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1. Introduction

The labor force participation rates of older, working-aged black men have historically
been significantly lower than those of white men. Similarly, since at least World War II,
the labor force participation rates of men with low levels of education have lagged behind
those of men with higher levels of education (Parsons 1980a). Most previous work on the
causes of these differences has focused on economic explanations, including differences in
the economic incentives faced by white and black men (Parsons 1980b; Juhn 1992), and
differences in the early work expen'encé of the black and white men (Welch 1990).

However, we know that the health of blacks in their middle ages is worse than the
health of whites (e.g., Manton, Patrick, and Johnson 1987), and that health status rises
with education (e.g., House et al. 1990). For instance, black men aged 45-64 are some
one and a half to two and a half times as likely as whites to report suffering from
hypertension, diseases of the circulatory system, diabetes, arthritis, and nervous and
mental disorders. Further, age-standardized death for nearly all causes are higher for
African-Americans. In particular, black male death rates from diabetes are roughly twice
those of whites, and death rates from circulatory diseases are approximately one-fifth
higher in black men. We also know that black men and men with lower levels of
education tend to be concentrated in physically strenuous jobs (Park et al. 1993). For this
reason, it seems reasonable to expect that any deterioration in health will have a greater
impact on the capacity of these men to continue to work than it will on men in less
strenuous jobs.

Thus, it seems plausible that a substantial fraction of the race difference in labor force



participation of older working aged men can be accounted for by race differences in their
capacity to work. The differences would be a result of both health differences between the
groups and differences in the kinds of jobs held by each group. The importance of these
considerations is highlighted in recent work by Hayward, Friedman, and Chen (1993),
which shows that much of the difference in labor force participation between white and
black men can be accounted for by differences in the fraction of each group who report
having a health problem that limits their capacity to work.

However, as Hayward, Friedman, and Chen are careful to point out, this fact is open
to various interpretations. While such differences presumably reflect both differences in
health and differences in the characteristics of the jobs held by black and white men,
respectively, they may also reflect differences between the two groups in the economic
incentives for identifying themselves as unable to work. For instance, men of lower
socioeconomic status are more concentrated in low-wage jobs; their jobs may be less
intrinsically rewarding; or the replacement ratio of income provided by public insurance
programs may be higher for these men,

To date there has been no attempt to estimate the extent to which differences in health
-- rather than in economic incentives alone -- can account for differences across race and
education groups in labor force participation and self-reported disability. This paper uses
data from the alpha release of the new Health and Retirement Survey (HRS) to examine
the various effects of health problems, functional limitations, socioeconomic
characteristics and job characteristics on the disability and labor market status of black and

white men. Covering a national sample of people born between 1931 and 1941



(inclusive), the HRS contains information on many of the forces thought to influence labor
market behavior, including extensive measures of health status and functional ability (at
least for a labor force survey), income, assets, pension coverage, demographic
characteristics, and family structure. Total sample size for the alpha release is 9495
respondents.'

The HRS includes the spouses/partners of the survey population even if they are
themselves out of the age-range of the sample frame. Since respondents out of the sample
frame do not constitute a representative sample, they are excluded here (although
information from their records was used to identify household characteristics where
appropriate). The dataset is thus restricted to respondents initially in the sample frame, as
well as those spouses/partners born between 1931 and 1941.% For ease of analysis, the
data have been further restricted to non-Hispanic white and non-Hispanic black
respondents. In addition, basic demographic characteristics (e.g. gender, age, or race)
were unavailable for several respondents, and these records were also excluded. Finally,
several respondents did not respond to summary questions about their health and/or
disability status and were excluded. The reduced dataset contains 6,436 respondents, of

which 3,036 are male.®

' The HRS oversamples blacks, Hispanics and residents of the state of Florida. While weights must be
applied to make this entire sample representative of the US population, the HRS sample design allows us
to compare non-Hispanic blacks and non-Hispanic whites without the use of weights.

? Since early retirement under Social Security becomes possible at 62, the small number of respondents in
the sample frame but already age 62 at the time of the interview have also been excluded.

3 Most of the reduction in sample size is a result of limitations on the age range.



We note that, although complete specification of a labor force participation model
would include variables reflecting individuals' wealth and economic incentives to continue
work, important components of these measures are not available in the current dataset.
Future releases of the HRS will include such important data as Social Security earnings
histories and information from individuals' pension plans, and this should permit more
complete specification.

Since there is a strong correlation between economic and health variables (individuals
facing lower rewards to continued work are typically also in worse health), the fact that
we cannot adequately model the economic incentives facing workers has important
implications for the interpretation we give our estimates. In particular, our estimates
should not be thought of as causal. Instead, they are probably best interpreted as an
accounting exercise: we are trying to gauge the extent to which measurable differences in
capacity to work between blacks and whites and between men with different educational
attainment can account for observed differences in labor force status.

We begin the analysis by outlining a simple conceptual framework for examining labor
force participation decisions, and the relationship between health and labor force status.
We then examine patterns of labor force attachment and of health and functional status
among black and white men as well as among men with different levels of educational
attainment (which have received less attention in the literature). We then use multivariate
models to try to identify possible sources for the differences we observe. In particular, we
first look at the contributions of various health conditions and functional limitations, as

well as socioeconomic status, to labor force participation, and then look at the effects of



these forces on self-reported disability status directly. Finally, we use the disability
segment of the HRS to examine the extent to which differences in the nature of job
requirements explain differences in disability status. This allows us to identify
characteristics of individuals’ jobs at the time health began to limit their capacity to work.
We focus particularly on differences in how individuals and groups respond to

deteriorating health.

II. A Simple Conceptual Framework

To aid the interpretation of our empirical work, we first lay out a simple conceptual
framework building on the model formulated by Bound (1991). We imagine the choice of
whether to continue to work depends on the rewards for continuing to do so, on the
resources available were an individual to stop working, on physical and mental health, and
on other factors. We expect that people for whom the rewards for continued work are
relatively high will be more likely to continue, while those with relatively more generous
alternatives to paid employment will be more likely to leave the workforce. Both the
rewards for continued work and the resources available if an individual leaves the labor
force will be functions of an individual's skills, his past work experience and his
preferences; these, in turn, will in part be functions of demographic variables such as
education and race.

The equation we are interested in estimating is:

(D OLF" = X', + A, n+¢,

where OLF ~ represents a latent variable underlying the participation decision such

that, if OLF " exceeds some threshold, the individual leaves the workforce. X represents a



vector of demographic characteristics such as race and education, and 7 represents the
capacity for work. In general, the signs on the components of §; are ambiguous. For
instance, white men (and more educated men) tend to earn more and may therefore be
more likely to want to continue to work. However, white and more educated men will
also enter the retirement years with more wealth, which should make them relatively less
likely to want to continue to work. It will be convenient to define 77 in such a way that
larger values are associated with lower capacity to work. As a result, we expect 4, to be
positive. Partly as a matter of convention, we will assume that & is uncorrelated with both
X and 7: as indicated above we are asking to what extent observed differences in labor
force attachment between black and white men or between better and less well educated
men can be accounted by differences in capacity for work.

Since 77 is unobserved, we are interested in how various possible proxies for 7 will
affect estimates of ;. The HRS includes many alternative proxies for the capacity to
work. The most direct measure of 77 would be responses to the question: “Do you have
any impairment or health problem that limits the kind or amount of paid work you can
do?” However, as has often been noted, there are a number of reasons to be suspicious of
self-reported work limitations (Myers 1982; Parsons 1982; Anderson and Burkhauser
1984; Bound 1991). First, to the extent that one uses such a variable to explain labor
market behavior, the measure seems almost definitionally related to the outcome being
studied. Second, since poor health may be one of the few socially acceptable reasons for
working-aged men to be out of work, men who have left the labor force may mention

health limitations as a way to rationalize behavior that would have occurred in any case.



Finally, since early retirement benefits are often available only for those deemed incapable
of work, individuals will have a financial incentive to identify themselves as unable to
work, an incentive that will be particularly high for those for whom the relative rewards to
continued work are low.

It will be of some value to capture these ideas algebraically. Let d represent a latent
variable underlying responses to the work limitation question such that, if " exceeds some
threshold, individuals report themselves as limited in their capacity to work. The variable
d depends on actual work capacity, 7, but also on the vector of demographic
characteristics (X), and on &:

@ d' = X'B,+2,m+¢,

The considerations raised about self-reported work limitations lead us to expect that
the elements of the 3, vector will have the same sign as the corresponding elements in the
i vector. Those more likely to be out of work are, conditional on actual work capacity,
more likely to identify themselves as limited in their capacity for work. For similar

reasons, we expect there to be a positive correlation between & and &,.

If we use d” as a proxy for 1 when estimating (1), both 4, and B, will, in general, be
biased. We let R2, represent the population R, S . the vector of regression coefficients
from the regression of 77 on X, and p the correlation between the €'s. Without loss of
generality we normalize 4, to equal one. It is then straightforward to show that:

3) e i _A40,(a-Ry)+o, 0, p
plimaA, = 2 2 2
cr,,(l—R,,,\,)+a‘,_2

@ plimpB, =B, +(, -plim,)5 , - plim 1,8,



As (3) shows, the positive correlation between & and &, implies that & is endogenous
to labor force participation and will impart an upward bias on 1,. At the same time, the

presence of o, in the denominator represents an errors-in-variables bias on 4, that works

in the opposite direction. The common presumption among economists seems to be that
the endogeneity bias dominates the errors in variables bias, although the actual evidence

on this is mixed (Stern 1989; Bound 1991).

For current purposes, we are more interested in the bias on 5, than in the bias on 1,.

As (4) shows, the bias on j, arises from two sources. Any bias on 1, spills over onto 3, .
Moreover, if demographic factors influence reporting behavior (8, # 0), this represents an

additional source of bias. If the endogeneity bias inherent in using 4" as a proxy for 7

dominates the errors-in-variables bias (1, > 4,), using self-reported work limitations as an

indictor for 7 is likely to exaggerate the effect of health and mask the effect of other
factors on labor market behavior.

As an alternative to using self-reported work limitations, one can use the detailed
health information available on the HRS, including indicators of physical limitation as well
as prevalence of specific conditions. Survey questions that are more specific and concrete
than those available on previous labor force surveys should be less subjective and
therefore less susceptible to the kinds of problems raised above.* It is important, however,

that such measures should span the spectrum of potentially important health problems.

 Several authors have used these specific health measures with a presumption that they are less
endogenous than measures directly related to work capacity. See, for example, Stern (1989) and Kreider
(1994).



Valid and reliable measures that pick up only a component of health will not adequately
reflect the impact on labor market outcomes and will not adequately control for the
confounding effect of health on other covariates of interest.

Although the very extensive health measures available in the HRS should avoid some
of the problems associated with self-reported disability status per se, for several reasons
we do not expect this analysis to capture the causal effects of health on labor market
behavior. First, even the numerous health measures available in the HRS only partly
describe individual health status. They do not cover all aspects of health; they are subject
to measurement error;’ and, with respect to specific conditions, they cover prevalence but
provide little information regarding severity.

A second possible source of bias is that the various health measures are only
incomplete indicators of true work capacity. Thus, for example, physical impairments will
have a larger impact on those men who have spent their lives working in physically
demanding jobs, so that a given health problem is more likely to disable these men.
Similarly, men in such jobs may have relatively lower job skills and may be consequently
less able to adapt to health problems by changing jobs than men in white-collar jobs. In
this case, health status, but also skills and job history, combine to determine actual

"capacity to work," which in turn determines labor force participation.

5 Available evidence suggests that individuals are not particularly reliable sources of information on
specific health conditions they may suffer from (Edwards et al. 1994). There is also mounting evidence
that there is considerable fluctuation over time in reports on the existence of specific functional limitations
(Mathiowetz and Lair forthcoming) Whatever one's interpretation of the observed changes over time,
such changes do imply that indicators of physical function at a point in time reflect long term prospects
with some error.



In general, each of these possible biases implies that models based on the HRS health
measures will understate the relationship between capacity to work and labor force
participation and are likely to understate the extent to which race and education
differences in labor force participation are due to differences in capacity to work across
these groups. Again, it may be of value to capture these ideas algebraically. To simplify
the exposition, we imagine we have a single health indicator, 4.

(%) h=A,v+e,,

(6) n=v+p

In this notation, A is an indictor for one component of 7, v, but not for another, 4 (we
define u as the component of 7 that is uncorrelated with v). For the moment, we also
assume that A is objective in ways that & is not: demographic factors do not directly
influence 4 (i.e. X does not enter equation (5)), and reports of h are independent of labor
for status (&; is uncorrelated with &). Still, as long as 4 is not perfectly correlated with 7,

using A as a proxy for 77 will not adequately control for 7. In particular, letting R,
represent the population R? from the regression of von X and 6,4 and & « represent the

vector of regression coefficients from the regression of v and g, respectively, on X, and
this time normalizing A; to equal one (again without loss of generality), we have:

(7) A0i(1-R2

0'3(1 - sz) +o'i,

plim;l, =

®) plimﬁl =ﬂ1+('11“p“m'i|)5vx_'115yx
As long as there are components of work capacity not picked up by A, controlling for

h will still leave an omitted variable bias in 3,. At the same time, as long as there is any
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measurement error in A, there will be an errors in variables bias on 1, that will spill over
onto B,. If, as we presume, the correlations between the components of work capacity

that we do not measure, 4, and demographic factors, X, are of the same sign as the ones
we do measure, both these biases on §; work in the same direction:® controlling for
measured health differences between different demographic groups will mitigate but not
eliminate differences between the groups that could be attributed to health differences.
Thus, such models will understate the extent to which race and education differences in
labor force participation are due to differences in work capacity across these groups.

So far we have made the assumption that &; -- the errors individuals make in reporting
-- are not systematically related to either demographic characteristics or labor force
attachment. In particular, we have assumed that X does not enter equation (5) and that &
and &, are not correlated. It is, of course, possible to question both of these assumptions.
If, for example, there is more underreporting of health conditions by blacks than whites
(for instance due to lower access to or utilization of health care services by blacks), a race
dummy would belong in equation (5), and, as a result, equation (8) would include an extra
term similar to the term in equation (4), plimi,ﬂ2 . In this case, since the relevant
coefficient would be negative, this extra term would be negative, implying that this
underreporting would further exacerbate the classical errors-in-variables and omitted

variables bias on 3,. If, on the other hand, blacks tend to over-report health problems (for

® This seems to be a reasonable assumption: Relative to white men, black men tend to be in more
physically demanding jobs, are likely to be in poorer health and have lower skill levels,
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instance if blacks have lower incentive than whites to continue to work, and consequently
greater incentive to see a doctor in the hopes of meeting the eligibility requirements for
disability insurance programs), then the extra bias term in (8) will be of the opposite sign
to the terms already there; if this effect is strong enough, it will bias the coefficient on race
in labor force equations upward.

Although the possibility of systematic over- or under-reporting of specific conditions
cannot be evaluated using the HRS, other sources of data suggest that that blacks are no
more likely and in some cases are less likely to report a condition than are whites. For
instance, data from the second National Health and Nutrition Examination Survey
(NHANES-II) indicate that black and white men in the HRS age range with clinical
hypertension are equally likely to report that they have hypertension, and that blacks with
clinical diabetes are somewhat less likely to report having the condition than their white
counterparts. (Drizd, Dannenberg, and Engel 1986; Andersen, Mullner, and Cornelius
1987; Hadden and Harris 1987). Although similar comparisons by education group have
not been published, our own tabulation of NHANES-II data by educational attainment
show similar results.

Perhaps of greatest concern is the possibility that the kind of health measures available
in the HRS are endogenous to labor force status. First, individuals who have stopped
working may report that they are in poor health in an effort to rationalize their labor force
status (this might most directly affect variables measuring self-rated general health status).
Alternatively, individuals who wish to leave the labor force may be more likely to see a

doctor and have a (pre-existing) condition diagnosed. These kinds of effects would imply
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that & and ¢, are positively correlated. In this case, the numerator of the expression in (7)

would include a term similar to the comparable expression in (3), o, o, p. Expression
(8) would not change, but if cov(e,,&,) > 0, the sign of (4, — plim ;1,) --and thus the sign

of the asymptotic bias on ,231 --becomes ambiguous. Whether our estimates overstate or
understate the effect of health on labor force participation depends on the relative
dominance of the endogeneity bias and the errors in variables bias.

While the nature and placement of the questions (labor force questions were asked
after health status questions) in the survey should narrow the scope for rationalization of
labor force status, there is anecdotal evidence suggesting that individuals do sometimes
seek out doctors in order to legitimize labor force exits. Although some concern has been
expressed in the literature about the fact that the kind of health measures available in the
HRS may be endogenous to labor force status (Butler, Burkhauser, and Mitchell 1987), it
is hard to imagine how one could directly test for this endogeneity. One might imagine
doing a standard exogeneity test, using clinical measures to instrument self reported
measures of chronic conditions. However, even when the data are available to do such

tests, the results would probably be open to various interpretations.’

? For example, Butler, Burkhauser, and Mitchell (1987) examine the relationship between two indicators
of arthritis in the 1978 Survey of Disability and Work. The first is a self-reported measure similar to the
HRS prevalence measure. The second, interpreted by the authors as akin to a clinical measure, is based on
answers to specific questions about joint pain. While the two measures are highly correlated, the authors
rightly emphasize that this correlation does not establish that reporting behavior is exogenous to labor
force behavior. To test the exogeneity of the self-reported arthritis measure, one could use the joint pain
measure to instrument the direct reports of arthritis. Using the definitions of the various variables given in
Butler, Burkhauser and Mitchell (1987) we did just this, and found that the instrumented coefficient was
substantially larger than the uninstrumented one. While one interpretation of this result is that
measurement error in self-reported arthritis is sufficiently great to outweigh any possible endogeneity, a

13



There is, however, indirect evidence suggesting that self-reported chronic conditions
are less endogenous than are self-reported work limitations. During the 1970s, the
fraction of older working aged (45-64) men identifying themselves as either limited or
unable to work increased rapidly. In contrast, the fraction of the elderly (65+) population
reporting such limitations did not rise. In previous work, we have argued that these trends
were most plausibly due to changes in reporting behavior brought about by increases in
the availability of Social Security Disability Insurance (Waidmann, Bound, and
Schoenbaum 1995). On the other hand, while self-reported prevalence rates for chronic
conditions also rose over this period of time, they did so for both the working aged and
elderly population, suggesting that such change was not simply a reflection of changes in

labor force behavior,

ITL. Labor Force Status and Self-Reported Health

A. Bivariate Analysis

We begin our empirical analysis by examining bivariate differences in the labor force
and health status of black and white men, and of men with different levels of educational
attainment. Definitions for all variables used in this analysis are given in Appendix Table
Al. Table 1 presents summary demographic and health statistics for the HRS sample.
The first two columns of Table 1 list mean characteristics for whites and blacks,

respectively. The third column in the table represents a simulation in which the

simpler, more plausible interpretation is that arthritis causes limitations only when it involves significant
pain,
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educational attainment of blacks is standardized to white levels. The final four columns
list characteristics for various levels of educational attainment. The table also indicates
whether differences between the various groups are significant at the five percent level.

To best approximate standard definitions of labor force participation, we define
respondents as being in the labor force if they identify themselves as currently working,
unemployed/looking for work, or temporarily laid off/on leave; all other respondents were
classified as not in the labor force. As the table indicates, black men are less likely to be in
the labor force than white men, more likely be report themselves as limited in their ability
to work, and much more likely to report themselves as unable to work.® Black men also
assess their overall health status much more negatively than white men. Finally, on
average black men in this cohort have significantly lower educational attainment than
white men, with black men more than twice as likely not to have finished high school. We
note that standardizing the educational attainment of blacks to white levels narrows but
does not eliminate these differences.

Labor force participation rises with educational attainment, and self-reported disability
falls very dramatically; respondents who have not finished high school are some seven

times more likely to report themselves as unable to work as men who have a college

® Comparing the HRS data with available statistics from the 1990 US Census and the 1990 Health
Interview Survey indicates that the distribution of disability by race is very similar across the three
surveys, Specifically, in the Health Interview Survey, 83 percent of white men and 75 percent of black
men reportied having no health limitation, while 10 percent of white men and 20 percent of black men
reporied being unable to work. In the Census, 84 percent of white men and 76 percent of black men
reported no health limitation, while nine percent of white men and 17 percent of black men reported being
unable to work. We note that slight differences across the three surveys are expected due to differences in
the respective questionnaires.
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degree or more. General health status also rises dramatically with educational attainment.
In the Appendix, we describe each of the detailed measures of self-reported health
used in our analyses; Appendix Table A2 gives means by race and education.” These
measures include 39 variables relating to the prevalence of specific conditions; 20
functional limitation measures, corresponding to activities of daily living (ADL),
instrumental activities of daily living (IADL) and higher level physical functions (Nagi
1976); two measures of emotional health; two measures of pain; measures of cigarette and
alcohol consumption; and obesity. Prevalence estimates exhibit consistent patterns by race
and educational category, with black men and men with lower levels of educational
attainment reporting higher prevalence of most conditions and almost universally greater

impairment performing ADLs and IADLs.

B. Multivariate Analysis

The bivariate tables indicate that black men -- and men with lower educational
attainment -- are both significantly more likely to be out of the labor force, and
significantly more likely to report themselves as suffering from health limitations and poor
health. The models in Table 2 begin to explore the relationship between labor force and
health status more formally, using logistic regression. The dependent variable used in the
models is a binary variable that equals one if the respondent is currently in the labor force
(designated as LFP). The left side of the table lists the categories of explanatory variables

included in the respective model specifications; the categories correspond to the categories

® The appendix also provides additional information on how the variables were constructed
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in Appendix Table Al and are labeled accordingly. Specifically, we estimate
Prob(LFP = 1) = F[Z'0 + &(black)] using the whole sample, where Z represents the vector
of demographic and health variables, ‘black’ is a dummy variable indicating whether the

respondent is black, & and the vector @represent coefficients to be estimated, and /-]

0]
represents the logistic distribution function, -l—f——(T :
+e"

We seek to estimate what the labor force participation of blacks would be if they had
the same distribution of the explanatory variables -- demographic and health
characteristics -- as white respondents in the sample. The nature of the nonlinear
estimation used here precludes directly comparing coefficients across the various models
to assess the relationship between the various health and function variables on the one
hand and the black/white gap in labor force participation on the other. Instead, we use the
estimated coefficients from our models to simulate the effects of such standardization.

Using the notation from above, we let LEP, = F (Z,.’@) represent the predicted labor force
participation of the ith white in the sample. Similarly, LFP, = F(Z!6 + 5) represents the
predicted participation of the ith black.

For the simulation, we calculate LﬁP,. = F(Z,.'@ +<§) for each white sample member and

then average across the white sample. The resulting number is the predicted probability of
labor force participation for blacks under the assumption that the distribution of
characteristics of black men is the same as that of white men in the sample. Simulations
for the various education categories are analogous to those described for race: we use the

estimated coefficients on dummy variables corresponding to various categories of
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educational attainment to standardize characteristics to the levels of high school graduates
in the sample.

Table 2 presents the results of these simulations. Since the overall focus of the table is
on black/white and education differences in labor force participation and not on the effects
of health on participation per se, information on the regression coefficients is not
presented here. Instead, we present actual and predicted rates of labor force participation.
The results of these simulations for blacks are given in Column 1 of Table 2. Columns 2
and 3 give analogous results for various education groups. Next to the simulated rates,
we also give the “percent explained”: the fraction of the observed gap that is accounted
for by the respective simulations. We note that the last column of Table 2 (Column 4) lists
likelihood ratio test (chi-squared) statistics and degrees of freedom for each model.

We also note that it is common practice in the literature on health and disability to
form indices of health and disability by combining several of the individual items we use,
or to construct hierarchical models of conditions, physical limitations, and disability. For a
variety of reasons, particularly multicollinearity, such treatment can be important if the
scientific goal is to investigate the mechanisms through which health influences work
behavior and thus to interpret estimated coefficients on particular health measures directly.
In this case, however, our focus is on race and education differences in labor force status,
and the extent to which these can be accounted for by differences in work capacity. We
therefore use less parametric specifications, including the various measures individually to
proxy for the unobservable “ability to work.” Since the individual measures of self-

reported health included in the HRS only imperfectly measure the concepts they are
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intended to capture, this strategy is intended to use available evidence on health status
most efficiently. For comparison, we reestimated our models using health variables
constructed in several ways, including by standard methods. Our results are reasonably
robust to such choices, but the specifications we have used result in qualitatively and
statistically significant improvements in goodness of fit when compared to specifications

using fewer and more aggregated measures of health.

1. Black/White Differences

The numbers at the top of the table represent the actual proportion of men in the
sample who report themselves as being in the labor force by race and educational
attainment; the participation rate of white men is 13.6 percentage points higher than that
for black men.'® Model 1, which controls for age and educational differences and serves
as a baseline for comparisons of model significance, narrows this gap by 2.2 points, some
16 percent of the original difference.

Models 2 and 3 add alternative measures of disability status. Model 2 includes a
binary measure of disability, which equals one if the respondent has a health problem that
limits or prevents paid work. Model 3 includes a three-way measure of disability, which
distinguishes between men who have no health limitation, men who have a health problem

that limits but does not prevent paid work, and men who have a health problem that limits

19 Since we have included race-specific constant terms in our models, the average predicted probability of
participating for whites (blacks) is identically equal to the actual participation rate in the white (black)
sample. The fact that average predicted and sample probabilities are identical is a property of logit
models.
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paid work and who either cannot work or have never worked."" The likelihood ratio test
statistics for both models -- and particularly Model 3 -- confirm that self-reported
disability is a highly significant predictor of labor force participation. As expected, adding
measures of disability status much more dramatically narrows the gap between black and
white men. While controlling for the difference in the proportion of men who are limited
in addition to age and education (Model 2) accounts for 33.4 percent of the black/white
LFP gap, using the three-way measure of disability (Model 3) accounts for 55.4 percent of
the gap, raising the predicted black LFP rate to .774.

However, entering self-reported disability directly into a model of labor force
participation creates several problems of interpretation, as discussed above. To address
this problem, Models 4-8 replace disability status per se with alternative measures of
health status and functional limitation. Model 4 includes general measures of overall
health (excellent/very good, good, fair, poor), while Model 5 adds measures of physical
function and Model 6 includes indicators of specific health conditions. Model 7 combines
the variables from Models 5 and 6, while Model 8 adds indicators of emotional function,
pain, health behaviors, and obesity to the variables in Model 7.

As the likelihood ratio test statistics in Table 2 indicate, each of the alternative sets of
health variables (Models 4-8) are powerful predictors of labor force participation.
Comparing statistics for Models 5 and 6 shows that the measures of physical function are

more powerful predictors of labor force participation than those for specific health

! The number of men in the survey who have never worked is trivial.
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conditions. However, both categories of variables have independent predictive power
even when combined, and the result (Model 7) is more powerful than when the categories
are used separately.

Adding less endogenous measures of health status and functional ability continues to
account for a significant portion of the black/white gap. For instance, adding variables to
control for general health status (Model 4) accounts for 36 percent of the gap.’> Adding
physical function and prevalence of specific health conditions accounts for 31 percent
(Models 5 and 6) of the gap in each case. The most complete model, which adds physical
function and specific health conditions as well as emotional function, pain, health behavior,

and obesity (Model 8) accounts for 44 percent of the difference.

2. Education Differences

Columns 2 and 3 standardize the age and health characteristics of respondents who
did not finish high school (Column 2), and of respondents who have at least a college
degree (Column 3), to the levels of respondents with a high school diploma.” In the
sample, high school dropouts have a labor force participation rate 8.7 percentage points
lower than that of high school graduates, while college graduates have a participate rate
4.8 points higher than high school graduates. Thus, the expected direction of the

simulation results is to raise the participation rate of high school dropout and lower the

12 Self-reported general health status has been widely used in other work on health and disability issues,
both because it is available in many datasets and because it is thought to be less endogenous than general
measures of self-reported disability.

13 Results for a fourth education group -- men with some college -- are substantively similar to those for
high school graduates and are not presented here.
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rates of college graduates.

As the table indicates, controlling for self-reported disability and controlling for
various alternative measures of health status and functional ability have similar effects on
the gap between high school dropouts and graduates. In each case but one, the model
“over-explains” the gap, predicting a higher labor force participation rate than actually
observed. The results for the gap between high school and college graduates are
analogous, with both disability status as well as health status and functional ability models
predicting LFP rates at or below the high school rate; only Model 5 fails to account for
100 or more percent of the gap. The finding that health measures account for more than
100 percent of education differences in labor force participation implies that, in the
absence of health differences, the less well educated would have higher labor force
participation rates than better educated men.

As in the black/white comparisons, the three-way measure of disability status explains
significantly more of the differences across education groups than does the two-way
measure. Additionally, measures of functional ability explain much more of the gap across
education groups than measures of the prevalence of specific conditions.

One notable finding in Table 2 is that, compared to the results for education
differences, the various health variables explain significantly less of the black/white gap in
labor force attachment. To examine this finding further, we replicated Models 2 and 3
using the five percent Public Use Microdata Sample of the 1990 US Census. The results
confirmed that race and education differences in both two-way and three-way measures of

self-reported disability status account for a large proportion of differences in labor force
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participation. In contrast to the HRS results, however, the Census simulations indicated
that these disability variables explained similar fractions of the differences in labor force
participation between blacks and whites and between men with various levels of
educational attainment. While this suggests that the discrepancy between results for race
and results for education using the HRS may be particular to the HRS sample, the Census
findings do suggest that health differences account for much of the difference in labor

force participation across these groups.*

IV. Health Status and Self-Reported Disability Status

To this point we have examined the determinants of labor force status, but many of
those out of the labor force in their 50s do not implicate health as the reason. An
alternative way to address the issues that motivate this research is to investigate the
determinants of self-reported work limitations. Just as we asked the extent to which race
and education differences in men’s health explain race and education differences labor
force participation, we can ask the same questions with reference to self-reported work
limitations.

One motivation for replacing labor force status with self-reported work limitation
status as the dependent variable is that doing so allows us to explicitly explore differences
between the unlimited/limited and the limited/unable distinctions. We have already seen

that what sets blacks and the less well educated apart more than the fraction reporting

' One possibility, not investigated here, is that these differences across the datasets are related to the
apparent inconsistencies between the findings in Table A2 and the findings of previous research on
disease prevalence (most notably, the prevalence of heart problems and mental illness).
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some kind of limitation is the fraction reporting they are unable to work. Intuitively, it
seems plausible that rationalization would play a larger role in shifting men into the unable
category than it would in shifting them into the limited category."® It also seems
reasonable that the nature of a person’s skills and job characteristics would have a bigger
impact on whether or not he could work at all than on whether or not he experiences some
kind of limitation.

Several pieces of evidence lend support to the notion that different sets of forces
influence the distinctions between being limited or not limited in ones ability to work and
between being limited and being unable to work. Shifts over time in the fraction of men
and women identifying themselves as unable to work seem to mirror shifts in the fraction
receiving disability benefits, and it would seem that the most plausible explanation is that
increases in the availability of disability insurance together with other forces induced some
individuals to leave the workforce and identify themselves as unable to work (Bound and
Waidmann 1992; Waidmann, Bound, and Schoenbaum 1995). Further, the fraction of

women in the National Health Interview Survey that identify themselves as limited in their

major activity mirrors the fraction of men that do so. On the other hand, the fraction of

women that identify themselves as unable to engage in their major activity is much lower

than the fraction of men that do so. One plausible interpretation of these differences is
that men and women differ in the nature of the activities in which they typically engage.

Whatever the reason, these findings would seem to imply that previous research that either

'3 The financial rewards for by limited in ones capacity for work usually depend on the person being
unable to work at all.
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treats these three categories as simply an ordered measure of disability status (Kreider
1994) or ignores the distinction between limited and unable (Stern 1989; Bound 1991)
may not capture important dimensions of disability.

To investigate the relationship between health and limitation measures on the one
hand, and direct measures of self-reported disability (not limited/partial limit/unable) on
the other, we estimated models using the three-way disability measure as the dependent
variable using multinomial logistic regression. The explanatory variables correspond to
those used in Models 1 and 4-8 of Table 2, respectively, and are referred to accordingly.
As in Table 2, we use the estimated coefficients from these regressions to simulate the
effects of standardizing the demographic and health characteristics to levels observed
among white men (Table 3a) and high school graduates (Table 3b), respectively. As
before, the last columns in Tables 3a and 3b present tests of model fit for the underlying
regressions. The results in both tables indicate that each model has significant explanatory
power, and specific conditions and functional limitations variables are independently and

jointly significant even when used together (Model 7).

A. Black/White Differences

Table 3a presents black/white differences in the distribution of self-reported work
limitation. Again the numbers at the top of the table represent the actual proportion of

black and white men in the sample who report themselves as having no health limitation,

'¢ We note that the chi-squared statistics are identical in Tables 3a and 3b, since both sets of simulations
were derived from the same regressions.
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as having a health problem that limits their ability to work, or as either being unable to
work or never having worked regularly. As in Table 1, black men are less likely to fall in
this first category and much more likely to fall in the third.

The table presents the index of dissimilarity between the simulated distribution of
disability of the respective models and that of the white men in the sample. This index
represents the proportion of men in one group, i.e., blacks, who would have to change
categories in order for the distribution of the two groups to be identical. In that sense, the
indices can be compared directly; for instance, controlling for age and education (Model
1) accounts for nearly half the difference in the actual distributions of self-reported
disability among white and black men.

The results in Table 3a indicate that controlling for age and education narrows the
differences between black and white men substantially, raising the estimated proportion of
black men without a health limitation from .726 to .774 (thus eliminating 56 percent of the
gap); the proportion of black men in the unable/never worked category falls from .192 to
.145 percent (eliminating 43 percent of the gap). Adding controls for overall health status
(Model 4) makes the black and white distributions still more similar, “over-explaining” the
black/white gap in the proportion of men with no health limitation and eliminating 69
percent of the gap in the unable/never worked category.

Results for more specific health measures (Models 5-8) are similar to those for Model
4, particularly when all health and function variables are included. However, although
Models 4-8 indicate that differences in health and functional status explain most or all of

the black/white difference in the binary outcome of whether or not an individual is limited,
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each model explains much less of the gap in the proportion of black and white men who

indicate that they are unable to work or have never worked.

B. Education Differences

Table 3b presents simulated differences in self-reported disability by level of
educational attainment. The comparison group is high school graduates. Controlling for
age (Model 1) has relatively little effect on disability rates of either high school dropouts
or college graduates. In terms of explaining the disability differences between high school
dropouts and graduates, adding health variables has similar results regardless of which set
of health variables are used. Specifically, controlling for both health and functional status
(Model 7) more than eliminates differences between these groups in the proportion
reporting no health limitation, and accounts for 96 percent of the difference in the
proportion reporting themselves as unable to work/having no work history. With respect
to disability differences between high school and college graduates, the health and
functional status variables account for most of the difference in the proportion reporting
no health limitation (up to 80 percent of the gap in Model 7), but at most 59 percent of the
difference in the proportion reporting themselves as unable to work/having no work
history (Model 6).

As with the black/white comparison, the results for all three education groups indicate

that differences in health and functional status are better able to explain differences in the
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binary outcome (limited/not limited) than in the three-way division.'” This result is
consistent with the finding in Table 2 that differences in self-reported disability status per
se are more powerful predictors of labor force participation than are differences in health
status and functional ability. It also underscores the possibility that the classification

“unable” may not simply be a more severe version of “limited.”

V. Job Characteristics and Disability Status

The results in the previous section reinforce the hypothesis that disability status is not
entirely a function of health status and functional ability. To better understand this result,
and in particular the finding in Section III that self-reported disability is a better predictor
of labor force participation than are specific measures of health, we seek to more directly
investigate race and education differences in the proportion of men who identify
themselves as unable to work. Specifically, it seems likely that disability status, in

particular whether a given health problem limits or prevents paid work, depends in part on

individuals’ job skills and work history. As outlined above, a given health problem may be
more likely to disable men in physically demanding jobs. Similarly, men in such jobs may
have relatively lower job skills and may be consequently less able to adapt to health
problems by changing jobs than men in different jobs. This section uses data on the
physical and mental demands of jobs to further examine the determinants of self-reported

disability.

'7 This in fact echoes previous findings that trends in self-reported prevalence of chronic conditions
during the 1970s more than account for trends in the proportion of men reporting themselves to have
health problems limiting their ability to work, but could not explain the trend in the proportion reporting
themselves to be unable to work (Waidmann and Bound 1992).
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Although the HRS contains relatively extensive information on the characteristics of
the current job for individuals who are currently working, retrospective information on job
characteristics is only available for individuals who report themselves as currently suffering
from health problems that limits or prevents paid work, and who were working at the time
when health first affected their ability to work for pay; for these men, the HRS includes
information on the characteristics of the job they held at the time of onset. This creates
clear analytical difficulties, since there is no obvious way to compare the characteristics of
current jobs for men who are currently working with information on job characteristics at
the time of limitation for men who are disabled.

In this section, we focus on the sample of men who have health problems that limit or
prevent paid work, and who were working at the time of onset of this limitation.
Specifically, we look at the extent to which job characteristics influence which of these

men report being unable to work. Compared with the sample used in the previous

sections, this obviously excludes men who do not currently suffer from a health problem
that limits paid work, as well as men who have never worked regularly (at most 1.4
percent of any race or education group). In this respect, we are unable to examine the
effect of various forces on whether an individual reports himself as unlimited, or limited
but able to work; this will presumably mute the overall effects of job characteristics on
labor force participation. On the other hand, Table 1, as well as the regression results
above, indicate that differences across race and education groups in the proportion of men
with a health limitation who report that themselves as unable to work are important

contributors to differences in labor market status across these groups.
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Table 4 lists sample sizes, and means for the variables used in this analysis. All
variables are described in greater detail in the footnote to Appendix Table Al. The first
variable in the table gives the mean age of the various groups; not surprisingly, disabled
individuals are slightly older on average than the sample overall. The second variable in
Table 4 gives mean age at the time of onset of the limitation, together with a dummy
variable indicating whether age at the time of onset was missing. The next variable in the
table measures the health status of the respective groups. The relatively small size of the
sample used in this section precludes using the individual health variables directly in
statistical models, as above; instead, the variable represents a composite index of current
physical status, with better health being represented by smaller (more negative) numbers.'®
Both race and education differences in health are statistically significant, with white men
and men with higher education being in better health.

The next group of variables includes various job characteristics of the job at the time
of onset of the limitation. The table gives the proportion of each group who answer “all
or almost all of the time” or “most of the time” to questions of whether their job required
each of the respective characteristics. Notably, black men, and men with lower
educational attainment, were significantly more likely to be in physically demanding jobs,

denoted here as jobs requiring frequent physical effort, heavy lifting, and stooping,

'8 The health index was calculated by estimating a logit model for the full sample (N=3036) with the two-
way disability variable (llmlted/not limited) as the dependent variable. For each individual, we calculated

the quantity X 'ﬂ where ﬂ is the vector of estimated coefficients from the logit model and X is the

vector of individual values of the variables used in the logit model. The index includes all variables under
"health conditions", "physical function”, "emotional function", "pain”, "health behavior", and "obesity" in
Appendix Table Al.
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kneeling, or crouching. Differences between high school dropouts and graduates are
generally much smaller than differences between those groups and college graduates.
Black men were additionally more likely to be in jobs requiring them to keep a pace set by
others. Standardizing educational levels of black and white men reduced the differences
between these groups somewhat, but they remained statistically significant. The table also
lists a dummy variable for whether an individual supervised the pay and promotion of
others. Black men were much less likely to be supervisors, while the proportion of
supervisors rises with education.

To gauge the effect of job and health characteristics on disability status, we estimate
logit models of the probability that men in this sample -- e.g. men with a self-reported

physical limitation -- report themselves as being unable to work. For purposes of this

estimation, job characteristics were normalized; the method is described in the footnote to
Appendix Table Al, and is analogous to that used for physical limitation variables
(described in the Appendix). As described above, we use the estimated coefficients from
these regressions to simulate the effects of standardizing characteristics to the levels
observed among white men and high school graduates, respectively, in the sample. Table

5 presents the results of these simulations.

A. Black/White Differences

Column 1 of Table 5 analyzes black/white differences in disability. Adjusting for
differences in demographic characteristics and age at limitation (Model 1) lowers the
predicted black disability rate to .659, accounting for 18.6 percent of the gap. Adding job

characteristics (Model 2) raises this to 27.3 percent; the marginal effect of adding job
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characteristics is to explain 8.7 percent of the difference. While the marginal effect of
general health status is fairly small, only accounting for 5.7 percent of the difference, the
health index has a very strong effect, eliminating an additional 23.6 percent of the gap
compared to the model with just demographic controls.

After controlling for current health as well as demographic differences, the marginal
effects of adding job characteristics is to eliminate 8.1 and 4.4 percent of the black/white
gap in labor force participation, depending on which health measure is used. The
consistency of this result across health measures, and the fact that this effect is very similar
to the marginal effect of job characteristics even in the absence of health controls, suggests

that current health variables and job characteristics are not in general collinear.

B. Education Differences

Columns 2 and 3 of Table 5 present simulations by educational attainment.
Differences in the job characteristics of high school dropouts and graduates (Column 2)
appear to explain little of the differences in disability between these two groups; the
marginal effect of adding the job variables, given by the difference between Model 1 and
Model 2, is only to explain 1.5 percent of the gap. Including the health composite variable
in addition to the demographic controls (Model 4) accounts for a total of 47.6 percent of
the difference; this suggests that the health variable alone explains 32 percent of the gap.
As in the black/white comparison, the marginal effect of job characteristics is similar with
or without health controls (and, in this case, remains small); for instance, adding job

characteristics to the variables in Model 4 only accounts for an additional one percent of

the gap (Model 6).
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In contrast, job characteristics explain a much greater percentage of the disability
difference between high school and college graduates (Column 3). Differences in
demographic characteristics and age at limitation explain 19.9 percent of the gap between
the two groups. Adding job characteristics (Model 2) increases this to 67.3 percent,
suggesting that the job variables alone explain 47.4 percent of the gap. Controlling for
current health status as well as demographic differences accounts for up to 73.8 percent of
the gap (Model 4), with the marginal effect of health being to explain more than half of the
difference. Finally, including health measures as well as job characteristics explains more
than 100 percent of the total gap (Model 6). The marginal effect of job characteristics
after controlling for current health and demographics is to eliminate 41.3 percent of the
gap in labor force participation between high school and college graduates. Although this
is somewhat less than the model without health controls, the difference is relatively small
compared to the overall effects.

Table 2 indicated that, particularly when comparing black men and white men, and
high school and college graduates, self-reported disability per se was a more powerful
predictor of labor force participation than were health status and functional ability. These
findings were underscored by the results in Table 3, which confirm that, although health
status and functional ability are strong predictors of disability status, they account for
relatively less of the black/white and high school/college graduate gaps in the proportion
of men reporting that they are unable to work. This appears to confirm the hypothesis
that, particularly for these groups, disability status is determined by more than individual

health status and functional ability.
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The findings in Table S lend further support to this hypothesis. Specifically,
differences in job characteristics are more powerful predictors of disability status when
comparing black men and white men, and high school and college graduates, than when
comparing high school dropouts and graduates. If disability status is partly a function of
individual skills and job history, as previously proposed and if high school drop outs and
high school graduates are similar in skills and job history then the findings in Table S are

consistent with those in Tables 2 and 3.

VL. Conclusion

The results we report indicate that measures of current health status are invariably
significant predictors of both labor force participation and self-reported disability status of
men aged 50-61. Furthermore, this holds true regardless of the choice of health measures.
Our results also suggest that differences in health status and functional ability of middle-
aged black and white men can account for a substantial fraction -- though by no means all
-- of the black/white differences in the labor force attachment. At the same time, health
differences between men with different levels of educational attainment seem to account
for essentially all of the gap in labor force attachment between these groups, especially the
difference between high school dropouts and graduates, although there is reason to believe
the discrepancies between the results for race and the results for education are somewhat
anomalous given the results of similar analysis using Census data.

Additionally, our findings suggest that the manner in which individuals adapt to the
onset of health limitations is affected by the characteristics of the jobs they hold. For

instance, differences in the types of jobs held by black and white men helped account for
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the higher fraction of blacks identifying themselves as unable to work. Similarly,
differences in the kind of jobs held by college and high school graduates seem to explain
an important part of the high school/college differential in the fraction of individuals
identifying themselves as unable to work. Of the various groups discussed here,
differences in measurable job characteristics were largest specifically for black and white
men on the one hand and high school and college graduates on the other; in contrast, job
characteristics described little of the difference in self-reported disability between high
school dropouts and graduates, also the groups for whom health differences best described
LFP differences.

Despite the overall consistency of our findings, there are a number of reasons to be
cautious in interpreting our results. First, the self-reported health variables we use as
proxies for (unobserved) work capacity are presumably susceptible to both measurement
error and underreporting. Second, the various health measures are only incomplete
indicators of true work capacity. Each of these biases suggest that our models understate
the relationship between capacity to work and labor force participation, as well as the
extent to which race and education differences in labor force participation can be
attributed to differences in capacity to work across these groups.

Of greater potential concern for our analyses, the various health measures may
themselves be endogenous to labor force participation, either because, at any given level
of actual health, individuals who wish to leave the labor force may be more likely to see a
doctor for instance in the hopes of meeting the eligibility requirements of disability

programs, and/or because individuals who have stopped working may report that they are

35



in poor health in an effort to rationalize their labor force status. These biases would
probably work in the opposite direction from the other biases, increasing the power of the
models to explain labor force participation. Although there is no definitive way to address
these possibilities within the context of the models we have estimated, we have argued
that evidence from other sources suggests that possible overreporting by certain groups
may not be a major phenomenon for men in the HRS sample frame (at least for specific
health conditions). However, we should emphasize that evaluating the validity of the
various health measures available in the HRS represents an important area for future
research.

We have seen that a substantial fraction of the socioeconomic differences in the labor
force attachment of older working age men can be accounted for by differences in the self-
reported health measures among black and white men and among men with different levels
of educational attainment. These findings, however, should not be interpreted as evidence
against the importance of economic forces in influencing early job exit. A large fraction of
men who are out of the labor force and suffering health limitations receive some kind of
disability benefit. Were such benefits not available, many of those currently out of the
labor force might well be working. Understanding the interplay between health and

economic forces represents an important area for future research.

36



Appendix 1 Variable Definitions

Variable definitions for all variables used in this analysis are listed in Appendix Table
Al. Appendix Table A2 presents sample prevalence of a variety of indicators of health
status and functional ability. The first two columns of Table A2 list mean characteristics
for whites and blacks, respectively. The third column in the table represents a simulation
in which the educational attainment of blacks is standardized to white levels. The final
four columns list characteristics for various levels of educational attainment. The table
also indicates whether differences across the race and education groups, respectively, are
statistically significant.

The first section in the table lists self-reported prevalence of particular health
conditions. Individuals who responded “don’t know” or who didn’t answer were coded as
not having the condition.' Findings by education category are very consistent, with men
with lower education reporting higher prevalence of virtually every condition than men
with relatively more education. Similarly, black men report higher prevalence of most
conditions than whites. However, for some conditions, the findings conflict with those
reported elsewhere. For instance, Manton et al. (1987) present results from the 1979-81
Health Interview Surveys showing that blacks aged 45-64 have significantly higher
prevalence of circulatory problems, arthritis and mental illness, three conditions that are

important contributors to both self-reported disability and participation in Social Security

19 Of the 39 conditions included, the median number of observations with missing values is two (0.06% of
the sample). eight conditions have no missing values; and cight have one missing value. The largest
number of missing observations is 52 (1.7% -high cholesterol), and the second largest number is 19.
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Disability Insurance.”® Table A2 shows that the prevalence of these conditions among
black and white respondents in the HRS are very similar, with black men in general being
marginally better off. Confidence intervals on odds ratios for the black/white prevalence
comparison of these conditions from the HRS indicate that these discrepancies are not
merely due to sampling error.*!

The HRS asks respondents to indicate whether and to what degree they have difficulty
performing various physical activities, with responses given as categories (1=not at all
difficult, 2=a little difficult, 3=somewhat difficult, 4=very difficult/can’t do, S=don’t do).
These variables were rescaled under the assumption that the true distribution of a given
functional limitation could be represented by a continuous latent variable with a standard
normal distribution; the rescaled values represent the expected value of the latent variable
conditional on the respondent being in a particular category. Thus, higher levels of
difficulty are represented by larger (more positive) values. After rescaling, the normalized
responses were further standardized such that the mean for white men was zero. Given
this, a value of one represents a level of difficulty one standard deviation above the mean

for white men.?

% For instance, among current male recipients of Social Security Disability Insurance aged 50-59, 63.3
percent identify mental illness or diseases of the circulatory or musculoskeletal systems as the primary
cause of disability (Social Security Administration 1993).

2! For heart conditions, the odds ratio is 0.84, with a 95 percent confidence interval of (0.64, 1.10); for
arthritis, the odds ratio is 0.91 (0.74, 1.11); and for mental illness the odds ratio is 0.86 (0.60, 1.23).

22 The normalization method is described in greater detail in the footnotes to Appendix Table Al. We
note that we grouped respondents who either could not or did not do a particular activity together;
exploratory data analysis indicated that the health status of people who reported not doing particular
activities was most similar to that of people who reported not being able to do the activity. For individuals
who responded "don't know" or who didn't answer, responses were imputed using a regression with the
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In contrast to common practice in the existing literature (Stump et al. 1994), which
uses aggregate indices of conditions (e.g., counting the number of conditions limitations
reported), the specifications used here impose relatively little structure on the data.

Several concerns lead us to this choice. First, the functional limitation questions in the
HRS are not entirely comparable to questions asked in previous surveys, with respect to
both the functions probed and the possible responses. Second, our intent were to interpret
individual coefficients on health variables then a more parsimonious specification would
make sense. However, since our intent is only to control for the effect of race differences
in health variables, it seems reasonable to allow flexibility in how each variable enters the
equations. A less parametric specification of the functional limitation variables is possible
if we create a set of dummy variables for each level of reported difficulty with each
function. Exploratory analysis reveals that our specifications of functional limitation
explain substantially more of the variance in our dependent variables than do standardly
constructed indices and explain only slightly less than the least parametric specification.

The second section of Table A2 presents mean normalized measures of physical
function. As the table indicates, blacks report greater difficulty performing nearly all of
the listed activities than white men, and are only significantly better off for one measure
(standing up after prolonged sitting). This generally confirms findings reported elsewhere
using data on Activities of Daily Living from the National Long-term Care Survey

(Manton et al., 1987). As with the health conditions, controlling for educational

normalized measure as the dependent variable and race and normalized overall health status as the
explanatory variables.
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differences narrows the gap between blacks and whites, accounting for half or more of the
gap in a number of the activities. Educational differences are even more consistent than
race differences, with average reported difficulty falling with higher levels of education;
every education difference is statistically significant.

The next sections of Table A2 report differences in emotional function and chronic
pain, respectively. The first emotional health variable is a composite of several measures
of mood and depression, based on the CES-D depression index (Radloff 1977). The
second emotional health variable is a measure of “vitality.”? For both variables, larger
(more positive) numbers indicate worse health. Black men, and men of lower educational
attainment, report significantly higher prevalence of depression symptoms; men with less
education also report significantly worse vitality scores.

The first pain variable measures the severity of chronic pain when the pain is at its
worst, and the second variable measures the severity of chronic pain most of the time. In
both cases, one possible response was that the respondent does not suffer from chronic
pain. As with the functional limitations, these variables were rescaled to a standard normal
distribution and missing variables were imputed based on race and overall health status.

Larger (more positive) responses indicate greater severity of pain. Black men, and men

 For the depression index, respondents were asked how frequently they experienced various feelings in
the previous week (e.g. felt that everything was an effort, felt lonely, etc.), with responses given as
categories (O=none or almost none, 1=some of the time, 2=most of the time, 3=all or almost all). The
responses were averaged over the 11 variables to produce the index. For the vitality index, respondents
were asked how frequently in the previous week they felt they had a lot of energy, felt tired and felt really
rested in the morning, and the responses were averaged as above (to remain consistent with the direction
of the CES-D variable, however, the response scale was reversed). For both emotional health indices,
missing responses were imputed using a regression with the normalized measure as the dependent
variable and race and normalized overall emotional health status as the explanatory variables. The
variables are described in greater detail in the footnote to Appendix Table Al.
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with lower levels of education, report slightly higher prevalence of chronic pain, although
only the education differences are statistically significant.

The final variables in the table are measures of cigarette smoking, alcohol
consumption, and obesity. The smoking variables indicate whether the respondent is a
current or former cigarette smoker; never-smokers are those who reported lifetime
consumption of 100 cigarettes or fewer, or who did not identify themselves as current or
former smokers. Black and white men are equally likely to have ever smoked, but white
men are less likely to be smoking currently and correspondingly more likely to have quit.
Men with higher education are significantly less likely to be current smokers and,
conditional on ever smoking, more likely to have quit.

Alcohol consumption is measured three ways, first by a dummy variables indicating
whether the respondent reported never consuming alcohol or consuming more than two
drinks per day. The third uses the CAGE alcoholism scale (Mayfield, McLeod, and Hall
1974). Respondents were asked whether they had ever felt they should cut down on their
drinking, felt annoyed by criticism of their drinking, felt guilty or bad about drinking, or
had taken a drink first thing in the morning. Each ‘yes’ response counted as one point,
and the responses were added to produce the index. Black men have significantly higher
mean CAGE scores, although differences in the other two alcohol measures are not
significant. Men with higher educational attainment are significantly more likely to be
moderate drinkers (neither abstainers nor frequent drinkers), and have significantly lower
CAGE scores than men with less education.

Finally, the table presents indicators of whether the respondent is overweight or
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severely overweight ** Although education differences are not statistically significant,

black men are significantly more likely to be severely overweight than white men.

%4 The HRS asks respondents to report their height and weight; these were used to calculate the body mass
index (defined below) for each respondent. In this analysis, respondents are classified as "overweight"
and "severely overweight” according to clinical definitions used by the National Center for Health
Statistics in the National Health Examination Survey (NHES, 1960-62), and the National Health and
Nutrition Examination Surveys (NHANES 1, 1971-74 and NHANES II, 1976-80) (Simopoulos 1986).
From Simopoulos: "The three surveys have defined ‘overweight' as being a body mass index (BMI) at or
higher than that which obtains at the eighty-fifth percentile (BMI 28 kg/m? for men)...aged 20 to 29 years
studied between 1976 and 1980. ‘'Severe overweight' is defined as a BMI (32 kg/m? for men...) at or
higher than the ninety-fifth percentile of the same 20-29-year-old reference group." (Simopoulos, p. 484).
For comparison, for men six feet tall, overweight would be defined as 206 pounds. or more, and severe
overweight would be 236 pounds. or more.
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Table 1

Means of Demographic and Health Characteristics*

White Black Black <High HS Some  College
Simulated School Grad.  College Grad.
N 2499 537 659 1127 608 642
Age (years) 55.5 55.4 55.2 56.0 553 55.2 55.4 1
In Labor Force® 0.836 0.700 ¢ 0.729 § 0.731 0.818 0.832 0.866
Black 0.337 0.155 0.155 0.072 ¢
Education
less than high school diploma 0.175 0.413 t%
high school diploma 0.381 0.326
some college 0.206 0.175
college degree or more 0.238 0.086
Disability Status
not limited in ability to do paid w 0.812 0.726 T 0.777 ¢ 0.692 0.793 0.811 0.897 t
limited but not unable 0.104 0.082 0.080 0.099 0.109 0.112 0.076
unable to do paid work 0.082 0.181 0.137 0.196 0.096 0.077 0.026

never worked 0.002 0.011 0.006 0.014 0.002 0.000 0.000



Table 1

Means of Demographic and Health Characteristics” (continued)

White Black Black <High HS Some  College
Simulated School Grad. College Grad.
General Health Status
poor 0.072 0.121 t 0.081 0.194 0.063 0.049 0.026 t
fair+poor 0.173 0.326 0.254 t 0.387 0.192 0.133 0.086 t
good+fair+poor 0.451 0.635 0.560 t 0.697 0.509 0.421 0.280 t
Emotional Health Status
poor 0.036 0.054 0.039 0.080 0.042 0.020 0.011 +
fair+poor 0.151 0.235 t 0.178 0316 0.171 0.104 0.062 t
good+fair+poor 0.463 0.544 1 0.468 0.665 0.503 0.446 0.269 t
Proxy Interview 0.075 0.071 0.064 0.091 0.077 0.067 0.058

t: hypothesis that means for respective race/education groups are same can be rejected at 5 percent level
t1: hypothesis that distributions for respective race/education groups are same can be rejected at 5 percent level
t: hypothesis that means for "black simulated" group and white group are same can be rejected at 5 percent level

11: hypothesis that distributions for "black simulated" group and white group are same can be rejected at 5 percent level

* Sample consists of black and white non-Hispanic men aged 50-61

® In labor force if respondent identified self as "working", "unemployed/looking for work", or "laid off/on leave"



Table 2

Binomial logit models of labor force participation (LFP) -- Simulation results

Actual Rates
Black
White

Less than High School
High School Graduates
College Graduates

Simulations

Model 1:
Demographic Controls

Model 2:
Demographic Controls
Limited/Not Limited

Model 3:

Demographic Controls

Not Limited/Partial Limit/
Severe Limit

Model 4:
Demographic Controls
General Health Status

Model 5:
Demographic Controls
Health Conditions

LFP
0.700
0.836
0.731
0.818
0.866

Chi-squared

Black® Less than High School” College Grads® Statistic
LFP (% of Gap LFP (% of Gap LFP (% of Gap (Degrees of
Explained) Explained) Explained) Freedom)
[1] 2] [3] (4]

0722  (16.1%) 0.770 (44.5%) 0.860 (12.0%) 152.85

©)

0.746  (33.4%) 0.810 (90.3%) 0.809 (118.7%) 783.91

™)

0774  (53.9%) 0.846 (132.3%) 0.796 (145.2%) 1287.44

®)

0.749  (35.8%) 0.848 (134.7%) 0.814 (108.2%) 602.65

€))

0.742  (30.4%) 0.830 (114.1%) 0.834 (67.4%) 612.65

(45)



Table 2

Binomial logit models of labor force participation (LFP) -- Simulation results (continued)

Chi-squared

Black® Less than High School” College Grads* Statistic
LFP (% of Gap LFP (% of Gap LFP (% of Gap (Degrees of
Explained) Explained) Explained) Freedom)
Simulations [1] [2] [3] [4]
Model 6:
Demographic Controls 0.742 (30.8%) 0.846 (132.0%) 0.807 (123.2%) 762.95
Physical Function (26)
Model 7:
Demographic Controls 0.753  (38.5%) 0.849 (135.5%) 0.815 (105.9%) 869.35
Health Conditions (65)
Physical Function
Model 8:
Demographic Controls 0.760  (43.6%) 0.852  (139.0%) 0.814 (108.4%) 877.86
Health Conditions (76)

Physical Function
Emotional Function
Pain, Behavior & Weight

* Results simulate LFP rate of black men, standardizing covariates to levels of white men in sample
® Results simulate LFP rate of high school dropouts, standardizing covariates to

levels of high school graduates in sample.
° Results simulate LFP rate of college graduates, standardizing covariates to

levels of high school graduates in sample.



Table 3a

Multinomial logit models of disability status -- Simulation results (race)

Actual Rates
Black
White

Simulations

Model 1:
Demographic Controls

Model 4:
Demographic Controls
General Health Status

Model 5:
Demographic Controls
Health Conditions

Model 6:
Demographic Controls
Physical Function

Model 7:
Demographic Controls
Health Conditions
Physical Function

Model 8:
Demographic Controls
Health Conditions
Physical Function
Emotional Function

Pain, Behavior & Weight

Work Limitation Index of
None Partial Severe Dissimilarity®
0.726 0.082 0.192 10.82%
0.812 0.104 0.084
Chi-squared
Statistic
Work Limitation Index of (Degrees of
None Partial Severe Dissimilarity Freedom)
0.774 0.080 0.145 6.16% 171.10
©)
0.817 0.065 0.117 3.90% 1171.15
®
0.796 0.078 0.127 4.30% 1234.63
(45)
0.791 0.083 0.126 4.22% 1462.42
(25)
0.803 0.079 0.119 3.49% 1731.91
(128)
0.795 0.081 0.124 4.04% 1773.82
(75)

* Index of dissimilarity represents proportion of comparison group (e.g. black men) that

would have to change status for their distribution to be identical to that of white men.



Table 3b

Multinomial logit models of disability status — Simulation results (education)

Work Limitation Index of
Actual Rates None Partial Severe Dissimilarity®
Less than High School 0.692 0.099 0.209 11.18%
High School Graduates 0793 0.109 0.098
College Graduates 0.897 0.076 0.026 10.39%
Less than High School College Graduates Chi-squared
Statistic
Simulations Work Limitation Index of Work Limitation Index of (Degrees of
None Partial Severe Dissimilarity None Partial Severe Dissimilarity Freedom)
Model 1:
Demographic Controls 0712 0.104 0.184 8.66% 0.897 0.075 0.028 10.42% 171.10
(6)
Model 4:
Demographic Controls 0.829 0.078 0.094 3.56% 0.835 0.109 0.056 4.22% 1171.15
General Health Status 9)
Model S:
Demographic Controls 0.797 0.087 0.116 2.20% 0.847 0.108 0.046 5.34% 1234.63
Health Conditions (45)
Model 6:
Demographic Controls 0814 0.082 0.104 2.68% 0.817 0.115 0.068 2.95% 1462.42

Physical Function (25)



Table 3b

Multinomial logit models of disability status - Simulation results (education) (continued)

Simulations

Model 7:
Demographic Controls
Health Conditions
Physical Function

Model 8:

Demographic Controls
Health Conditions
Physical Function
Emotional Function
Pain, Behavior & Weight

Less than High School College Graduates Chi-squared
Statistic
Work Limitation Work Limitation Index of (Degrees of

None Partial Severe issimilarity

None Partial Severe Dissimilarity Freedom)

0814 0123 0.063 3.47% 1731.91
(128)
0.819 0.118 0.063 3.45% 1773.82
(75)

* Index of dissimilarity represents the proportion of the comparison group (e.g. high school dropouts and college graduates,

respectively) that would have to change status in order for their distribution to be identical to that of high school graduates.



Table 4

Mean levels of demographic, health and job characteristics at time health first

limited/prevented paid work"

White Black Blacks <High HS Some College

Simulated School Grad. College Grad.

N 406 123 172 205 96 56
Age (years) 56.0 55.7 55.6 56.6 559 55.0 558 ¢
Age when limited (years) 475 48.5 48.3 491 47.7 452 47.7 t

Age when limited missing  0.074 0.024 ¥ 0.027 0.035 0.063 0.083 0.107
Health index® 1.044 1891 F 16691 2167 1.044 0742 -0.0251%

Job characteristics at time of onset of limitation®

physical effort 0670 0797t 0.765% 0802 0.737 0635 0.357+%
heavy lifting 0473 0659t 0620} 0663 0.546 0365 0214+
stooping 0567 0740%f 0705 0.715 0.659 0510 0.250 }

good vision 0.892 0.846 0.836 0.890 0873 0.917 0.821

concentration 0.865 0.821 0.828 0.820 0.863 0.885 O0.875

pace 0611 0772+ 0770 0.657 0663 0.646 0.571
people 0.756 0.740 0.763 0.651 0.766 0844 03857 %
supervisor (1=yes,0=no) 0278 0.089f 0.099%f 0169 0.190 0333 0429 %

t: hypothesis that means for respective race/education groups are same can be rejected at

S percent level

1: hypothesis that means for "black simulated” group and white group are same

can be rejected at S percent level

* Sample consists of men who have a health problem that limits/prevents paid work, and who

were working at time of onset of this limitation.

® Variable represents a composite of several indicators of health status and functional ability.

See footnote to Appendix Table A1 for description.

® Variables represent dummies -- 1 if all or most of time, 0 if some or none of time.



Table 5§

Binomial logit models of being unable to work, for men with a health problem that limits work.

Simulation results

Actual Rates
Black
White

Less than High School
High School Graduates
College Graduates

Simulations

Model 1:
Demographic Controls

Model 2:
Demographic Controls
Job Characteristics

Model 3:
Demographic Controls
General Health Status

% Unable

0.707

0.448

0.694

0.463

0.304

Black®
Percent (% of Gap
Unable Explained)
1]

0.659 (18.6%)

0.637 (27.3%)

0.644 (24.3%)

Less than High School® College Graduates®
Percent (% of Gap Percent (% of Gap
Unable Explained) Unable Explained)

2] [3]

0658  (15.6%)

0655  (17.1%)

0576  (51.4%)

0335  (19.9%)

0411  (67.3%)

0377  (45.6%)



Table 5

Binomial logit models of being unable to work, for men with a health problem that limits work.

Simulation results (continued)

Simulations

Model 4:
Demographic Controls
Health index

Model S:
Demographic Controls
Job Characteristics
Health Status

Model 6:
Demographic Controls
Job Characteristics
Health Index

Black®

Percent (% of Gap
Unable Explained)

[1]

Less than High School®

College Graduates®

0598  (42.2%)

0623  (32.4%)

0586  (46.6%)

Percent (% of Gap
Unable Explained)

2]

Percent (% of Gap
Unable Explained)

[31

0.584  (47.6%)

0.572  (53.1%)

0.582  (48.6%)

* Results simulate the proportion of physically limited black men who are unable to work,

standardizing covariates to the levels of white men in the sample.

® Results simulate the proportion of physically limited high school dropouts who are unable to work,

standardizing covariates to the levels of high school graduates in the sample.

¢ Results simulate the proportion of physically limited college graduates who are unable to work,

standardizing covariates to the levels of high school graduates in the sample.

0422  (73.8%)

0.451  (92.3%)

0488  (115.1%)



Table Al

Variables used in analysis

Education
less than high school 1 if R completed <12 years of education and doesn't report HS diploma
high school graduate 1 if R completed 12 years of education or reports HS diploma/equivalent

some college
college graduate

1 if R completed >12 years of education and doesn't report BA or more
1 if R completed >12 years of education and reports BA or more

Demographic Measures

age Age of respondent at time of HRS interview

LFP 1 if R is working, unemployed/looking for work, or laid off/on leave
black 1 if R is black/African American and not Hispanic

General Health Status/Emotional Health Status

very good/excellent
good

fair

poor

General Disability Status
limited

partial limitation

severe limitation

1 if R has permanent/recurrent health problem that limits/prevents paid work

1 if R has health prob. that limits but doesn't prevent paid work, and R has work history
1 if R has health prob. that limits paid work, and R cannot work or has never worked

Health Conditions™

hypertension
medication
current

diabetes
current
severe

cancer

lung disease
medication
short of breath
cough/wheeze
limits activity

1 if R has ever been told by MD he has hypertension

1 if R is currently taking medication for hypertension

1 if R currently has hypertension

1 if R has ever been told by MD he has diabetes

1 if R currently has diabetes

1 if R has ever been hospitalized or has seen MD in last year for diabetes
1 if R has ever been told by MD he has cancer (any type except skin)
1 if R has ever been told by MD he has a chronic lung disease

1 if R is currently taking medication for lung disease

1 if R is sometimes short of breath because of lung disease

1 if R sometimes coughs/wheezes because of lung disease

1 if R is limited in usual activities by lung disease



Table Al (continued)

Health Conditions (continued)”

heart problem
heart attack
angina
medication

congestive heart failure

medication
short of breath
seen MD
heart procedure
heart survery
stroke
limits activity
mental
current

medication/treatment

arthritis
pain
medication
seen MD

asthma

back

legs

kidney

ulcer

cholesterol

sight

hearing

1 if R has ever been told by MD he has a heart problem

1 if R has had a heart attack/myocardial infarction

1 if R currently has angina

1 if R is currently taking medication for angina

1 if R has ever been told by MD he has congestive heart failure (CHF)

1 if R is currently taking medication for CHF

1 if R is sometimes weak/short of breath because of CHF

1 if R has seen MD in last year for heart problem

1 if R has ever had cardiac catheterization/coronary angiogram/angioplasty
1 if R has ever had surgery on heart

1 if R has ever been told by MD he has had a stroke

1 if R has current health problem because of stroke

1 if R has been told by MD he has emotional/nervous/psychiatric problem
1 if R has had emotional/nervous/psychiatric problem 1n last year

1 if R is currently receiving treatment or medication for emotional problem
1 if R has ever had arthritis or rheumatism

1 if R sometimes has pain/stiffness/swelling in joints

1 if R is currrently receiving treatment or medication for arthritis

1 if R has seen MD in last year (specifically) for arthritis

1 if R currently has asthma

1 if R currently has back problems

1 if R currently has problems with feet/legs

1 if R currently has kidney/bladder problems

1 if R currently has an ulcer

1 if R currently has high cholesterol

1 if R reports eyesight as fair or poor

1 if R reports hearing as fair or poor

Emotional Function™
depression index

Average of eleven measures of mood and depression (CES-D)

vitality index Average of three measures of energy and vitality

Pain™

Wworst pain Normalized measure of chronic pain -- when pain is worst
usual pain Normalized measure of chronic pain -- most of the time




Table A1 (continued)

Physical Function™
jog 1 mile

walk several blocks
walk 1 block

walk across room
sit 2 hours

stand up

get out of bed
climb several flights stairs
climb 1 flight stairs
lift 10 Ibs.

stoop

pick up dime

raise arms

push large objects
shower

eat

dress

use a calculator
use a microwave
use a map

Normalized measure of ability to run or jog 1 mile

Normalized measure of ability to walk several blocks

Normalized measure of ability to walk 1 block

Normalized measure of ability to walk across a room

Normalized measure of ability to sit about 2 hours

Normalized measure of ability to get up after sitting long periods

Normalized measure of ability to get in and out of bed unaided

Normalized measure of ability to climb several flight of stairs without rest
Normalized measure of ability to climb 1 flight of stairs without rest
Normalized measure of ability to lift/carry more than 10 pounds

Normalized measure of ability to stoop/kneel/crouch

Normalized measure of ability to pick a dime from a table

Normalized measure of ability to extend arms above shoulder level

Normalized measure of ability to push/pull large objects (e.g. furniture)
Normalized measure of ability to bathe/shower unaided

Normalized measure of ability to eat unaided

Normalized measure of ability to dress unaided

Normalized measure of ability to use a calculator to help balance the checkbook
Normalized measure of ability to use a microwave oven after reading the instructions
Normalized measure of ability to use a map to get around in a strange place

Health Behavior
current smoker
former smoker

abstainer
frequent drinker
alcoholism index®

1 if R is a current smoker
1 if R is a former smoker

1 if R never drinks alcohol
1 if R consumes more than 2 alcoholic drinks per day
Score on four-question alcoholism screen (CAGE)

Obesity (Body Mass Index)’

overweight
severely overweight

1 if R has body mass index >= 28
1 if R has body mass index >= 32




Table A1 (continued)

Job Characteristics®
physical effort

heavy lifting
stooping

good vision
concentration

pace

people

supervisor

age when limited
age when limited missing

Normalized msr.
Normalized msr.
Normalized msr.
Normalized msr.
Normalized msr.
Normalized msr.
Normalized msr.

of whether job at time of limitation required physical effort

of whether job at time of limitation required heavy lifting

of whether job at time of limitation required stooping

of whether job at time of limitation required good eyesight

of whether job at time of limitation required intense concentration

of whether job at time of limitation required keeping pace with others
of whether job at time of limitation required skill with people

1 if R was supervisor on job at time of limitation

Age at time of onset of health problem limiting/preventing paid work
1 if AGE WHEN LIMITED was missing

Health Index”
health index

Composite measure of health status




* Individuals who reported having a particular condition were coded as 1 for these variables. All

others were coded as 0.

® To the questions of mood and depression, respondents could answer
0="None or almost none of the time" 2="Most of the time"
1="Some of the time" 3="All or almost all of the time"

Questions used in constructing depression (CES-D) index were: "In last week, respondent ---"

o felt depressed e enjoyed life

o felt everything he did was an effort o felt sad

« had restless sleep o felt people disliked him
« felt happy o could not "get going"

o felt lonely o had poor appetite

» felt people were unfriendly

Questions used in constructing the vitality index were: "In last week, respondent ---"
e had a lot of energy o felt "really rested" when awoke in morning
o felt tired

Each index represents the average of the responses to the various component questions.

Missing values of individual components were imputed, as above.

° To the question coded as WORST PAIN, respondents could answer
0=R has no chronic pain
1=R has chronic pain, pain is mild at worst
2=R has chronic pain, pain is moderate at worst
3=R has chronic pain, pain is severe at worst
To the question coded as USUAL PAIN, respondents could answer
0=R has no chronic pain or pain is mild at worst
1=R has moderate/severe chronic pain, pain is mild most of the time
2=R has moderate/severe chronic pain, pain is moderate most of the time
3=R has moderate/severe chronic pain, pain is severe most of the time
WORST PAIN and USUAL PAIN were rescaled to a standard normal distribution, as above.

Missing values for both pain variables were imputed, as above.

¢ To questions about functional limitations, respondents could answer

1=not at all difficult 3= somewhat difficult 5=don't do



2=a little difficult 4=very difficult/can't do
We recoded response 5 as response 4. Resulting four responses were rescaled to standard
normal distribution: if F(x) is cumulative standard normal function, and if A percent answered 1,
B percent answered 2, C percent answered 3, and D percent answered 4, responses recoded so
those responding A are assigned V such that F(V)=A, those who answer 2 assigned W such that
F(W)=A+B, etc. When responses were missing, value of normalized variable was imputed.
Respondents with missing values were assigned appropriate race/gender specific mean adjusted
respondent's value of general health. Finally, for each measure, all values were normalized (by
adding or subtracting a constant) so that white men had a mean value of zero for each

limitation.

To construct the alcoholism index, respondents were asked whether they had ever:
« felt they should cut down on their drinking
e been annoyed by criticism of their drinking
 felt bad or guilty about drinking
e taken a drink first thing in the morning to steady their nerves or get rid of a hangover

Each positive response counted as one point, and points were summed to produce the index.

Respondents were asked their current height and weight. This was used to construct body mass
index (BMI), defined as kilograms/(meters?). Overweight defined as BMI >= 28, and severely
overweight is defined as BMI >= 32 (Simopoulous 1986).

To the questions about job characteristics, respondents could answer

1=all or almost all of the time 3=some of the time

2=most of the time 4=none or almost none of the time
Variables are only defined for respondents who are limited were working at onset of the
limitation. For logistic regression, variables were normalized; method is same as that used to

normalize measures of physical function (see above).

Index calculated by estimating logit model with two-way disability variable (limited/not limited)
as dependent variable. For each individual, vector BX was calculated, where B is vector of

estimated coefficients from logit model and X is vector of individual values of variables used in

noa

the logit model. The index includes all variables under "health conditions", "physical function",

" ou

"emotional function", "pain", "health behavior", and "obesity".



Table A2

Mean Prevalence of Health Conditions and Functional Limitation®
(Variables same as Table A1)

Health Conditions
hypertension
medication
current
diabetes
current
severe
cancer
lung disease
medication
short of breath
cough/wheeze
limits activity
heart problem
heart attack
angina
medication
congestive heart failure
medication
short of breath
seen MD
heart procedure
heart surgery
stroke
limits activity
mental
current
medication/treatment
arthritis
pain
medication
seen MD
asthma
back
legs
kidney
ulcer
cholesterol
sight
hearing

Emotional Function
depression index (CES-D)
vitality index

White Black Black  <High HS Some College
Simulated  School Grad. College Grad.
0385 05401 0529% 0464 0404 0411 0374+%
0232 03671 03591 0297 0250 0238 0.238+%
0.124 02501 0.234 0.194 0.147 0.128 0.114 ¢t
0.095 0.153t+ 0.148 0.124 0.100 0.107 0.093
0066 0.1281+ 0.119 0.108 0.066 0076 0.067 t
0064 01421 0.132 0.109 0073 0.069 0.062 t
0.034 0.030 0.028 0.038 0.035 0.033 0.028
0.084 00411 0.032 0.115 0079 0072 0.034 %
0.024 0.020 0.015 0.042 0.021 0.025 0.006 t
0.064 00341 0.025 0.100 0.059 0.053 0.022+%
0.059 0.030%1 0.021 0.102 0.053 0.041 0.019+%
0.028 0.024 0.015 0.065 0018 0.025 0.006 t
0.162 0.140 0.131 0.178 0.160 0.155 0.139
0.090 0.082 0.074 0.108 0.094 0086 0.064
0.041 00801 0.065 0.082 0044 0044 0.022+%
0.036 0.060 1+ 0.048 0.067 0.038 0.036 0.019+%
0.021 0.032 0.024 0.044 0.020 0.016 0.011+%
0.018 0.028 0.020 0.041 0020 0012 0.008+%
0.017 0.024 0.017 0.039 0.014 0.013 0.008 ¢
0.108 0.108 0.103 0.120 0.122 0.089 0.092
0.100 0.080 0.080 0.090 0.110 0.092 0.086
0.040 0.022t+ 0.025 0.023 0.042 0.041 0.039
0.027 0.056 + 0.047 0.053 0.028 0.031 0.020+%
0.012 0.041 1 0.034 0.032 0.014 0.013 0.009 %
0.081 0.071 0.060 0.115 0.071 0.081 0.056*%
0.080 0.080 0.076 0.096 0.072 0.076 0.083
0.031 0.032 0.028 0.046 0.023 0.030 0.031
0.321 0.300 0.262 0413 0339 0280 0.215+%
0.283 0.264 0.230 0370 0295 0243 0.195+%
0.108 0.134 0.118 0.156 0.105 0.115 0.078 t
0.094 0.138%+ 0.118 0.149 0.110 0.090 0.051 ¢t
0.055 0.069 0.059 0.086 0054 0.049 0.040 t
0344 02911 0263 0405 0353 0283 0279+t
0.305 0.307 0.269 0404 0321 0265 0213+%
0072 0.114 %t 0.096 0.129 0.069 0.063 0.061
0.088 0.101 0.081 0.146 0.092 0.069 0.048 t
0227 0.1551 0.160 0.205 0.197 0.189 0.277 %
0.091 0244t 0.186 0.255 0.106 0.067 0.048 %
0196 0.132+ 0.107 0.261 0206 0.158 0.093 %
0387 0488t 04471 0529 0397 0377 0319¢
1.057 1.009 09591 1166 1052 1020 0949t



Table A2, continued

Pain
worst pain
usual pain

Physical Function
jog 1 mile

walk several blocks
walk 1 block

walk across room
sit 2 hours

stand up

get out of bed
climb several flights stairs
climb 1 flight stairs
1ift 10 Ibs.

stoop

pick up dime

raise arms

push large objects
shower

eat

dress

use a calculator
use a microwave
use a map

Health Behavior
current smoker
former smoker

abstain
frequent drinker
alcoholism index (CAGE)

Obesity (Body Mass Index)

overweight
severely overweight

White Black Black  <High HS Some College
Simulated  School Grad. College Grad.
0.000 0.043 -0.032 0.201 -0.013 0.020 -0.166 %
0.000 0.049 -0.017 0.183 -0.013 0.018 -0.140 %
0.000 -0.038 -0.155 1 0274 0.002 -0.043 -0275 ¢
0.000 0.131%1 0.042 0.267 0.024 -0.023 -0.185 ¢t
0.000 0.104 1t 0.041 0.203 0.009 -0.031 -0.107 t
0.000 0.064 1t 0.036 0.095 -0.001 0.008 -0.050 t
0.000 -0.082t -0.136 0.102 -0.009 -0.023 -0.137 t
0.000 -0.049 -0.1271 0.166 0.012 -0.029 -0.205 %
0.000 0.064 t+ 0.019 0.139 0.018 -0.041 -0.082 %
0.000 0.149 + 0.048 0292 0.020 0.027 -0.236 t
0.000 0.131 1t 0.051 0.260 -0.004 -0.018 -0.133 t
0.000 0.135t+ 0.073%f 0210 0.001 -0.002 -0.103 %
0.000 0.042 -0.034 0.188 0.027 -0.004 -0.201 %
0.000 0.062 + 0.026 0.108 0.012 -0.002 -0.078 t
0.000 0070t 0.014 0.172 0.009 -0.036 -0.099 t
0.000 0.123 + 0.058 0.207 0.002 0.018 -0.129 %
0.000 0.097t+ 0072%f 0.101 0.010 0.000 -0.041 ¢t
0.000 0.023 0.013 0.035 -0.007 0.014 -0.018 }
0.000 0.077t 0.060% 0.068 0004 0.019 -0.030 ¢t
0.000 0349t 0.187% 0.582 0.006 -0.129 -0.194 %
0.000 0.094 + 0.030 0.227 -0.027 -0.056 -0.054 %
0000 0337+ 02281 0420 0.035 -0.081 -0.135+¢
0275 0385t 03371 0411 029 0311 0.157 ¢t
0480 0337t 03481 0396 0467 0464 0486t
0.312 0.350 0.307 0.429 0343 0270 0.209 t
0.090 0.114 0.101 0.129 0.091 0.092 0.067 t
0665 1145t 1073f 1005 0728 0.742 0534+t
0.255 0.227 0.220 0.259 0264 0243 0.220
0.114 0158t 01533% 0.134 0.135 0.113 0.097

t: hypothesis that means for respective race/education groups are same can be rejected at 5% level

}: hypothesis that means for "black simulated" group and white group are same can be rejected at 5% level

* Sample is same as in Table 1



