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Introduction

Mentd disorders have long been known to create agreat dedl of morbidity and
mortdity. Recent attempts to quantify the globa burden of disease have highlighted the
high prevaence and impairment created by mentd illness. Menta disorders are prevaent
over thelife cyde. In fact some of the most disabling mentd illnesses have onsets that
arerdativey early inlife (15 to 30 years). This means that morbidity from menta
disorders may have important impacts on the workplace activities of affected individuas.
Such effects may thereby link menta health to macro-economic concerns such as
employment, earnings and poverty. In this paper we are concerned with the degree that
mental disorders may affect these macro-economic indicators.

Our approach isto examine evidence that relates to links between mentd illness
and labor market activities. We begin by examining the methodologica development of
sudies amed at estimating the effects of menta illness on labor market outcomes. We
then review the existing evidence on the impact of mentd illness on the labor market in
industrialized nations based on the state of the art methodology. Next we turnto the
evidence from developing nations. We find little evidence in thet literature that provides
comparable estimates to those found for industriaized nations. We therefore undertake an
initid investigation of the impact of symptoms of psychiatric illness on labor supply
outcomes. We pursue this investigation using data from a household survey in Indonesia,
the IFLS.

Based on the results of our analysis of the IFLS we make observations regarding
the degree to which the experience of industriadized nations offers useful information to

developing nations. We aso discuss areas that need specid attention in order to make



progress on questions of linking the labor market impacts of menta illness to economy
wide congderations of the pay-off to changing invesmentsin menta hedth carein

developing nations.

I1. Background

In arecent review of studies of the relationship between health and labor markets,
Currie and Madrian note with apparent surprise the large and varied impacts that menta
and emoational problems seem to have on labor market outcomes:! In this section we
describe the prevalence and nature of mental disorders and discuss conceptua issues that
arisein studying the links between mentd illness and |abor market outcomes.

1. Mentd lliness

At the very outset of Mental Health: A Report of the Surgeon General, it isnoted
that mental disorders create disability that affects the productivity of nations? That
Report cites the World Health Organization’s Global Burden of Disease Study’ s estimate
that menta illnessesimpose high levels of disease burden on nations It also reports that
depression ranks among the top five conditions creeting disability adjusted life years.
Many mentd disorders are chronic relgpsing conditions whose initid onset occursin
early adulthood, ages 15 to 30. Menta disorders commonly creste disturbances of mood
and cognition (the ability to organize and process information) as well as anxiety and
psychosis (impacts on perception and thought processes). Given the nature of symptoms
of menta disorders and the pattern of onset over the lifecycle one might expect these
illnesses to have particularly pronounced effects on the formation of human capitd and

on performance in the labor market.



In the United States the 12-month prevalence of mental disorders has been
estimated at about 21%. Anxiety disorders are estimated to have a prevaence of 16%,
mood disorders 7% and psychoses about 1.5%.* Estimates of the prevaence in low-
income nations vary considerably. The annud prevaence of al menta disorders ranges
from about 10% in nations such as Senegd to 25% in Uganda, to 18% in Argentinato
45% in Brazil. These edtimates are quite sengtive to the definitions and survey methods
used.” For a specific illness such as schizophrenia, it is estimated that in Taiwan, India
and Mainland China prevalence ranges from about 0.25% to 0.56% of the population.
Anxiety disorders are estimated to have prevalence rates of between 5% and 12%in
Taiwan. Findly, circumstances such aswar, naturdl disaster and famine create very high
levels of post traumatic stress disorder (PTSD).

Each of these disorders has the potentia to disrupt functioning and reduce both
short and long run productivity. Persons suffering from mgor mental disorders mey
experience decrements in concentration, cognitive ahilities, focus and ability to go to the
work place. The result may be absentesism, reduced productivity and lower [abor force
participation. Long run impacts reate to the accumulation of human capita through
disruption of investmentsin education, training and work experience. Some menta
disorders create such severe impairment that they prevent many affected individuals from
holding competitive jobs and often result in impoverishment.

2. Mentd lliness and Labor Markets

The economic andysis of the impact of hedth status on labor market outcomes
hasitsintellectud originsin the work of Gary Becker and Michael Grossman.® In the

Becker- Grossman formulation, households are assumed to maximize an objective



function containing hedlth status, consumption of goods and leisure time. Households
maximize the objective function congrained by a hedth production function, income,
assets and available time. Hedlth in thismodel is vaued for its own sake and because it
contributes to the availability of productive work time and healthy leisure time. Thereby
rasing income and increasing the enjoyment of leisure. Thisformulation represents a
point of departure for empirica investigations of the impact of heath and in our case
menta hedth on work effort, earnings, wages and poverty. Thismodd predicts that ill
hedlth semming from amenta disorder would tend to reduce earnings, labor market
supply and labor force participation at prevaent market wages. While both intuition and
forma theory yied expectations that menta illness would result in unfavorable labor
market outcomes, obtaining clear empirica results on these questions has often been
tricky. Methodologica challenges include measurement of menta illness and
establishment of causd links between illness and |abor outcomes.

2a. Measurement of Mental Health Status

In research on mentd illness and work, studies have adopted one of severa
drategies to measuring mentd illness. One approach isto ask individuds if they have
ever been treated for amenta disorders and if so, what disorder did their physician
identify them as having. Frank and Gertler identify this as a utilization-based approach.’
A second approach has been to ask people about their mentd hedth satus dlowing them
to characterizeit as excdllent, good, fair or poor. The third and most recent method
involves using questionnaires that dicit dinica symptoms and ether use those symptoms

asdirect indicators of mental distress or apply dlinica agorithms to arrive a diagnoses®



Empirica sudies using the various measurement gpproaches obtain substantialy
different estimates of the impact of menta health problems on labor market outcomes.
For example, Frank and Gertler tested a utilization based mentd illness indicator againgt
one based on a population interview that created diagnoses based on symptoms. They
found that the presence of amagor mental disorder as measured by symptoms from an
interview reduced earnings by 21% whereas the utilization based indicator was associated
with aroughly 5% reduction isearnings. Mullahy and Sindelar used sdif-reported mental
hedlth status as one indicator of mental hedlth status and found some evidence of higher
employment rates among rates among people with higher mental hedlth status.®

In genera there is reason to prefer symptom based indicators based on clinical
interviews. Utilization based indicators tend to measure both the likelihood thet someone
with an illness gets treated and the nature of theillness for which they receive care.
Because utilization is related to income, education and age there islikely to bea
confounding between illness and labor market outcomes. In the case of sdf-reported
heslth status there is a concern with bias in reporting. Thet is, people with lower [abor
market attachments appear to be more likely to report ill hedlth as the reason for low
work activity.©

Empirical andysis of differences between sdf reported assessments of menta
hedlth status and diagnoses based on clinica interviews reinforce concerns with sdlf-
report measures. Savoca andyzed differences between the two approaches to measuring
mental hedlth.** Compared with the measures from dlinical interviews seif reported
menta health has a steeper gradient with education. White men tend to rate their mentdl

hedlth better than other gender and ethnic groups even when controlling for counts of



symptoms from dinicd interviews. Theimplication is that impact estimates from models
that include demographic covariates will be inconsstently estimated. The field has
therefore, begun to focus efforts on community surveysthat dicit symptoms of menta

disorders.

2b. Causation

Oneimplication of the Becker-Grossman model, mentioned above, is that
employment, income and hedlth are determined smultaneoudly. In particular it has been
posited that the characteristics of particular occupations and work environments
contribute to stress and possible emergence of mental disorders.*? For this reason
indicators of menta health or menta illness may be corrdated with the error termsin
regresson modds thereby leading to inconsstent estimates of the impact of mental
illness on earnings.

Researchers have adopted one of three approaches to dealing with causal links
between mental illnesses and labor market outcomes. One approach isto Smply assume
menta health to be exogenous to labor market outcomes. A second approach recognizes
the possible two-way causality between mental health and work and uses tempora
ordering of eventsto sort out causdlity. That is, this gpproach measures menta hedth
datus prior to the measurement of menta illness (by 3 or 6 months). This may reduce the
influence of reverse causdlity, but because menta disorders are often persistent illnesses
this gpproach may not remove al such effects. The third approach uses structurd
equation methods, such as two- stage least squares, to account for observable and

unobservable effects on menta health and labor outcomes. The key chdlenge hereis



meeting identification conditions via exclusion regtrictions. Recent developmentsin the
andysis of mental heglth on earnings labor supply and wages have made use of the
clinicad features of disorders, such as heredity, to identify the modds and establish causd

links3

I11. Evidence from Industrialized Nations

There has been an active research program in health economics on the labor
market impacts of mental disorders. Thisline of research has typicdly focused on the
impact of menta hedth problems on labor supply (hours and employment), earnings, and
wages. A few andyses have adso examined effects of menta health problems on job
choice and the leve of effort holding congtant hours of work and employment. In this
section we direct our attention to studies that measure menta hedth or menta illness by
using datafrom clinica interviews that eicit symptoms and/or diagnoses. We aso
emphasize sudies that attend to the causal issues ether viause of panel dataor by
edimation of structura equation models.

Among the first studies conducted were those by Bartd and Taubman.** They
used the Nationa Academy of Sciences (NAS)-Nationa Research Council (NRC) twins
data. Thisisalongitudind study of white-mae twins that served in the U.S. armed
forces. Menta hedlth was measured by combining saf-reports of illness and Veterans
Adminigtration medica records. Bartdl and Taubman used the timing of illnesses and
labor market outcomes to enhance causal inferences. They used ordinary least squares to

estimate their wage models and a Tobit estimator for earnings equations. They reported



wage reductions of about 8% that were attributable to mentd disorders. Earnings
reductions of nearly 25% were estimated for individuas experiencing mentd disorders.
Moreover, depending on the specific mentd illness the impacts were found to persst for
up to 15 years. Specificaly, psychoses and neuroses (which at that time could include
depression) were estimated to have effects on earning that lasted for 11 to 15 years.
Findly, employment levels were estimated to be 6.8% lower for individuas who suffered
from menta disorders.

Robins and Regier used data from the Epidemiologica Catchments Area (ECA)
study, sponsored by U.S. Nationa Ingtitute of Mental Health (NIMH), to examine the
number of people reporting an inability to carry-on their usua activities due to amenta
or emotiona problem.’® They estimated that 3% of men and 4.5% of women were unable
to work or engage in regular activities because of amenta or emotiond problem.

Mitchell and Anderson also examined data from the ECA.*° They andyzed a
sample of people aged 50 and above from 3 study sites (Baltimore, Durham and Los
Angees). Mentad health was measured via an index of symptoms of depressonand
acohol abuse obtained from a structured clinicd interview. They estimated employment
models that trested mental hedlth status as exogenous. They controlled for health status,
demographics and market wages. Their results indicate that for older males higher leves
of symptoms increase the likelihood of withdrawa from the labor market. The impacts
for women were smaler and less precisdy estimated.

Frank and Gertler used data from the ECA survey’s Batimore Ste to estimate the
impact on male earnings of mentd illness” The mentd illness indicator used a

combination of diagnoses from aclinica interview and symptoms. Causd inferences
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were strengthened by using diagnostic information for aperiod prior to the measurement
of labor market outcomes. The analyses used Tobit estimators and found that maes with
amentd disorder had earnings that were 21% lower than for otherwise Smilar males.

Ruhm made use of asurvey of women's health in Massachusetts to study the
impact of mental hedlth on femae labor supply.® 2,500 women aged 45 to 55 were
surveyed in 1981-82. Ruhm used the CES-D depression scale that counts and assesses the
intengity of symptoms of depression. He treasted symptoms of depression as exogenousin
the labor supply models estimated. Probit and ordered probit models were estimated. His
results indicate that levels of symptoms that are consistent with a high likelihood of a
diagnosis of depression reduced labor supply. For example labor force participation rates
were 2 to 9 percentage points lower for women with high symptom counts compared to
amilar low symptom count women. The probability of being employed full timewas 9 to
12 percentage points lower for women with high symptom counts compared to otherwise
gmilar women.

Ettner, Frank and Kesder used the Nationa Comorbidity Survey (NCS) to study
the impact of psychiatric disorders on wages, hours of work and earnings for males and
femaes. The NCS yielded a nationally representative sample of 2225 maes and 2401
women collected between September 1990 and February 1992. A structured clinical
interview was administered to the entire sample that alowed for psychiatric diagnosesto
be determined. Mental health was treated as endogenous. Instruments used to identify the
mental health equation included parenta history of mentd disorders and onset of
illnesses in early adolescence. Using a structurd shift specification for the endogenous

menta hedth indicator, Ettner et d estimated that the presence of mentd illnessled to
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reduced earnings of 9.5% for men and 29% for women. Mental disorders were estimated
to reduce hours worked per week by 5.4% for men and 2.7% for women. Mental
disorders reduced employment levels by 14 percentage point for women (83.6 to 69.4)
and by 12.6 percentage points (93.9 to 81.3) for men.

Kesder and Frank examined employment effects and reduced effort semming
from mental illnesses across occupations:*® This study aso used data from the NCS.
Mentd disorders were measured in terms of mgjor diagnostic categories constructed from
adructured clinical interview. The anadyses showed that employment effects, semming
from the presence of amentd illness, were similar across occupations. However, reduced
effort or “cut back” days were greater for people with menta disordersin professond
occupations.

The evidence presented above clearly indicates that mental disorders affect
individua |abor supply and productivity. Significant impacts of menta disorders have
been shown across a number of data sets for a diverse range of populations. These
include women, men, older workers and minority populations. The evidence on economy
wide impacts is somewhat less well developed. Cost of illness sudies have estimated
economy wide burdens of illness and found large impacts for mental disorders. For
example, Rice and colleagues estimated that lost productivity from mentd illnesses
accounted for roughly $63 billion in 1990.2° There is some evidence of downward
mobility in economic status due to menta disorders yet there are no good estimates of the

contribution of mental disorders to the poverty rate in indudtriaized nations.



IV. Evidence: A Developing Nation

The literature on the relationship between health, work effort and incomein
developing countries has grown noticeably in both volume and sophidtication. The
evidence related to the impact of menta disorders on labor supply and incomein
developing countries remains quite scarce. We were unable to uncover published research
that offered empirical economic modds of the links between indicators of menta
disorders and labor market outcomes. However, relying on information from
indugtridized nations to develop notions of the impact of menta hedth problems on
labor supply and income is potentidly unrdiable. For this reason we made use of arich
survey of householdsin Indonesiato develop someinitia evidence that runs pardld to

the exigting evidence from the United States.

=

Data
The data used in the analyses reported below are from the first and second rounds

of the Indonesan Family Life Survey, collected by RAND in collaboration with UCLA

and Lembaga Demografi, University of Indonesia with funding from the Ford

Foundation, USAID, and WHO. The IFLS is alarge-scde integrated socio-economic and

hedlth survey that collects extensive information on the lives of respondents, their

households, their families, and the communitiesin which they live. The household survey

information collected includes details regarding household composition, consumption,

income and assets, education, health care utilization, [abor force participation and

fertility. The community surveys messured infrastructure qudity and availability of

sarvices for different types of health care providers and schools.
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The sampleis representative of about 83% of the Indonesian population and
contains over 30,000 individuds living in 13 of the 27 provinces in the country. The
origind IFLS sampling scheme balanced the codts of surveying the more remote and
sparsely- popul ated regions of Indonesia againgt the benefits of capturing the ethnic and
socioeconomic diversity of the country. Within 13 provinces, the scheme randomly
sampled households from 321 enumeration areas (EAS). The provinces are four on
Sumatra (North Sumatra, West Sumatra, South Sumatra, and Lampung), dl five of the
Javanese provinces (DKI Jakarta, West Java, Central Java, DI Y ogyakarta, and East
Java), and four provinces covering the remaining mgor idand groups (Bdi, West Nusa
Tenggara, South Kadimantan, and South Sulawes). The EAs were sdlected from a

nationaly representative sample frame.

la. Household survey
A totd of 7,730 households were targeted for interview and over 93% of these

households were interviewed for atota of 7,224 households interviewed. From the 200-
300 households in the 321 enumeration areas, 20-30 were selected for each area In each
household, after a representative provided household data, individuad members were
interviewed. The household information of interest included demographic characterigtics,
labor and non labor income, assets, health conditions, and menta health symptoms. From
the adult questionnaire, information on menta hedth is avallable for gpproximetely

12000 individuas. Employment history information was collected in 1993 dating back to

1973 for respondents old enough to have been employed then.
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1b. Community survey

The Community- Facility Surveys (CFS) measure infrastructure quaity and
availahility of services, for schools and hedth facilities and for a sample of communities
as awhole. Hedth facility information from the community survey was collected in each
area. Different provider-reports of quality including both structure and process measures,

and provider-reported prices were measured in the survey.

Ic. Information used
Information on employment was available from the first round of the IFLS.

Employment history data included wages, hours worked, whether self employed, and
information on additional jobs for 1973, 1983, 1988-1992, and 1993. An additional data
point is available by linking the data to the 1997 survey. Although detailed employment
information will be available, at this point only a question on whether the respondent is
currently employed is publicly available.

Menta hedlth symptom information was collected in 1993. Respondents were
asked whether they experienced a specific symptom often in the past 2 weeks. Symptoms

included sadness, anxiety, somatization, short temper, fatigue and insomnia.

2. Measurement of Mentd Hedlth Problems

The IFLS afford the opportunity to base an indicator of menta hedth problemson
reported symptoms, which offers some clear advantages over generd sdlf-assessments of
menta hedth, or utilization based reports of diagnods. The IFLS included questions
related to symptoms of depression and anxiety, which are among the most prevaent of

the mental disorders and have been identified as accounting for significant burdens of
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disease. These symptoms are not sufficient to arrive at diagnoses but the questions dlow
one to measure phenomenon similar to that found in other studies*

The Diagnogtic and Statistical Manud of the American Psychiatric Association,
fourth edition (DSM-1V) identifies 9 key symptoms of depression. They are: 1) depressed
mood, 2) diminished interest or pleasure in dmogt dl adtivities, 3) sgnificant weight
loss/gain, 4) insomnialhypersomnia, 5) psychomotor agitation/retardation, 6) fedings of
worthlessness, 7) fatigue, 8) impaired concentration, and 9) recurrent thoughts of degth or
suicide. A diagnosis of depression requires one of the first two symptoms plus four
others. Other measures of depressive symptoms include somewhat broader arrays of
domains. The CES-D scde includes perceptions of relations with others and a question
about atendency to become bothered or annoyed. The Generd Hedlth Questionnaire
(GHQ), which measures symptoms of depression and anxiety, also asks questions about a
somewhat broader array of symptoms than indicated by the DSM-IV. The additiond
domains include questions about feding congtantly under strain, the ability to face
problems, and lost confidence. It has been shown that if the GHQ reports four symptoms
for an individua, psychiatrists are highly likely to make a psychiatric diagnosis®?

Table 1 lists 6 symptoms of psychiatric iliness (largely depression and anxiety)
measured in the IFLS. The top pand of Table 1 lists counts and rates for individua
symptoms. The lower pand of Table 1 presents clusters of symptoms. The table makes
clear that while the prevaence of individua symptomsis quite high, clusters of
symptoms that approximate those used by other menta health measures are far less
prevaent. For example, only about 2% of the sample reported three or more symptoms of

which one is sadness. Such a clustering is consstent with the CES-D, the GHQ and the
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DSM-1V. It must be noted that such a clustering does not represent a diagnosis but rather
aclugtering of symptoms that previous research has noted is associated with psychiatric
illness and impairment. Thus our primary indicator of mental hedlth problemsis a cluster
of symptoms that includes sadness plus at least two of the other five symptoms measured.
We parform senstivity andysis by dso usng an indicator of four symptoms that
corresponds more closely to the GHQ. The results were quite robugt to differencesin

these indicators.

3. Empirica Strategy

The approach to the empirica analyss that we take builds on recent work on
mental health and labor outcomes in indusiridlized nations. We focus on three basic
outcome measures, the probability of being employed in 1993, the probakility of being
sdf-employed, and hours worked conditiona on being employed. We begin by analyzing
the smple relationship between, our indicator of amental health problems and
employment, hours supplied and self-employment. This means assuming that mental
hedlth is exogenous to |abor market outcomes. We attempt to take account of some
endogeneity by including alagged dependent variable, in the regressons on hours of
work, to account for the possibility that say, people with weak |abor market attachment
aremore likely to be depressed. We then relax that assumption and estimate amode that
treats menta hedlth as endogenous. The IFLSincludes arich set of measures of the

hedlth care environment and economic conditions in markets within Indonesa. It does
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not, however, provide very much information on the history of menta disorders for
households or individuas

To identify our models of employment, sdf-employment and hours supplied when
menta hedlth problems are endogenous, we use information on access and qudity of the
hedlth care ddivery system as determinants of menta hedlth that are excluded from our

equations for employment and hours worked. This follows the approach proposed by

Strauss and Thomas.2® Specifically, we use market level messures of accessto hedlth care

such as average travel time to hedth centers, average distance to heeth facility, the
average cost of a prescription, the average cost of a treatment and anindex of fadlity
quadlity. Hedlth care resources are inputs into the health production function. Prices
(pecuniary and non-pecuniary) are assumed to be exogenous determinants of the use of
hedlth care inputs and will thereby affect menta hedth Satus. We therefore posit that
greater access to high quality care will affect mentd hedth status directly but would only
affect labor outcomes indirectly through menta hedth satus.

Specificaly we estimate sex specific regresson mode s first tregting mental
hedlth symptoms as exogenous. In those ordinary least squares and logit models we
include a st of demographic and human capital measures that include: educationa
atainment in years of schooling, marita satus, age, household size, an indicator of
whether the household islocated in an urban area or not, adummy variable indicating a
household head, and adummy variable if the individud isaMudim. The dependent
varidble in the esimating equation for hours of work is the natura log of weekly hours of
work. We aso estimate models where the | eft hand Sde varigble is a dichotomous

variable indicating employment and one indicating a sdlf-employment person.
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Mentd health symptoms are a0 treated as endogenous. In these regressions we
use generaized method of moments (GMM) estimators. Since the endogenous regressor
(symptoms) is dichotomous, it can be moddled as elther a ructura shift or alatent
index. Since symptom scales such as the GHQ and CES-D aretypicdly used in the
context of “cut points’ and because diagnostic evauationsinvolve clusters of symptoms,
the latent index gpproach would be inconsstent with those uses of symptom counts. The
gructurd shift modd implies that only clusters of symptoms will have an impact on |abor
outcomes and not smdl changesin underlying symptom counts. In estimating the modds
we congder the strength of the instruments as predictors and apply an over-identification

test to the modds.

4. Resllts

Table 2 presents some smple descriptive results that associate the cluster of
symptoms measure SAD+2 with our three [abor market outcomes. The first column of
Table 2 presents the rates of employment of adult men and women in the IFLS sample
according to whether they experienced a cluster of symptoms of mentd disorders. Males
that meet the SAD+2 criteria had a considerably lower rate of employment than those
without such a combination of symptoms of mentd illness, 66% vs. 88%. For women the
employment rates with and without the symptoms differed far less, 40% vs. 45%.

The second column of Table 2 reports weekly hours conditional on being
employed. Both men and women meeting the SAD+2 criteriaworked roughly 10% fewer

hours than people without the cluster of symptoms. Findly, maes meeting the SAD+2
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criteriawere consderably less likely to be sdlf-employed than maes without this set of
symptoms. Women in contrast were somewhat more likdly to to be saf-employed when
they had a cluster of psychiatric symptoms.

Simple Regression Results: Tables 3 and 4 present regression results for the
models that assume that psychiatric symptoms are exogenous to labor outcomes. Table 3
presents the results for males and Table 4 those for femaes. Thefirst row of Table 3
reports the estimates for the SAD+2 measure of symptom clusters. Column 1 of Table 3
present logit estimates for whether or not an individua was employed in 1993. The
edimated coefficient for SAD+2 is negative and sgnificant a the 7% leve. The
edimated coefficient implies that males with the cluster of symptoms are about 52% as
likely to be working relative to otherwise smilar males without such a clugter of
psychiatric symptoms.

The second column of Table 2 reports estimates for the logit models of being self-
employed. The estimated impact of the SAD+2 variable indicates that males with the
cluster of psychiatric symptoms are less likely to be sdf-employed than otherwise smilar
maes. However, the coefficient isimprecisdy estimated and is not Sgnificantly different
from zero a conventiond levels. Findly, column 3 of Table 3 reports estimates for the
hours of work regresson conditional on being employed. The estimated coefficient for
the SAD+2 varigble is negative and significantly different from zero at the 6% leve. The
estimated coefficient indicates that males with a cluster of psychiatric symptoms work
roughly 27% fewer hours per week than do otherwise smilar maes without the symptom

cuder.



Overdl these regressions fit the data reasonably well as evidenced by the R-
quare satigtics that were 0.19, 0.11 and 0.27 for the employment, self-employed and
hours of work outcomes respectively.

Table 4 presents estimates for women. In genera the estimates of the impact of
the SAD+2 variable are consderably smaler in magnitude and less precisely estimated.
The coefficients estimates for SAD+2 in the employment and the hours of work
equations are both negative. Neither gpproaches conventiona levels of sgnificance. Thus
in the context of this approach to estimation there is no strong evidence of alabor market
impact of the symptom cluster indicator. The SAD+2 variable is estimated to have a
positive impact on the likelihood of being self-employed for femaes. This coefficient is
aso quiteimprecisaly estimated. Overal, the employment and sdif-employed modes do
not fit the data as well as the models for males. Thefit for the hours of work model is

better for femaes than for males.

Results for endogenous mental health. We estimated models that relax the
exogenous symptom cluster assumption used above. As noted earlier, we used input
prices (pecuniary and non-pecuniary) for hedlth care services dong with indicators of the
qudity and cost of the hedth facility asinstruments for the endogenous menta hedlth
indicator. We also experimented with using lagged poverty (20" percentile of household
income in 1988) as an additiond instrument. We used a Generalized Method of Moments
estimator (GMM) to obtain parameter estimates for the three outcome indicatorsin
models with endogenous symptom clusters. As discussed above this approach treats the

endogenous variable parameter as a structural shift.?*
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The egtimation results indicate that the coefficients for the symptom cluster
measure were very imprecisaly estimated. The sign and magnitude of the estimated
coefficient was very sendtive to smal changes in the specification of the mode. Our
andysis of the firgt stage fits and an application of the Staiger and Stock analysis of
instruments suggests that the instruments in the mode are weskly correlated. The
smplest indicator of thisisthat the R-square statistics for the first stage moddstypicaly
did not reach the 1% leve in explanatory power. For these reasons we focus our attention
on the models that assume that the symptom cluster indicator is exogenous to labor
market outcomes.

Testing Inferences for OLS Results: One general concern with assuming
exogenous psychiatric symptom clugtersis the notion that symptoms of depression and
anxiety may appear because of unfavorable economic circumstances experienced by
individuals and households. Therefore were this an important explanation of the results
reported on Tables 3 and 4 above, one might expect the SAD+2 variable to be a
ggnificant predictor of prior labor market outcomes. To test this we estimated regresson
modéds like those presented on Tables 3 and 4 on the same three |abor supply indicators
on these were measured for the year 1988 instead of 1993. For the employment outcome,
there was no evidence of a negative relation between employment in 1988 and SAD+2in
1993. The estimated pogitive coefficient estimates never reached the 30% sgnificance
level. The models for hours worked suggest no relaion for men and adightly postive
relationship for women between SAD+2 and hours worked. In neither case was the
estimated coefficient Sgnificantly different from zero a thel5% levd (for women it was

sgnificant a the 19% levd). For the saf-employment indicator, fema es were estimated



to have a positive association between SAD+2 in 1993 and sdf-employment in 1988. The
coefficient was dill rather imprecisaly estimated (p<0.16). For maes there was no
relaion (p<0.76). These results serve to strengthen the inferences that might be derived

from the regression models on Tables 3 and 4.

IV. Conclusions

This paper was amed a developing evidence with regard to the impact of mentd
illnesses on labor market outcomes that may be useful for congdering the macro-
economic impacts of ill hedth. The evidence from indudtridized nations, primarily the
United States, suggests that menta disorders have substantid effects on employment for
both men and women and somewhat smaler effects on hours of work conditiona on
employment. The estimated impact of mentd illnesses range in the 10% to 25% range for
men and in the 15% to 20% range for women. Given the rdatively high prevaence of
menta disorders (15% to 20%) mental health effects appear to be notable for the
economy of nations such asthe U.S.

The evidence on the economic effects of menta disorders for developing
countriesis far less developed that that for the U.S. We reviewed the literature and did
not find evidence of asmilar quality to that reported for indudtridized nations. We
therefore made use of one household survey that included symptoms of psychiatric illness
to begin to develop evidence that pardlelsthat for indudtridized netions. Thisinitid

investigation reveded some patterns in the datathat assst usin considering the degree to



which evidence for indudtridized nations is rdlevant as wdll as providing evidence for
one developing nation, Indonesia

The results point to subgtantial employment effects of clusters of symptoms of
psychiatric illnessin maes. The magnitude of the employment effect is larger than what
has typicaly been found in the U.S. We aso found evidence of reduced hours of work
associated with clusters of psychiatric symptoms. Again, the responses gppear to be
somewhat larger than what has been reported in the U.S. For women inthe IFLS, the
impacts of symptom clusters on labor market outcomesiis far less certain and smaller.
While not sgnificantly different from zero we did estimate an employment effect of the
symptom clusters of about 13%. We found no impact on hours of work, nor any strong
effect on sdf-employment. Nevertheless, the patterns of employment for women are
sufficiently different from what is observed in industrialized nations that considerably
more effort needs to be devoted to how mentd illnesses might affect the work place
functioning of women in developing nations.

We view this exercise as suggesting that there may be important impacts on the
macro-economy were a more comprehensive look at menta disorders be taken. Our
results were based on arather narrow set of symptoms of a subset of mental disorders.
Moreover, given the significance of even low end preva ence estimates for menta
illnessesin developing nations, employment impacts in particular may be quite important
to the economies of these nations.

Findly, there is emerging evidence of strong labor market impacts of treatments
for depression delivered in the primary care context.>® Thisaong side the rdlatively high

prevaence of depression and anxiety disordersin developing nations, the rdatively low
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levels of spending on menta hedlth care and the evidence of sgnificant employment
effects for males suggests that expanded treatment for these disorders may be a high pay-
off investment for these nations. Clearly much more probing of these questionsis

required in order to make a strong statement about such policy measures
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Table 1. Symptoms of Depression in IFLS

Individual Symptoms 1993 %
(Out of 12,985)
Insomnia 889 6.85
Fatigue 1162 8.95
Short Temper 647 4.98
Somdtic Pain 802 6.18
Sadness 579 4.46
Anxiety 222 1.71
Symptom Clusters 1993
Sadness & Fatigue 212 1.63
Sadness & Insomnia 214 1.63
Sadness & Anxiety 133 1.02
Sadness, Fatigue & Insomnia 133 1.02
Sadness, Fatigue & Anxiety 71 0.55
Sadness, Anxiety & Insomnia 67 0.52
Sadness, Fatigue, Insomnia& Anxiety 55 0.42
Sadness, Fatigue, Insomnia, Anxiety, & Stomach Pain 42 0.32
Sadness, Fatigue, Insomnia, Anxiety, Stomach Pain, & 27 0.21
Short Temper
Sadness or Fatigue or Insomnia or Anxiety or Stomach Pain 2506 19.30
or Short Temper
Table 2. Labor Supply Outcomes
Employed Weekly Hours Self Employed
1993 1993 1993
Maes
Symptoms— Yes 0.66 36.56 0.42
Symptoms - No 0.88 40.73 0.51
Femades
Symptoms— Y es 0.40 30.39 0.42
Symptoms - No 0.45 33.49 0.37
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Table 3. Regression Results: Male
Assumes Exogenous Mental Health

Employed Self Employed Log Hours
1993 1993 1993
(Logit) (Logit)
Sad +2 -0.637 -0.412 -0.312
(1.82) (1.48) (1.87)
Education 0.295 -0.548 0.059
(2.96) (8.72) (2.63)
Married 1.958 0.427 0.029
(12.02) (2.98) (0.49)
Age -0.054 0.011 -0.001
(14.96) (4.89) (1.62)
Hhsze 0.038 0.039 -0.0001
(1.63) (2.52) (0.03)
Urban -0.656 -1.392 0.081
(16.412) (22.25) (3.60)
Headhh 1.840 0.315 0.035
(10.56) (2.05) (0.56)
Mudim 0.031 -0.270 -0.085
(0.22) (2.99) (3.20)
Lagged dep - - 0.849
- - (28.65)
Congtant 1.133 -0.156 0.405
(4.87) (0.87) (2.88)
ForLR 671.53 751.04 116.07
R 0.19 0.11 0.27
N 4840 4349

* tor z gatigtics in parentheses.
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Table 4. Regression Results: Female
Assumes Exogenous Mental Health

Employed Self Employed Log Hours
1993 1993 1993
(Logit) (Logit)
Sad +2 -0.140 0.232 -0.017
(0.69) (2.11) (0.16)
Education 0.005 -0.316 -0.006
(0.08) (4.98) (0.127)
Married 0.238 0.618 -0.070
(2.13) (4.96) (1.25)
Age 0.016 0.024 0.003
(6.66) (8.78) (1.86)
Hhaze -0.032 0.024 0.005
(2.11) (1.54) (0.59)
Urban -0.620 -1.060 0.083
(10.27) (16.52) (2.52)
Headhh 0.658 0.718 -0.092
(5.12) (5.31) (2.47)
Mudim -0.414 -0.470 -0.032
(4.82 (5.28) (0.79)
Lagged dep - - 0.924
(30.88)
Congant -0.319 -1.102 -0.008
(1.80) (5.67) (0.06)
ForLR 228.58 493.31 116.51
R? 0.03 0.08 0.39
N 4948 2345 2345

* tor z gatigtics in parentheses.
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