access 
to effective treatment. Further research on more detailed 
measures of service use and cost patterns would clearly be 
desirable.

Finally, while we do examine a range of measures of MH 
status, we were unable to examine all BASIS-24 subscales 
due to non-normality in the distribution of those scores. It 
will be important for future research to apply similar meth-
odologies to estimate effects on other aspects of MH status 
such as psychosis, self-harm, and substance abuse.

Conclusions

While most adults with a SMI in the US (80%) are not work-
ing (Diehl et al. 2014), a majority of those surveyed state 
they do want to work (Burke-Miller et al. 2006; McQuilken 
et al. 2003). Employment services such as SE (Luciano et al. 
2014) are considered a critical component in the treatment 
of SMI as employment is a valued goal in recovery (Warner 
2009; Provencher et al. 2002; Hogan 2003). A number of 
states such as Maryland have implemented statewide access 
to SE (Salkever et al. 2018), however funding is often a 
major restriction (Drake et al. 2016) and take-up of services 
remains low. This study demonstrates that employment 
positively impacts MH status and may reduce the costs of 
MH services, supporting the argument that employment has 
non-vocational benefits for individuals with SMI (Bond and 
Drake 2014; Blustein 2008).

This study is novel in its use of a quasi-experimental 
research design to estimate employment effects on MH 
outcomes for the population with a SMI. We find evidence 
of modest effects of employment on various dimensions of 
MH status and total MH costs. We find some evidence of 
endogeneity of employment in the model on self-reported 
BASIS-24 depression scores, but otherwise tests of endo-
geneity were statistically insignificant. We did, however, 
use a large set of covariates, including various measures 
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of baseline MH, which may help explain the insignificant 
endogeneity tests. From a methodological perspective, future 
research should still be concerned with potential endoge-
neity problems, especially if employment status and MH 
outcomes are simultaneously measured and/or baseline 
measures of MH are not adequately controlled for. Future 
research should continue to examine the multi-dimensional 
nature of MH status and costs for persons with SMI. Our 
findings also highlight the significant influence of patient 
heterogeneity, and especially baseline MH status, in pro-
ducing heterogeneous results of interventions. Finally, our 
analyses demonstrate the practical use of a state-wide out-
comes measurement program (Fisher and Rivard 2010) in 
assessing the factors that influence the recovery trajectories 
for PMHS patients. We believe these findings will be helpful 
in guiding future research on effects of the increasing variety 
of employment options becoming available to persons with 
SMI.
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