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Susan L. Ettner

I. INTRODUCTION

The relationship of health and labor supply has been receiving increased interest
by economists, as evidenced by the recent addition of a chapter on health and the
labor market to the Handbook of Labor Economics (Currie & Madrian, 1999).
Empirical research has suggested that health status plays an important role in
explaining a variety of economic phenomena, such as earnings differentials (Chir-
ikos & Nestel, 1985; Luft, 1975), retirement decisions (Mitchell & Anderson,
1989) and AFDC participation (Wolfe & Hill, 1995). Furthermore, failure to con-
trol adequately for health status is likely to bias estimates of the wage elasticity of
labor supply, because of the high correlation between wage rate and health
(Lambrinos, 1981).
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Although it has therefore become common to control for health status in studies
of labor market outcomes, these studies are limited in several ways. Most data sets
used for labor economics research tend to have a very restrictive set of health
measures; indeed, many analyses control only for self-reported limitations on the
respondent’s ability to work. Few direct comparisons of the effects of various
health measures on labor market outcomes exist, so it is not known which mea-
sures are most predictive. This information would be extremely helpful in design-
ing future survey instruments, in order to maximize the usefulness of the
databases for addressing questions about the work-health relationship, while min-
imizing the burden on respondents. In particular, mental health as a measure of
human capital has tended to be ignored altogether, despite new and compelling
evidence that mental health plays a significant role in determining at least some
labor market outcomes (Ettner, Frank, & Kessler, 1997; Hamilton, Merrigan, &
Dufresne, 1997). Another serious limitation of previous economic studies on the
topic of work and health is that they have been based almost exclusively on older
white men (Currie & Madrian, 1999), so very little is known about how health
affects the labor market outcomes of women or other demographic groups.

Finally, the majority of labor economics studies assume that health is exoge-
nous; even those studying the endogeneity of self-reported work limitations have
based the analysis on the assumption that other measures of health are exogenous.
For example, the economics literature on simultaneity in the relationship of
employment and health primarily focuses on reporting bias. This bias arises from
the incentives of unemployed persons to report work limitations due to a health
condition in order to receive transfer payments or justify their employment status
(Bound, Jaeger, & Baker, 1995; Chirikos & Nestel, 1984; Lambrinos, 1981; Mad-
dox & Douglas, 1973; Parsons, 1982; Wolfe, 1984). As a result of the focus on
reporting bias, “objective” measures of health (such as medical conditions or mor-
tality) have frequently been assumed to be exogenous to employment and either
used as instruments for, or compared to, more “subjective” measures of health
(such as work limitations).! Although the assumption that “objective” health sta-
tus is not influenced by employment and job characteristics is appropriate if the
only source of endogeneity is reporting bias, it will not eliminate bias if “true”
health status is also dependent on employment and job characteristics. In contrast
to the assumptions made by labor economists, sociologists and epidemiologists
put forth strong arguments for why intrinsic qualities of employment may
influence mental and physical health.

This study seeks to extend the previous literature by addressing the following
questions: (1) Which measures of health status are most predictive of labor market
outcomes? In particular, what are the roles played by physical versus mental
health?; (2) Which labor market outcomes are most sensitive to health status?; (3)
Does treating health status as endogenous affect its estimated impact on labor
market outcomes?; and (4) Are the relationships between labor market outcomes
and mental and physical health different for men versus women?
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The analyses are based on data for a national sample of non-elderly adults, from
the 1995 Midlife in the United States (MIDUS) study conducted by the John D.
and Catherine T. MacArthur Foundation Research Network on Successful
Midlife Development. Because the MIDUS survey instrument was developed by
an interdisciplinary team of researchers, it is ideally suited for this type of
research, containing both a wide variety of physical and mental health measures
as well as comprehensive information on job characteristics.

II. BACKGROUND

Theoretical arguments can be made for either a positive or negative effect of
employment on both mental and physical health, making it difficult to predict the
nature of the bias that might result from treating health status as an exogenous
measure of human capital. Ezzy (1993) summarizes the theoretical arguments for
expecting an association between unemployment and mental health. Researchers
maintaining that employment is advantageous to one’s mental health argue that
workers are less prone to depression and other ills because of their greater oppor-
tunities for establishing social networks, achieving role satisfaction, and gaining
power (Hibbard & Pope, 1985; Rosenfield, 1989; Waldron, 1980). However, the
beneficial effects of employment on mental health arguably may be offset by the
detrimental impact of occupational stress.

Likewise, it has been argued that the impact of employment on physical health
is negative, because of occupational hazards or the physiological effects of the
work overload and performance pressure associated with paid employment
(Johnson, 1977; Waldron, 1976, 1980). House (1974) hypothesized that gender
differences in life expectancy were due in part to occupational stress. He cites evi-
dence that heart attack mortality differentials are declining over time, as more
women enter the labor force and are subjected to the same level of stress as men.
Other researchers have also found links between mental and physical health
(Klitzmand et al., 1990; Steer et al., 1992; Tessler & Mechanic, 1978; Vaillant,
1979). These studies lend support to the argument that employment effects on
mental health lead to related changes in physical health.

Even if employment does not have a direct influence on health, it may affect
health indirectly, through income and health insurance coverage (Ettner, 1996).
Both income and insurance increase access to medical services and hence presum-
ably improve health. Another way in which employment and job characteristics
may influence health indirectly is by reducing the amount of time available for
engaging in either good health practices, such as exercise and making visits to the
doctor in response to perceived symptoms (Waldron, 1980) or bad health habits,
such as drinking. For these reasons, health may be correlated with the error term
in employment and hours equations, even when controlling for the wage rate.
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Thus a convincing argument can be made that even “objective” health measures
should be treated as endogenous when studying outcomes in the labor market.

The traditional labor economics model assumed that individuals choose con-
sumption and work hours to maximize utility, subject to time and budget con-
straints. Health might enter into the utility maximization problem through either
the budget constraint (by lowering the offered wage rate), time constraint (by
increasing sick days, hence reducing the maximum time available for labor and lei-
sure), or the utility function (if people derive direct disutility from being in poor
health. Grossman (1972a, 1972b) modified the labor-leisure choice model by not-
ing that health is at least partially under the control of workers, thereby making it
an argument in the utility maximization problem. He specified a health production
function that allowed for a number of choice variables (e.g., medical inputs or time
spent on health-producing activities) as well as the worker’s exogenously deter-
mined health endowment. Grossman’s model is compatible with the sociology the-
ory simply by including employment and job characteristics directly in the health
production function. In either case, health clearly needs to be treated as endogenous
in the labor market outcome equations, which is the approach taken here.

III. METHODS
A. Data

The analyses are based on data from the 1995 Midlife in the United States
(MIDUS) study of noninstitutionalized U.S. residents aged 25-74 who have tele-
phones (MacArthur Foundation Research Network on Successful Midlife Devel-
opment, 1998). The survey instruments were developed by the members and
associates of the John D, and Catherine T. MacArthur Foundation Network on
Successful Midlife Development, an interdisciplinary team of researchers, and
included information on sociodemographic, economic, psychological, and medi-
cal characteristics of the respondent. MIDUS respondents first participated in a
random-digit dialing telephone interview lasting approximately 40 minutes, with
aresponse rate of 70 percent. Respondents to the telephone survey were then asked
to mail back two written questionnaires. The response rate was 86.8 percent of
telephone survey respondents, yielding an overall survey response rate of 60.8 per-
cent for both parts of the survey. Financial incentives were used to ensure high
response rates.

The sample analyzed here is respondents who completed both the telephone
and mail surveys and were under age 65. The final overall sample size was 3,116,
although the actual size of the sample used in any particular analysis may be
somewhat smaller, due to line item nonresponse for the dependent variables.
Analyses were performed separately for women (¥ = 1,527) and men (N = 1,589),
due to the differences in their labor supply behavior, occupational choices and
working conditions.
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B. Dependent Variables

The labor market outcomes examined in this study include whether the respon-
dent is currently employed and among the conditional sample of employed per-
sons,” the following job characteristics: (1) occupational category (upper
white-collar, lower white-collar, upper manual and lower manual); (2) whether
the respondent is self-employed; (3) whether the respondent works the night shift;
(4) the average number of weekly work hours (for up to two jobs combined); (5)
an hourly earnings measure proxying for the wage rate, constructed by dividing
earnings income by average weekly work hours multiplied by the number of
weeks worked at a paid job during the previous year; (6) job demands on a scale
from 0-8; (7) job skills on a scale from 0-16; and (7) job authority on a scale from
0-16. Self-employment is generally considered to be a positive outcome and night
shift work a negative outcome, although it is possible to construct examples in
which these generalizations do not hold.

The job demands scale is based on the worker’s responses to the following ques-
tions: “How often do you have to work very intensively—that is, you are very busy
trying to get things done?” and “‘How often do different people or groups at work
demand things from you that you think are hard to combine?” The job skills scale
is based on the questions: “How often do you learn new things at work?”; “How
often does your work demand a high level of skill or expertise?”; “On your job,
how often do you have to initiate things—such as coming up with your own ideas,
or figuring out on your own what needs to be done?”; and “How often does your
Jjob provide you with a variety of things that interest you?”” The job authority scale
is based on the questions: “How often do you have a choice in deciding how you
do your tasks at work?”; “How often do you have a choice in deciding what tasks
you do at work?”; “How often do you have a say in decisions about your work?”;
and “How often do you have a say in planning your work environment?” Responses
to the individual questions range from O (never) to 4 (all of the time) and are
summed to derive the score for the overall scale. Higher scores for the job demands
scale are generally considered to be worse outcomes, while higher scores for the
Jjob skills and authority scales are generally considered to be better outcomes.

C. Independent Variables—Health Measures

The main explanatory factors of interest are physical and mental health. The
MIDUS dataset contains a large variety of health measures, so the analysis was
limited to testing the following sets of measures: (1) self-assessed overall health,
(2) self-assessed mental and physical health, (3) a scale of functional limitations,
(4) a set of indicators for self-reported medical conditions, and (5) a set of indica-
tors for mental health and substance abuse conditions.

Self-assessed overall health is the answer to the question “Using a scale from 0
to 10 where 0 means ‘the worst possible health’ and 10 means ‘the best possible
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health’, how would you rate your health these days?” Self-assessed mental and
physical health are the responses to the questions “In general, would you say your
physical (mental or emotional) health is...” Response categories range from 1
(poor) to 5 (excellent). The functional limitation scale is the sum of answers to the
questions “How much does your health limit you in doing each of the following?
(a) lifting or carrying groceries; (b) bathing or dressing yourself; (¢) climbing sev-
eral flights of stairs; (d) bending, kneeling, or stooping; (¢) walking more than a
mile; (f) walking several blocks; (g) walking one block; (h) vigorous activity (e.g.,
running or lifting heavy objects); (i) moderate activity (e.g., bowling or vacuum
cleaning).” Possible responses to each question range from O (“not at all”’) to 3 (“a
lot”), so the overall scale ranges from 0 to 27. The responses are unweighted except
in the sense that some of the responses are nested; for example, persons who are
limited in walking one block will have higher scores than persons who are limited
in walking more than one mile, because they will report limitations for both.

Self-reported medical conditions are responses to the question “In the past 12
months, have you experienced or been treated for any of the following?” Indica-
tors used here are for the following categories: (a) respiratory (asthma, bronchitis,
or emphysema); (b) bone/joint disease (arthritis, rheumatism, sciatica, lumbago,
recurring backache, other bone or joint diseases); (c¢) auto-immune (AIDS/HIV
infection, lupus, other auto-immune disorders); (d) hypertension or high blood
pressure; (e) chronic sleeping problems; (f) diabetes or high blood sugar; and (g)
neurological (multiple sclerosis, epilepsy, stroke, other neurological disorders).
Three other measures are included in this set, the first two indicators for whether
the respondent reports ever having had a heart attack or cancer (other than skin)
and the third a 1-8 scale of angina (chest pain).

The last set of measures included diagnoses of depression, generalized anxiety
disorder and panic disorder, and indicators for drug and alcohol abuse. The pres-
ence of the mental disorders were assessed using a modified version of the Com-
posite International Diagnostic Interview (CIDI), which was designed to allow
DSM diagnoses to be constructed from a series of questions administered by
non-clinicians. The drug and alcohol abuse indicators were coded as one if the
respondent reports having engaged in any one of the following five substance-
abuse-related behaviors during the past 12 months: (a) respondent was under the
effects (or feeling after-effects) of the substance in a situation that increased the
chances of getting hurt; (b) respondent had any emotional or psychological prob-
lems from using the substance; (c) respondent had such a strong desire or urge to
use substance that could not think about anything else; (d) respondent had a
period of a month or more when spent a great deal of time using substance or
getting over effects; (e) respondent had to use more of the substance than usual to
get the same effect, or respondent found that the same amount had less effect.

The initial analyses test these five sets of health measures sequentially. Subse-
quent analyses combine all of the health measures into a “parsimonious” specifi-
cation that controls simultaneously for the following: (1) overall self-assessed
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health; (2) the functional limitations scale; (3) the number of self-reported
medical conditions; (4) an indicator for any mental health condition; and (5) an
indicator for any substance-abuse-related behavior,

D. Independent Variables—Other

In addition to the health measures, the regressions control for other respondent
and spouse characteristics hypothesized to influence outcomes in the labor market.
Respondent characteristics include age (represented as a series of 0-1 indicators for
ages 25-34, 35-44, 45-54, and 55-64); urbanicity (constructed by merging respon-
dent’s zip code to Census data); race (nonwhite vs. white); Hispanic ethnicity; mar-
ital status (married, divorced or separated, and widowed vs. never married);
parental status (represented as total number of children and 0-1 indicators for the
presence of children under age 6 and children ages 6-13); education (represented
as a series of 0-1 indicators for less than high school, education beyond high school
but no bachelor’s degree, bachelor’s degree, and graduate degree vs. high school
diploma or general equivalency diploma); whether the respondent was born in the
United States; the net assets of the respondent and spouse (divided by two for mar-
ried respondents); whether the respondent grew up in a two-parent household; the
educational attainment of the respondent’s parents; and the 1995 unemployment
rate in the respondent’s state of residence. Certain spouse characteristics (e.g., age
and race/ethnicity) were too collinear with the respondent’s own characteristics to
control separately, while others (e.g., earnings income) were potentially endoge-
nous, particularly among men. Thus only spouse’s education and health were
controlled in the models. For regressors with sufficiently large numbers of missing
values, indicators for missing data were included as separate controls in the model.

E. Statistical Analysis

Weighted descriptive statistics {proportions for dichotomous variables, means
and standard deviations for continuous variables) for the outcome measures and
explanatory variables are first calculated. Sample weights used for the descriptive
statistics correct for differential probabilities of selection and for nonresponse in
order to match the age, sex, race and educational composition of the U.S. popula-
tion.> With multiple comparisons, it is possible for significant differences to be
picked up simply by random chance. The discussion therefore focuses primarily
on the estimates for which the p-value is lower than arelatively strict cutoff for Type
I error, o =.01. Furthermore, confidence intervals given are 99 percent rather than
95 percent. However, results significant at the 5 percent level are also mentioned.

Single-equation regression models are then used to estimate each of the outcome
measures as a function of each of the sets of health measures in turn, controlling
for the other determinants of labor market outcomes described above. Depending
on the distribution of the outcome, the statistical model estimated is either a linear
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regression,* a binary logistic regression or an ordered logistic regression. For each
specification, the overall adjusted R? measure (p2 for the logit regressions) is
reported in order to compare the predictive ability of models containing different
sets of health measures. The ¥ 2 or F-statistic and corresponding p-value for the test
of the joint significance of the health measures is also given.

For each outcome measure, the “parsimonious” specification described above is
then estimated and the individual regressor effects shown. For employment, work
hours and hourly earnings, the full set of regression estimates is presented and dis-
cussed. For the other job characteristics, only the effects of the health measures are
presented. The tables give the coefficient estimates, standard errors, and p-values
for the effects of the regressors on the continuous and ordered categorical out-
comes. The effects of the regressors on the dichotomous outcomes are presented
as odds ratios and confidence intervals. For categorical regressors, the odds ratios
approximate the probability that the response will be in the given category when
the factor is increased by one unit (e.g., going from 0 to 1 for a binary regressor),
divided by the probability at the original value of the regressor. For continuous
regressors, the odds ratios are defined similarly, but reflect the relative probability
when the value is increased by one standard deviation above the mean.

The impact of simultaneity bias on the estimated effects of the health measures
on labor market outcomes is examined through two types of sensitivity analyses.
Ifirst use two-stage instrumental variables methods to re-estimate the models. Sep-
arate identification of the effects of multiple measures of health status cannot plau-
sibly be achieved, so only the equations controlling solely for self-assessed overall
health are re-estimated. Potential instruments are the respondent’s assessment of
his or her own mental and physical health at age 16 (on scales from 1 to 5), the
respondent’s assessment of his or her own overall health 10 years ago (on a scale
from 1 to 10), the health of the respondent’s parents (on scales from 1 to 5),
controlling for the parents’ ages and whether they are still alive, and the number
of physicians per 1,000 residents in the respondent’s county.

Both the respondent’s prior health status and parental health status (control-
ling for age) are hypothesized to capture the respondent’s genetic and environ-
mental “health endowment,” although it is possible that parental health status
may also directly affect the respondent’s psychological well-being. To exam-
ine the sensitivity of the results to failure of the exclusion restriction, I also
perform instrumental variables estimation based on two alternative subsets of
instruments: (1) prior health of the respondent, and (2) parental health status.

Although the instrumental variables estimates are suggestive, any instrumental
variables analysis> is inevitably limited. Thus I use an additional, substantially dif-
ferent method to try to examine the nature of the endogeneity bias. Among the con-
ditional sample of workers, I re-estimate the equations for job characteristics as a
function of health, controlling separately for the respondent’s answers to the fol-
lowing two questions: (1) “Overall, what kind of effect does your job have on your
physical health?” and (2) “Overall, what kind of effect does your job have on your
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emotional or mental health?” Response categories were very positive, somewhat
positive, neither positive nor negative (or balances out), somewhat negative, and
very negative. Respondents with more than one job were instructed to give their
best judgment of the combined effect of all jobs. Although the responses to these
questions are likely to be collinear with the health measures, making it more dif-
ficult to find significant effects, the estimates should tend to be conservative, since
in some sense, the reverse causality is being directly controlled.

IV. RESULTS
A. Descriptive Statistics

Tables la-d respectively present descriptive information on the labor market
outcomes, health measures, other control variables, and instruments. Results are
given separately for the female and male subsamples. About three quarters of the
women and nine tenths of the men are employed. The sample appears to be some-
what skewed toward “high-end” workers. Among employed respondents, almost
40 percent are upper white-collar workers, that is, either professional, managerial,
or self-employed. About one sixth of female workers and one fifth of male workers

Table 1a. Descriptive Statistics for Labor Market Outcomes

Women Men
Variable (N = 1,527) (N =1,589)
Employed 74% 90%
Occupational category
Upper white collar 37% 39%
Lower white collar 32% 12%
Upper manual 3% 16%
Lower manual 28% 33%
Self-employed 15% 21%
Works nights at least once a week 15% 20%
Hours worked for pay in an 40 49
average week, all jobs combined (SD = 14) (SD = 13)
Hourly earnings $13.30 $19.77
(SD = $24.66)  (SD = $44.46)
Job demands scale (0-8 scale) 4.37 4.38
(SD = 1.47) (SD = 1.27)
Job skills scale (0-16 scale) 9.87 10.57
(SD=289)  (SD=273)
Job authority scale (0-16 scale) 9.71 10.54

(SD = 3.86) (SD = 3.51)
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Table 1b. Descriptive Statistics for Health Measures

Women Men
Variable (N =1,527) (N =1,589)
Had condition in past year:
respiratory 15% 10%
bone/joint disease 31% 24%
autoimmune 2% 1%
hypertension 16% 14%
sleep problems 14% 11%
diabetes 4% 4%
neurological 2% 2%
Ever had heart attack 1% 1%
Ever had cancer 6% 2%
Had depression in past year 21% 11%
Had anxiety disorder in past year 5% 3%
Had panic attacks in past year 7% 6%
Behavior related to drug abuse in past year 2% 3%
Behavior related to alcohol abuse in past year 3% 8%
Self-assessed overall health (10 = best) 7.30 7.41
(SD = 1.89) (SD = 1.52)
Self-assessed mental health (5 = excellent) 3.57 371
(SD = 1.03) (SD = 0.93)
Self-assessed physical health (5 = excellent) 3.38 3.46
(SD = 1.04) (SD = 0.91)
Angina scale (0-8 scale) 0.17 0.10
(SD = 0.55) (SD = 0.38)
Functional limitations scale (0-27 scale) 491 3.19

(SD =680)  (SD =531)

are self-employed. The average weekly hours for all jobs combined was about 40
among female workers and 49 among male workers, with mean earnings per work
hour of about $13 for the women and $20 for the men.

Among the entire sample, including workers and nonworkers, the most common
health problems were bone/joint diseases, depression, hypertension, respiratory
diseases, and sleep problems. On a scale from 1 (worst) to 10 (best), the average
selt-assessed health score was 7.30 (SD = 1.89) for women and 7.41 (SD = 1.52)
for men. Separate measures for self-assessed physical and mental health showed
that the average scores for the two were similar, with both women and men ranking
their own mental health just slightly higher than physical health on average. The
average score on the functional limitations scale was 4.91 (SD = 6.80) for women
and 3.19 (SD =5.31) for men. As an example, a score of 4 on this scale would cor-
respond to reporting having some ditficulty with two activities, such as climbing
several flights of stairs and walking more than one mile.



Impact of Mental and Physical Health on Labor Market Outcomes

Table Ic. Descriptive Statistics for Other Control Variables

Women Men
Variable (N = 1,527) (N = 1,589)
Age group
25-34 28% 31%
35-44 32% 34%
45-54 21% 23%
55-64 18% 12%
Education
less than high school 13% 14%
high school 41% 36%
some college 27% 25%
bachelor’s degree 13% 17%
graduate degree 7% 8%
Marital status
Married or cohabiting 72% 83%
Separated or divorced 16% 9%
Widowed 3% 1%
Never married 9% 8%
Urban residence 74% 71%
Black 14% 10%
Other non-white race 10% 10%
Hispanic ethnicity 3% 3%
Children under 6 17% 22%
Children age 6-13 28% 34%
Foreign-born 5% 6%
Grew up in two-parent household 71% 76%
Spouse’s education (married subsample)
don’t know 1% 2%
less than high school 15% 12%
high school 37% 41%
more than high school, no bachelor’s 22% 25%
bachelor’s degree 17% 16%
graduate degree 9% 5%
Spouse’s physical health (married subsample) 3.38 3.63
(SD = 1.18) (SD = 0.91)
Spouse’s mental health (married subsample) 3.66 3.82
(SD = 1.28) (SD = 0.95)
Net assets of couple (divided by 2 if married) $38,196 $43,519
(SD =$92,983)  (SD = $89,322)
Total number of children 0.90 1.09
(SD = 1.20) (SD = 1.23)
Father’s education (1-5 scale) 1.97 1.99
(SD = 1.12) (SD = 1.00)
Mother's education (1-5 scale) 1.92 1.96
(SD = 0.97) (SD = 0.88)
State unemployment rate 5.45 5.45

(SD = 1.17) (SD = 1.07)
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Table 1d. Descriptive Statistics for Instruments

Women Men
Variable (N =1,527) (N = 1,589)
Father deceased 46% 43%
Mother deceased 27% 24%
Father’s current health 1.40 (SD = 1.64) 154 (SD = 1.51)
Mother’s current health 2.02 (SD = 1.66) 2.12(SD = 1.42)
Father’s age 33.71 (5D = 34.95) 35.91 (SD = 31.86)
Mother’s age 46 68 (SD = 32.07) 47.94 (SD = 27.77)
Father’s health when respondent was 16 24 (SD = 1.46) 3.31(SD = 1.25)
Mother’s health when respondent was 16 3 39 (SD = 1.31) 3.47 (SD = 1.08)
Respondent’s mental health at age 16 4.00 (SD = 1.10) 4.06 (SD = 0.92)
Respondent’s physical health at age 16 4.31(SD = 0.95) 4.38 (SD = 0.77)
Respondent’s health 10 years ago (10 = best) ~ 8.12(SD = 1.95) 8.36 (SD = 1.65)

Physicians per 1000 county residents 30 (SD = 18) 31(SD = 17)
Note: Unless otherwise noted, health measures are self-reported on a scale from 1 (poor) to 5 (excellent).

Figures 1 and 2 show histograms corresponding to the responses to the
self-report questions about how the worker’s job affects his or her physical and
mental health. The frequency distributions provide evidence that endogeneity may
be a concern. In each case, about two thirds of the sample reported either positive
or negative effects, with only about one third responding that their jobs had no net
impact on their health. Interestingly, more workers reported positive than negative
effects, probably reflecting selection, that is, that workers tend to choose jobs that
will be beneficial to them and avoid jobs with adverse impacts. The distributions
of responses to these questions were very similar for men and women, and for
mental and physical health.

B. Predictive Ability of Health Measures

Tables 2a-b describe the predictive ability of different sets of health measures
for women and men respectively. Health clearly has greater ability to predict
employment than job characteristics conditional on employment. This result is
consistent with the notion that workers with a given health problem who
self-select into the labor force are those who are either least sick, best able to
cope with their disability, or have jobs that can accommodate the disability.
Furthermore, although all sets of health measures have good predictive power
in the employment regressions, the scale of functional limitations was among
the most predictive health measures for both the female and male samples. In
contrast, there were no consistent patterns across men and women or across out-
comes in terms of which health measures were the best predictors of each job
characteristic.
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C. Regression Estimates of Effect of Health on Labor Market Outcomes

Tables 3a-b provide further evidence to support these conclusions, based on the
“parsimonious” regression specification. When controlling simultaneously for a
limited set of health measures, the scale of functional limitations is the most sig-
nificant health predictor of employment among both the male and female subsam-
ples, although self-assessed health is also significantly associated with
employment among women and the number of medical conditions is associated
with employment among men.

Among female workers, those with greater functional limitations were slightly
more likely to be self-employed, those with more medical conditions held jobs that
were more demanding, and those reporting better self-assessed health held jobs that
had higher occupational rankings and required greater skills, although the effects
were modest in magnitude. Among male workers, those suffering from depression,
anxiety, or panic disorders were only half as likely to be self-employed and held
jobs requiring fewer skills (about six tenths of a point on the 16-point scale), while
those demonstrating substance-abuse-related behaviors were twice as likely to
work nights at least once a week. In contrast, women demonstrating sub-
stance-related behaviors were less likely to work night shifts, although the result
was only marginally significant.

D. Regression Estimates of Effect of Other Control Variables on
Employment, Work Hours, and Hourly Earnings

Appendices A-C show the regression estimates for the other control variables
from the “‘parsimonious” specification for employment, work hours, and hourly
earnings. Men and women in the oldest age group (55-64) were significantly less
likely to be employed and the effects were large, with odds ratios of .11 and .40
respectively. Among respondents who were employed, older workers also
reported significantly fewer hours per week on average.

Family obligations affected men and women differently. Men who were mar-
ried, separated, or divorced were almost three times more likely to be employed
than men who had never been married, while marital status did not significantly
affect the employment of the women in the sample. In contrast, having children,
especially children under age 6, significantly reduced the employment rates and
work hours of women but not men. However, among both male and female work-
ers, those who were separated or divorced worked more than those who had never
been married. Married men also worked more hours than unmarried men.

Education significantly increased the employment, work hours, and hourly
earnings of women but not men; among male workers, those with a high school
education appeared to work the most hours on average. Women with better edu-
cated spouses or spouses in better mental health were significantly less likely to
work; in contrast, the education and health of wives did not appear to affect the
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20 SUSAN L. ETTNER

employment of husbands. Taken together, these results are consistent with the
notion that women work more when they bear a greater proportion of the respon-
sibility for the family’s financial security, whereas full-time employment is the
norm for men, regardless of what their wives do. These results are also consistent
with the hypothesis that mental health affects employment, since the mechanism
through which the spouse’s mental health affects the respondent’s employment is
likely to be through the spouse’s own job prospects.

Among workers, black women worked more hours per week than white
women, while black men worked fewer hours per week than white men, but had
higher earnings per hour. The latter finding might be attributable to reporting
bias, if white men tend to overreport work hours relative to black men, hence
biasing towards finding lower hourly earnings among the whites. Hispanic
women had lower hourly earnings than non-Hispanic women. Weak evidence
was also found that foreign-born women were less likely to be employed but that
among those employed, hourly earnings were higher.

Men living in states with higher unemployment rates were less likely to be
employed and female workers living in states with higher unemployment rates
worked fewer hours per week. Surprisingly, higher unemployment rates were
correlated with higher hourly earnings among men. Unemployment generally
tends to have the greatest impact on the least well-trained and lowest-paid work-
ers, so this finding could be related to selection into the labor force in areas of
high unemployment.

Among male workers, those with greater family assets work more, and among
both male and female workers, those with greater family assets have higher
hourly earnings. These results may be due in part to endogeneity, if families have
greater assets because the couple tends to work more or have higher wage rates.
In this case, however, the significant negative effects of family assets on women’s
employment rates and conditional work hours are likely to be biased downward.

E. Sensitivity Analyses

Tables 4a-b show the results of the sensitivity analyses for men and women
respectively. These analyses are based on a specification controlling for
self-assessed overall health on a scale from 1 to 10, along with the other control
variables shown in Table 1c. Among both women and men, the original estimates
in the first column are close to the estimates in the third column from a specifica-
tion controlling directly for reciprocal effects, that is, the impact of one’s job on
one’s health.

Both sets of instruments (respondent and parental health) were highly signifi-
cant in the first-stage regression of an instrumental variables analysis. The instru-
mental variables estimates were quite consistent with the original estimates. In
particular, the large and highly significant increases in the probability of employ-
ment associated with better self-assessed health remained after instrumenting,
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actually increasing slightly in magnitude. Instrumenting did eliminate a small but
significant decrease in job demands associated with better self-assessed health
among women, while it increased the magnitude and significance of two effects
among men: a reduction in hourly earnings and an increase in job skills associated
with better health. Although it seems counterintuitive that men reporting better
health would have lower hourly earnings, this result may be due to the correlation
that (by definition) exists between work hours and hourly earnings, which is con-
structed as total earnings divided by work hours.

Among the instrumental variables estimates that were statistically significant
when using the full instrument set, the magnitudes did not appear to be particu-
larly sensitive to the choice of instruments (Appendices D and E), although the
estimates did lose statistical significance when only parental health was used, due
in large part to the increased standard errors. The general pattern of results was
similar to the original IV estimates, with two exceptions. Among male workers,
use of parental health as the instrument revealed a large and highly significant
positive effect of self-assessed health on job authority. Furthermore, its impact on
occupational category was significant after instrumenting, but the direction
depended on which instrument was used.

V. DISCUSSION

This study looked at the impact of physical and mental health on labor market out-
comes, among a nationally representative sample of non-elderly adults in the United
States. Health had greater predictive ability foremployment than job characteristics.
In particular, functional limitations were strong predictors of employment among
both women and men, with respectively 6 percent and 9 percent reductions in the
probability of working associated with each unit increase in the 0-27 functional lim-
itations scale. Otherwise there were no patterns of results that were consistent for
both men and women, or across labor market outcomes. In addition to functional
limitations, strong predictors of employment included self-assessed health among
women and the number of self-reported medical conditions among men.
Although no clearcut patterns emerged regarding the impact of different health
measures on the job characteristics studied, the cases in which significant effects
emerged did suggest that better health leads to better jobs. Furthermore, in com-
paring the roles played by mental versus physical health, mental disorders, and
substance-abuse-related behaviors appeared to have significant effects in the
expected directions at least as frequently as the physical health measures. Addi-
tional analyses suggested that the effects of health on labor market outcomes were
not particularly sensitive to reverse causality. The estimates were very similar
when controlling for the self-reported impact of job on health. Instrumental vari-
ables estimates of the impact of health on employment also tended to be similar to
the original estimates, although statistical significance declined when using sub-
sets of the instruments. The instrumental variables estimates of the effects of
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health on job characteristics were somewhat more sensitive, again suggesting that
the most robust effect of health status is on the probability of employment.

Although the paucity of significant health effects on labor market outcomes other
than employment is consistent with the past research (Currie & Madrian, 1999), it
is nonetheless surprising. The most likely explanation is selection. If the persons
who choose to enter the worktorce are those who are relatively healthy for their
observable health category, who are best able to cope with their medical conditions
or who are able to obtain jobs that accommodate their disabilities, then the impact
of poor health conditional on employment will clearly be an underestimate of the
unconditional effect.

The analyses are subject to certain inherent limitations. As with virtually all of
the past studies in this area, whether acknowledged or not, separate identification
of the effects of multiple health measures is not plausible. Nor do plausible exclu-
sion restrictions exist that would allow the identification of the effect of selection
into the labor force. The use of telephone interviews and written questionnaires
may disproportionately exclude unemployed and indigent respondents, who may
also be in poor health, hence biasing the estimated health effects downward. The
absence of information on self-reported job limitations prohibits direct compari-
sons of the study findings with much of the previous research on the work-health
relationship. MIDUS sample sizes are modest, so power may be low even with the
single-equation estimates. Finally, instrumental variables assumptions are inevi-
tably prone to possible failure of the exclusion restriction, although the relative
strength of the correlation of the instruments with health status suggests that
instruthenting is likely to improve the consistency of the estimates (Bound,
Jaeger, & Baker, 1995; Staiger & Stock, 1997).

Taken as a whole, the results suggest that while health status is probably endog-
enous to employment, it may not make that much empirical difference to its esti-
mated effect. This finding should be reassuring for those who wish to control for
health status in their models but do not have suitable instruments. On the other
hand, psychological health appears to be on a par with physical health as an
important component of human capital, suggesting that labor economists should
make a greater eftort to expand the range of health measures included in survey
instruments and analyses.

Finally, workers are probably self-selecting into jobs that maximize the benefi-
cial effects (or minimize adverse effects) on their health. Extensions to the current
analyses should examine the impact of health on labor market outcomes among
particular subgroups of workers. For example, poorly educated workers or per-
haps those who face racial discrimination in the labor force may be in a less
enabling work situation, thereby demonstrating stronger adverse effects of dis-
ability on job characteristics. At the same time, observable and unobservable
health effects on employment may be larger tor these subgroups, leading to stron-
ger selection effects. These hypotheses would be best studied in a larger sample
that would allow for estimation within narrowly defined demographic subgroups.
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APPENDIX A

Regression Results for Control Variables, Employment Odds
Ratios, 99% Confidence Intervals and P-Values

Regressor

Women (N = 1,527)

Men (N = 1,589)

Age 35-44

Age 45-54

Age 55-64

Less than high school
Some college
Bachelor’s degree
Graduate degree
Married or cohabiting
Separated or divorced
Widowed

Urban residence
Black

Other nonwhite race
Hispanic ethnicity
Children under 6
Children age 6-13
Foreign-born

Father’s education

Mother’s education

Grew up in two-parent household

Spouse has less than high school

Spouse has some college

Spouse has bachelor’s degree
Spouse has graduate degree

Spouse’s physical health
Spouse’s mental health

Net assets of couple

1.53 (0.85, 2.76) (p=.06)
1.14 (0.59, 2.22) (p=61)

0.40 (0.20, 0.80) (p<.001)"""
44 (0.24, 0.82) (p<.001)"""
1.64 (1.04, 2.58) (p=.006)""
2.36 (1.22, 4.56) (p<.001)""
4.94 (1.94, 12.59) (p<.001)"""

1.09 (0.47, 2.50) (p=.80)
1.48 (0.65, 3.37) (p=.22)
1.06 (0.37, 2.99) (p=.89)
1.05 (0.69, 1.59) (p=.78)
0.96 (0.50, 1.83) (p=.86)
0.88 (0.47, 1.65) (p=61)
2.10 (0.73, 6.08) (p=.07)
031 (0.16,0.59) (p<.001)""
0.50 (0.26, 0.94) (p=.005)""
0.54 (0.24, 1.18) (p=.04)"
0.93 (0.75, 1.16) (p=39)
1.06 (0.85,1.31) (p=48)
0.87 (0.57, 1.34) (p=41)
0.88 (0.42, 1.84) (p=.65)
0.58 (0.32, 1.04) (p=.02)
0.45 (0.24, 0.86) (p=.002)""

(

(

(
)(p
(p=
)(

0.26 (0.11, 0.59) (p<.001)""
1.06 (0.84, 1.35) (p=.51)
0.77 (0.61, 0.96) (p=.002)

0.70 (0.58, 0.83) (p<.001)"""

0.71(0.29, 1.73) (p=.32)
0.61(0.25,149) (p=.15)

0.11 (0.04, 0.27) (p<.001)"""

0.78 (0.34, 1.75) (p=.42)
0.90 (0.48, 1.70) (p=.68)
1.42 (0.63, 3.20) (p=26)
1.66 (0.62, 4.47) (p=.19)

2.89 (1.13,7.40) (p=.004)""

2.52(0.92, 6.90) (p=.02)"
1.97 (0.31, 12.55) (p=.34)
0.81 (0.45, 1.45) (p=.35)
1.30 (0.43,3.97) (p=.54)
0.87 (0.35, 2.15) (p=.69)
153 (0.36, 6.56) (p=45)
1.17 (0.39, 3.56) (p=.71)
0.98 (0.36, 2.68) (p=.95)
1.02(0.32, 3.22) (p=.97)
1.02(0.75, 1.39) (p=.87)
0.86 (0.64, 1.15) (p=.17)
1.42.(0.80, 2.53) (p=.12)
0.83 (0.33, 2.08) (p=.61)
0.94 (0.45, 1.94) (p=.82)
0.74 (0.30, 1.82) (p=.39)
1.30 (0.32, 5.17) (p=.63)
{ )

)

)

)
)
)
)

0.95 (0.70, 1.29) (p=.65
0.99 (0.73, 1.34) (p=.94
0.88 (0.72, 1.09) (p=.14

Total number of children 1.10 (0.80, 1.50) (p=.46) 1.09 (0.65, 1.81) (p=.67)

0.93 (0.78, 1.12) (p=.32) 0.78 (0.62, 0.99) (p=.007)""

Notes: Regressions also control for a constant term, missing parental and spouse education, and the health
measures (self-assessed overall health, whether any mental disorder, whether reports any sub-
stance-related behaviors, number of medical conditions, functional limitations scale). Omitted cat-
egories are age 25-34, high school education, never married, and white non-Hispanic.

)
)
)
)

State unemployment rate
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APPENDIX B
Regression Results for Control Variables, Hours Coefficient
Estimates, Standard Errors and P-Values

Regressor Women (N=1,527) Men (N=1,589)

Age 35-44 0.14 (SE=1.24) (p=.91) -2.02 (SE=1.04) (p=.05)"
Age 45-54 0.74 (SE=1.38) (p=.59) —2.54 (SE=1.12) (p=.02)"
Age 55-64 -3.32 (SE=1.59) (p=.04)"  —7.19 (SE=1.46) (p<.001)"""

Less than high school
Some college
Bachelor’s degree
Graduate degree
Married or cohabiting
Separated or divorced
Widowed

Urban residence
Black

Other nonwhite race
Hispanic ethnicity
Children under 6
Children age 6-13
Foreign-born

Father’s education

Mother’s education

Grew up in two-parent household

Spouse has less than high school

Spouse has some college
Spouse has bachelor’s degree
Spouse has graduate degree
Spouse’s physical health
Spouse’s mental health

Net assets of couple

Total number of children

State unemployment rate

~3.36 (SE=1.79) (p=.06)
0.12 (SE=1.06) (p=.91)
2.00 (SE=1.41) (p=.16)
6.21 (SE=1.68) (p<.001)"""
0.97 (SE=1.71) (p=.57)
3.81 (SE=1.60) (p=.02)"
2.61 (SE=2.52) (p=.30)
-0.48 (SE=0.98) (p=.62)
3.08 (SE=148) (p=.04)"
~1.39 (SE=1.46) (p=.34)
8.24 (SE=2.33) (p<.001)"""
-426 (SE=1.53) (p=.005)""
0.14 (SE=1.44) (p=.93)
-1.60 (SE=1.99) (p=.42)
1.24 (SE=0.48) (p=.009)""
~1.18 (SE=0.50) (p=.02)"
-2.72 (SE=0.98) (p=.005)""
—0.66 (SE=1.90) (p=.73)
—0.08 (SE=1.37) (p=.95)
-1.57 (SE=1.57) (p=.32)
-3.65 (SE=2.04) (p=.07)
-1.11 (SE=0.65) (p=.09)
1.28 (SE=0.60) (p=.03)
~0.17 (SE=0.05) (p=.001)""
-0.94 (SE=0.65) (p=.15)
~0.75 (SE=0.36) (p=.04)"

—4.22 (SE=1.38) (p=.002)""
-3.74 (SE=0.96) (p<.001)"""
~1.41 (SE=1.12) (p=21)
—4.33 (SE=1.45) (p=.003)""
434 (SE=1.54) (p=.005)""
3.85 (SE=1.71) (p=.02)"
-1.18 (SE=5.16) (p=.82)
0.98 (SE=0.86) (p=.25)
-5.44 (SE=1.57) (p=.001)"""
-1.38 (SE=1.35) (p=.31)
3.55 (SE=2.07) (p=.09)
~1.94 (SE=1.17) (p=.10)
-0.51 (SE=1.19) (p=.67)
—2.21 (SE=1.60) (p=.17)
—0.72 (SE=0.45) (p=.11)
0.26 (SE=0.49) (p=.60)
-1.33 (SE=0.96) (p=.17)
559 (SE=1.47) (p<.001)"""
1.91 (SE=1.05) (p=.07)
0.60 (SE=1.24) (p=.63)
405 (SE=1.84) (p=.03)"
0.39 (SE=0.54) (p=48)
-0.91 (SE=0.52) (p=.08)
0.14 (SE=0.04) (p<.001)""
0.27 (SE=0.51) (p=.60)
~0.40 (SE=0.32) (p=122)

Notes: Regressions also control for a constant term, missing parental and spouse education, and the health
measures (self-assessed overall health, whether any mental disorder, whether reports any
substance-related behaviors, number of medical conditions, functional limitations scale). Omitted
categories are age 25-34, high school education, never married, and white non-Hispanic.
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APPENDIX C

Regression Results for Control Variables, Hourly Earnings
Coefficient Estimates, Standard Errors and P-Values

Regressor Women (N = 1,527) Men (N = 1,589)

Age 35-44 -4.14 (SE=2.03) (p=. 03)" 1.81 (SE=3.30) (p=.58)
Age 45-54 -0.68 (SE=2.23) (p=.76) 1.26 (SE=3.52) (p=.72)
Age 55-64 —2.42 (SE=2.61) (p=.35) -1.81 (SE=4.62) (p=.70)
Less than high school —0.10 (SE=2.95) (p=.97) —3.44 (SE=4.45) (p=.44)
Some college 1.97 (SE=1.76) (p=.26) -7.02 (SE=3.04) (p=. 02)’
Bachelor’s degree 4.70 (SE=2.30) (p=.04)" —4.92 (SE=3.49) (p=.16)

Graduate degree

Married or cohabiting
Separated or divorced
Widowed

Urban residence

Black

Other nonwhite race
Hispanic ethnicity

Children under 6

Children age 6-13
Foreign-born

Father’s education

Mother’s education

Grew upin two-parent household
Spouse has less than high school
Spouse has some college
Spouse has bachelor’s degree
Spouse has graduate degree
Spouse’s physical health
Spouse’s mental health

Net assets of couple

Total number of children

State unemployment rate

9.28 (SE=2.76) (p<.001)"
0.008 (SE=2.81) (p=.99)
—1.73 (SE=2.61) (p=.51)
0.09 (SE=4.18) (p=.98)
1.58 (SE=1.63) (p=.34)
4,10 (SE=2.53) (p=.11)

5.71 (SE=2.37) (p=.02)"

—11.22 (SE=3.94) (p=.004)""

1.78 (SE=2.58) (p=49)
0.19 (SE=2.42) (p=.94)

7.01 (SE=3.40) (p=.04)"
—1.45 (SE=0.77) (p=.06)
2.00 (SE=0.81) (p=.01)""
~1.43 (SE=1.60) (p=.37)
-4.35 (SE=3.14) (p=.17)
—1.11 (SE=2.26) (p=.62)
—0.82 (SE=2.59) (p=.75)
0.26 (SE=3.32) (p=.94)

—0.55 (SE=1.06) (p=.60)
-0.50 (SE=0.97) (p= 61)
0.22 (SE=0.09) (p=.01)"

0.39 (SE=1.08) (p=.72)
1.03 (SE=0.59) (p=.08)

)
)
)
(

6.45 (SE=4.56) (p=.16)
—0.07 (SE=4.77) (p=.99)
-1.67 (SE=5.36) (p=.76)
2422 (SE=18.18) (p=.18)
1.22 (SE=2.68) (p=.65)
11.94 (SE=521) (p=.02)"
—4.47 (SE=421) (p=.29)
1.24 (SE=6.62) (p=.85)
1.19 (SE=3.67) (p=.75)
~5.80 (SE=3.75) (p=.12)
1.25 (SE=5.05) (p=.81)
-0.53 (SE=1.39) (p=.70)
1.74 (SE=1.53) (p=.26)
4.28 (SE=3.05) (p=.16)
—5.42 (SE=4.65) (p=.24)
5.20 (SE=3.28) (p=.11)
0.27 (SE=3.85) (p=.94)
7.77 (SE=5.89) (p=.19)
~1.31 (SE=1.67) (p=.43)
0.87 (SE=1.60) (p=.59)
0.81 (SE=0.11) (p<.001)"""
1.87 (SE=1.63) (p=.25)
2.69 (SE=1.01) (p=.008)""

Notes:

Regressions also control for a constant term, missing parental and spouse education, and the health

measures (self-assessed overall health, whether any mental disorder, whether reports any
substance-related behaviors, number of medical conditions, functional limitations scale), Omitted
categories are age 25-34, high school education, never married, and white non-Hispanic.
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NOTES

1. One notable exception is the study by Haveman and colleagues (1994), which specifies health
as a function of hours and hours as a function of lagged heaith. However, Haveman and colleagues
limit the sample to white males who participate in the labor force and focus on work limitations as the
health measure of interest, so the findings may not generalize to other measures of health status or
populations.

2. The lack of any plausible overidentifying restrictions precluded the estimation of a sample
selection model, since these models lack robustness when identification is based on distributional
assumptions alone.

3. Unlike the descriptive statistics, which require the use of sample weights in order to reflect the
overall population from which the sample is drawn, the regressions are not weighted. The purpose of
the regression is to establish associations between the outcomes and each regressor. As long as the
regression controls for ali of the confounding factors that might bias these associations if omitted from
the model, weighting should not be necessary. Sensitivity analyses revealed almost no difference in
the estimated effects or significance of the overall health status measure when sample weight was
included as a separate regressor in the model, suggesting that this type of bias is not a major concern.

4. Square root and log transformations of the dependent variables were examined to see whether
the distributions of the transformed outcomes more closely approximated normality than the untrans-
formed outcomes. There were no clear-cut differences in performance, so the untransformed outcomes
were used.

S. In particular, response bias may render the respondent’s self-assessed health at age 16 endoge-
nous itself, although it should be less so than current self-assessed health. Parental health may affect
the respondent’s labor market outcomes through informal caregiving responsibilities.
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