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1.0 Introduction

Many studies have documented the economic burden of psychiatric disorders in
the US and worldwide. Psychiatric disorders are highly prevalent, and there is significant
co-morbidity within psychiatric disorders as well as between psychiatric disorders and
other health problems (Kessler et al., 2005a). Despite recent progress, a high rate of
unmet need for treatment persists in the US (Kessler et al., 2005b).2 As a result,
psychiatric disorders remain a leading cause of disability. As of 2000, depressive
disorders alone were the fourth leading cause of disease burden worldwide, accounting
for 4.4 percent of disability-adjusted life years (DALYs) and 12 percent of all total years
lived with disability in the world (Ustun et al., 2004)..

This paper focuses on one disabling aspect of psychiatric disorder — we seek to
estimate the effect of recent disorder on labor market outcomes. The central issue in
estimating the causal effect of psychiatric disorder on labor market outcomes is that
individuals may select into disorder along difficult-to-measure traits that also influence
their labor market outcomes, such as self-esteem, motivation, and personality (Ettner et
al., 1997; Marcotte & Wilcox-Gok, 2003). Prior researchers have addressed this issue
using instrumental variables and other methods that rely on identifying exclusion
restrictions (e.g. exogenous variables that are included in the psychiatric disorder

equation but left out of the labor market outcome equation) (see Ettner et al., 1997 and

2 Data from the National Comorbidity Study Replication (NCS-R) indicate that in the US about 26 percent
of adults meet diagnostic criteria for having any psychiatric disorder in the past 12 months (Kessler et al.,
2005a). Psychiatric disorders are frequently co-morbid with chronic pain, neurological disorders,
circulatory disorders, and gynecological problems. About 45 percent of adults with any kind of psychiatric
disorder in the past 12 months have two or more psychiatric disorders (Kessler, 2005a). In the early
1990°s, 20 percent of adults with 12-month psychiatric disorder received some form of treatment in the past
year -- as of the time period 2001 to 2003, this rate had increased to 33 percent (Kessler et al, 2005b).



Marcotte et al., 2000 for examples). These identifying assumptions frequently are hard to
justify based on economic theory.

In this paper, we build on prior work by examining the effect of psychiatric
disorder on labor market outcomes using methods recently proposed in Altonji, Elder and
Taber (AET) (2005a). These methods do not rely on any identifying exclusion
restrictions. Instead, the AET method uses observed differences between those with and
without psychiatric disorder to provide information regarding the likely magnitude and
direction of selection along unobserved characteristics.

We also build on prior research by using more recent data from the NCS-R. In
addition to being more current, the NCS-R has two main advantages over its predecessor,
the National Comorbidity Survey (NCS), that are relevant to the present study. First, the
NCS-R includes assessments of psychiatric disorder that are based on the DSM-IV
diagnostic system rather than the now dated DSM-III-R. The DSM-IV reflects
psychiatric epidemiologists’ increasing emphasis during the 1990’s on requiring
individuals to have significant distress or impairment in order to meet criteria for
psychiatric disorder (Kessler & Merikangas, 2004). Second, the NCS-R includes
somewhat more extensive information on correlates of psychiatric disorder than the NCS.
For example, in the NCS-R, respondents provide not only information on whether their
parents ever experienced psychiatric symptoms (which is also available in the NCS), but
also about the duration of those symptoms specifically during the respondent’s childhood.

Our results indicate that among males, having a psychiatric disorder in the past 12
months is associated with reductions of 13 to 17 percentage points in the likelihood of

current labor force participation and in the likelihood of employment, depending on the



model and sample. These findings are similar to those previously reported by Ettner et
al. (1997), who use data from the National Comorbidity Survey and report that having a
12-month psychiatric disorder reduces the likelihood of employment among males by
about 11 percentage points. Among females, we also find negative associations between
recent disorder and labor force participation and employment. Compared to the findings
for males, however, these effects for females are somewhat smaller in magnitude and are

less consistent across models.

2.0 Psychiatric illness and labor market outcomes

There is growing interest in the impact of psychiatric conditions on labor market
outcomes. Relative to other chronic illnesses, psychiatric disorders tend to have early
onset in the lifespan, affecting individuals during their most productive working years.3
Psychiatric disorders may affect labor market outcomes through several mechanisms.
First, the symptoms of psychiatric illness can directly impair an individual’s ability to
obtain and maintain employment, and may detract from earnings, by affecting factors
such as productivity, mood, energy level, memory, concentration, decisiveness,
motivation, and social relations. Second, employers may be unable or unwilling to make
any needed accommodations for an employee with mental health problems. Third,
individuals with psychiatric disorders may face outright discrimination if their symptoms
or medical history are known to potential employers. In addition to these direct effects

on employment outcomes, all of these issues can indirectly reduce the likelihood of

3 In fact, the high proportion of YLDs attributed to psychiatric disorders is likely due to the early onset of
many psychiatric disorders.



employment by lowering wages and thus lowering the likelihood of labor force
participation (Currie & Madrian, 1999; Ettner et al., 1997).4

In prior literature, it has been acknowledged that in a model of labor market
outcomes, psychiatric disorders may be endogenous in a structural sense (e.g., if mental
health and labor market outcomes are determined simultaneously, reverse causality is
possible) and/or in a statistical sense (e.g., unobserved heterogeneity). Researchers have
addressed this problem using instrumental variables (IV) and bivariate probit methods.?
For example, using NCS data and an IV approach, Ettner et al. (1997) report that past
year mental disorder is associated with a reduction of about 11 percentage points in the
probability of being employed, but there are less consistent effects on earnings and hours
worked. Marcotte et al. (2000), also using the NCS and IV methods, report adverse
effects of depression on earnings among females. In further work with the NCS,
Marcotte & Wilcox-Gok (2003) use both IV and quantile regression models and report
that psychiatric disorders have different effects across the earnings distribution, with the
largest effects concentrated among the lowest-earners. Alexandre and French (2001),
using bivariate probit and IV methods and data on low-income adults in Miami, find that

self-rated depression is associated with adverse labor market outcomes, reducing the

4 Although most empirical studies presume a detrimental effect of poor health on labor market
participation, Currie & Madrian (1999) note that the effects of health on labor market participation are
theoretically ambiguous.

5 There is a related economics literature that focuses specifically on the labor market consequences of
substance use, and many of these studies also apply IV methods to address the potential endogeneity of
substance use. Many of these studies do not use diagnostic measures of substance disorder and, in general,
there is inconsistent evidence of negative effects on outcomes. For example, while Terza (2002), utilizing
data from the 1988 Alcohol Supplement to the National Health Interview Survey, and MacDonald &
Shields (2004), using data from the Health Survey of England, both find that measures of problem drinking
are negatively associated with the likelihood of employment, Tekin (2004), using data from the Russian
Longitudinal Monitoring Survey (RLMS), finds that alcohol consumption is not associated with
employment. Also, many studies report that some forms of moderate drinking are actually associated with
higher earnings (Berger & Leigh, 1988; Hamilton and Hamilton, 1997; Barrett (2002); Zarkin et al. (1998);
Tekin (2004); van Ours (2004); Auld (2005)).



probability of being employed by about 19 percentage points and decreasing the number
of weeks worked in the past year by 7-8 weeks. Chatterji et al. (2007), based on the
National Latino and Asian American Study (NLAAS) and using a bivariate probit model,
find that among Latinos, having a mental disorder in the past 12 months reduces the
likelihood of employment by about 11 percentage points for males, and by about 22
percentage points for females (Chatterji et al., 2007).6

The challenge inherent in applying these empirical methods is finding a credible
identification strategy; practical implementation of either the IV or the bivariate probit
method requires the existence of at least one exogenous variable that affects psychiatric
disorder but that is not directly related to labor market outcomes as well. Some examples
of identifying variables used in prior work are parental alcohol dependency (Mullahy and
Sindelar, 1996) or parental history of mental health and substance problems (Ettner et al.,
1997; Marcotte et al., 2000; Marcotte & Wilcox-Gok, 2003; Renna, 2008); early onset of
psychiatric disorders or substance use (Ettner et al., 1997; Renna, 2008); long-term non-
acute illnesses such as asthma or diabetes (McDonald and Shields, 2004, McCulloch,
2001); religiosity (Alexandre and French, 2001, McDonald and Shields, 2004,

McCulloch, 2001, Heien, 1996, Hamilton and Hamilton, 1997); social support (Hamilton

6 Other studies do not directly address the potential endogeneity of psychiatric disorder. In one of the first
studies in this area using diagnostic criteria for psychiatric illness, Frank and Gertler (1991) use data on
men from the Baltimore Epidemiologic Catchment Area study and find that mental distress is associated
with a 21 percent reduction in earnings. Mental distress in this study is captured by whether or not the
individual has at least two of the following three indications of psychiatric disorder — last year DSM-III
diagnosis, at least four symptoms of psychiatric distress as measured on the General Health Questionnaire,
and at least one self-reported disability day (Frank and Gertler, 1991). Cowell et al. (2009), using the
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), report that psychiatric
disorders detract from employment among women and detract from full-time work among men. Tian et
al. (2005), using data on older individuals from the Health and Retirement Survey (HRS), find that
depression with comorbid pain is associated with worse labor market outcomes. Using data on employed
respondents from the Ontario Health Survey’s Mental Health Supplement, Dewa & Lin (2000) find that
psychiatric illness, particularly affective disorders and comorbid conditions, are associated with increases
in the number of days workers report that they are partially unable to function normally, or are able to
function normally only with extreme effort (Dewa & Lin, 2000)



et al., 1997); availability of social support agencies (Alexandre and French, 2001); and
state-level alcohol and illicit drug policies and prices (Barrett, 2002, DeSimone, 2002).

These identifying variables have been controversial for both conceptual and
empirical reasons. In the case of personal characteristics, it is difficult to make a strong
theoretical argument that they are exogenous and that they are not directly related to the
outcome of interest. For example, when discussing religiosity as an identifying variable,
Alexandre and French (2001) note that it is possible that religious beliefs directly affect
or are correlated with unmeasured factors that affect work habits, or that attending
religious services is helpful to career networking.

In the case of state-level policies, such as state-level alcohol taxes, it is perhaps
more conceptually plausible that these variables may be related to disorder (alcohol
disorder, for instance) but exogenous and not directly related to individual labor market
outcomes. As Dee (1999) and others point out in the context of state alcohol use
policies, however, state-level policies may be associated with unobserved state
characteristics that are correlated with both disorder and labor market outcomes.
Including state fixed effects is a potential solution to this problem, but this is not possible
with a cross-sectional data set such as the NCS-R. Moreover, the predictive power of
state policies frequently is poor, particularly when state fixed effects are included. This
problem is likely to be particularly difficult in the context of psychiatric disorders (as
opposed to measures of substance use), since it is difficult to identify a state-level policy

or policy change that would be highly correlated with disorder at the individual level.



3.0 Methodological approach
The estimating equations are:
(1) L=a+Po+Xp+¢

(2) P=0+X&+v

where L is a labor market outcome, a and 0 are intercepts, P is a binary measure of
recent psychiatric disorder, X is a set of individual demographic, family background, and
other characteristics that may affect labor market outcomes and psychiatric disorders, and
€ and v are error terms. (All measures are described in the next section.) The coefficient
o represents the contemporaneous association between recent psychiatric disorder and
outcomes. This association is contemporaneous in the sense that the model controls for
any indirect effects of disorder that may operate through elements of X, such as marital
status and educational attainment. Although our primary measure of P is an indicator of
any psychiatric disorder in the past 12 months, in alternate models, we replace this single
measure with three dichotomous indicators representing the following broad categories of
psychiatric illness: any affective disorder in the past 12 months; any anxiety disorder in
the past 12 months; and any substance disorder in the past 12 months.

Below, as a supplementary analysis, we examine educational attainment as
potential indirect channel by considering the effects of early onset of disorder on labor
market outcomes with and without controls for educational attainment included in the
model. However, we note that ideally a multi-period framework is needed to analyze

lagged effects of psychiatric conditions. Our data are cross-sectional and thus do not



allow us to establish a temporal sequence of the effects of health on outcomes (Chirikos
& Nestel, 1984). This limitation also applies to occupation as an indirect channel.”

Despite the inclusion of X, there is strong reason to remain concerned about the
potential endogeneity of mental disorder in the labor market outcome equation; that is, it
is not reasonable to assume that corr(g, v | X) = 0. First, in a complete model of health
and labor market outcomes, mental health is endogenous in the sense that it is jointly
determined with labor market outcomes (Currie & Madrian, 1999). Second, a reverse
causal pathway is possible. Labor market status can directly affect mental health through
mechanisms such as work-related stress, health behaviors (e.g., sedentary lifestyle), self-
esteem, family dynamics, social networks, and role functioning (Ettner, 2000, Quesnel-
Vallee & DeHaney, 2010; Zabkiewicz, 2010; Dziak et al., 2010; Joyce et al., 2010).8
Some recent evidence for this reverse causal pathway is Kuhn et al. (2009), who report
that job loss caused by an exogenous shock (the closing of a plant in Austria) is
associated with increases in expenditures on mental health services.

Third, Grossman (1972) emphasizes that one’s stock of health is an endogenous
choice variable. Current mental health depends on initial health, depreciation of the
health stock in all previous periods, and gross investment (and thus inputs used to
produce investments) in all previous periods (Grossman, 1972). In X, we include controls
for factors that may affect labor market outcomes directly and also may affect current

mental disorder through prior health investments, such as family background. However,

7 A related limitation regarding occupation is that it is potentially endogenous since psychiatric disorders
can drive occupational choices. Also, unmeasured individual attributes can influence both psychiatric
disorders and occupational decisions, as well as affect labor market outcomes.

8 As Ettner (2000) reviews, these direct effects of labor market status on mental health may be positive or
negative.



it is possible that we have not been able to completely account for such effects, and that
these factors remain in the error terms of Equations 1 and 2.

In the case of binary labor market outcomes, we address the problem of correlated
unobserved variables by estimating equations (1) and (2”) with the bivariate probit model.
This approach models the corr(e, v | X) explicitly using a full information maximum
likelihood strategy. We take into account the complex survey design when estimating the
bivariate probit model. The bivariate probit model assumes that the disturbance terms in
equations (1) and (2°) are jointly normally distributed, and the equations are estimated

simultaneously using the maximum likelihood method.

(1) L=a+Po+Xp+¢

(2) P=0+X&E+ZE+0

o L1 (el 7

Although the bivariate probit model can be identified without an exclusion
restriction, this strategy is not considered credible in the empirical literature. Thus, as our
initial approach, we follow prior research and include a set of variables Z in the
psychiatric disorder equation but exclude them from the labor market equation. We note,
however, that both the exclusion restrictions and the functional form restrictions of the
model drive its identification. The identifying variables are early onset of disorder and
whether the respondent has a parent who experienced psychiatric symptoms during most

or all of the respondent’s childhood.®

9 Onset of disorder before adulthood is likely to be highly correlated with recent disorder as an adult, but it
is unlikely to directly affect adult work outcomes, as long as the model includes controls for education,

10



For continuous labor market outcomes, we address the potential endogeneity of
psychiatric disorder using two-stage least squares models, with the same identifying

variables as instruments. That is, we estimate equation (4) below
A L=a +Xp,+Po+¢,

in which P is the predicted value from equation 2’ in which psychiatric disorder

is regressed on observable individual characteristics (X) and instrumental variables (Z).

Using these empirical methods to address the endogeneity of psychiatric
conditions with respect to labor market outcomes may reduce the magnitude of the effect
if the most important unobserved variables are factors that are positively correlated with
psychiatric disorder and are negatively correlated with labor market outcomes such as
stressful life events, adverse childhood circumstances, and low ability. However, the
opposite may be true if the important unmeasured factors are traits which are positively
correlated with both disorder and labor market outcomes. For example, there is evidence
for self-selection into jobs by personality traits (Heineck, 2007), and some personality
traits such as withdrawal and aggression may be positively associated with labor market
outcomes (see Groves, 2005) as well as with disorder. In fact, Mueller and Plug (2006)
provide support that antagonism in men (which is the negative counterpart of
agreeableness), may be linked to an increase in wages of 4 to 6 percent for a one standard

deviation increase in antagonism.

marital status, and other possible mediating variables. Similarly, parental psychiatric symptoms during the
respondent’s childhood may be associated with respondent’s psychiatric illness as an adult through genetic
or environmental channels. However, after adjusting for education and other adult characteristics, it is
unlikely that parental symptoms during the respondent’s childhood directly affect the respondent’s adult
labor market outcomes.

11



In the case of the bivariate probit model, both the exclusion restrictions and the
functional form assumption identify the model (Altonji et al., 2005b). Therefore, in order
to determine whether it truly is the exclusion restrictions (and not the nonlinearity) that is
driving the identification of the bivariate probit model, we re-estimate all bivariate probit
models with 2SLS and compare the results. These analyses are presented in Appendix
Tables 2a-b. Also, we gauge the power of our identifying variables and test the
overidentifying assumptions.!® These results indicate that our identifying variables do
not perform well in the female samples, although they do perform well in the male
samples. It is not clear why this should be the case. Moreover, one cannot make a strong
case for these exclusion restrictions based on economic theory.

Under these circumstances, we prefer the approach described in AET (2005a).
The AET approach is based on estimation of a bivariate probit model without any
identifying restrictions but with a constrained correlation coefficient, p.!1 The primary
advantage of this approach in our context is that it does not rely on questionable
identifying variables. Identification comes from both the restriction on p as well as from
functional form (Altonji et al., 2005). The methods proposed by AET utilize information
on selection into psychiatric disorders and labor market outcomes along observed factors
to gain information regarding the likely degree of selection along unobserved factors.
Although one can never know for certain the degree of selection on unobserved variables,

this approach is useful when used in conjunction with other information. The approach

10 Based on the 2SLS models of all outcomes, we use the Durbin-Wu-Hausman to test the endogeneity of
psychiatric disorder with respect to labor market outcomes. In addition, we test the null hypothesis that the
excluded instruments are uncorrelated with the error term and appropriately excluded from the labor market
equation using Hansen’s J statistic, the minimized value of the GMM criterion. As suggested by Staiger &
Stock (1997), we use the F-statistic of the joint significance of the identifying instruments to gauge their
relevance.

1T Altoni et al. (2002) present the formal econometric theory underlying this method.

12



demonstrates how sensitive the estimates are to what could be viewed as a relatively
stringent assumption about the degree of selection on unobserved variables.

The first part of the AET method involves a robustness check to determine
whether the effect of psychiatric disorder on labor market outcomes is sensitive to
various levels of imposed correlation between the unobserved determinants of both
outcomes. This analysis can uncover the threshold of selection on unobservables, if any,
at which psychiatric disorder no longer has a statistically significant effect on
employment. In the present study, depending on the outcome and the sample, we find
evidence of both positive and negative selection along measured factors. Thus, we
impose on the model both negative and positive values of p ranging from -0.30 to 0.30
and examine whether or not the effect of psychiatric disorder on labor market outcomes is
robust to such changes.12

The second part of the method uses the degree of selection on observed
characteristics to set the degree of selection on unobserved characteristics at a level that
could be considered to be conservative. AET (2005a) argue that if the observable
determinants of an outcome are truly just a random sub-set of the complete set of
determinants, selection on observable characteristics must be equal to selection on
unobservable characteristics. That is, under certain assumptions,!3 the portion of the

outcome variable that is associated with the observed variables has the same relationship

12'We apply the AET (2005a) approach only to the two binary labor market outcomes — labor force
participation and employment. The AET (2005a) approach can be applied in the setting of a continuous
dependent variable as well by calculating a ratio of how large selection on unmeasured factors would need
to be to relative to selection on measured factors to eliminate the causal effect. However, we did not apply
it in our case because in our standard OLS and IV models, we had no evidence that psychiatric disorders
were associated with the continuous outcomes we examined (earnings, hours worked).

13 Briefly, the assumptions are that: (1) the observed variables are selected at random from the full set of
variables that determine psychiatric disorders and labor market outcomes; and (2) the number of observed
and unobserved factors is large enough so that no element dominates the distribution of the outcome. (AET,
2002a).

13



with psychiatric disorder as the portion that is related to the unmeasured factors. More
formally, AET (2005a) show that this condition implies:
(5) cov(L*, X’y)/var(X’y) = cov(L*, g)/var(e)

where L* is an unobserved, continuous measure of the net benefits from the labor
market outcome (e.g., employment), X’y is the vector of observed variables that affect L*
weighted by their corresponding coefficients, and € is the unobserved determinants of
variables that affect L* weighted by their relevant coefficients. In words, imposing
equation (5) on the bivariate probit model means that the data collected in a survey are
just as relevant to the outcome being studied as the data that were not collected. In
contrast, standard estimation methods, such as OLS and probit models, assume that the
data that were not collected are not relevant to the outcome being studied.

This paper uses a highly specialized survey that was designed to study the
prevalence and correlates of psychiatric disorders. In particular, the NCS-R is the result
of three decades of research on the descriptive epidemiology of psychiatric disorders, and
it builds on other large-scale efforts to collect data on the correlates of psychiatric
disorder such as the Epidemiologic Catchment Area (ECA) surveys and the NCS (Kessler
& Merikangas, 2004). In this sense, the estimate obtained under the assumption that
selection on unobservable variables is equal to selection on observables could be
considered unrealistically stringent, given the richness of these data and the targeted
nature of the CPES survey.

Nevertheless, we acknowledge that important unmeasured factors may remain,
even in the context of an extensive, targeted survey effort. Moreover, even observed

correlates of psychiatric disorder will be measured imperfectly. Even so, these estimates

14



generated by imposing a likely — but not certainly - stringent degree of selection are
useful. We gain new information about the relationship between psychiatric disorder and
labor market outcomes by gauging whether this well-documented association persists

when an explicit degree of selection along unmeasured factors is imposed on the model.

40 The NCS-R
The NCS-R is the most recent nationally representative survey available that

includes diagnostic assessments of psychiatric disorders as well as rich data on the
correlates of disorders. The study took place between February 2001 and April 2003
with a response rate of 70.9%. Eligible respondents were English-speaking, non-
institutionalized adults ages 18 or older living in civilian housing in the coterminous
United States. The NCS-R was administered in two parts: [1] Part [ was administered to
all respondents and included core diagnostic assessments; [2] a subset of Part I
respondents also completed Part II of the survey which included additional batteries of
questions addressing service use, consequences of psychiatric illness, other correlates of
psychiatric illness and additional disorders. The survey was conducted in respondents’
homes using laptop computer-assisted personal interview (CAPI) methods and
professional interviewers (Kessler et al., 2004).

We use data from the 5,692 NCS-R respondents who participated in both Part I
and Part II of the survey. Of the 5,692, we excluded from the sample persons over 64
years old and under 25 years old (n = 1,507), and those with missing outcome

information (n = 339), leaving us with a full analytic sample of 4,137 respondents (1,751

15



males and 2,386 females).!4 Missing values for covariates were imputed with sample
means. For most covariates, less than 1 percent of the sample had missing values. For
two variables (religious frequency and father’s psychiatric symptoms during the
respondent’s childhood), 11 percent and 16 percent had missing information.
We estimate all models separately by gender. In addition, we examine the robustness of
our findings by estimating all models using samples limited to respondents with lifetime
history of mental disorder.!>

The dependent variables are measures of current labor market outcomes. We use
two measures of current employment status: in labor force - a binary indicator of whether
the respondent is in the labor force (either employed or unemployed vs. neither); and
employed - a binary indicator of whether the respondent is currently employed for pay,
either full-time or part-time. These indicators were created from a question about the
respondent’s current work situation, as of the day of the survey.

Among employed respondents, we examine the number of hours worked in the
past year and yearly earnings. The number of hours worked is constructed by

multiplying the average hours the respondent reports working in an average week by the

14 Note that there are some respondents who have missing values for more than one of these categories.
For this reason, the sum of the categories is greater than the total number of respondents excluded from the
sample. We considered an observation to have missing outcome data if either the constructed value for
work status was missing (n = 13) OR the detailed underlying variable “your current employment” was
missing (n =335). We took this conservative approach because we found that the constructed variable
“work status” potentially misclassifies respondents who actually have missing data on work status by
placing them in the “out of labor force” category. We compared the basic characteristics of the 339
respondents with missing outcome data to the rest of t