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| NTRODUCTI ON

For over a hundred years, nedical and social scientists
have studied differences in health status anong racial groups in
the United States. The resulting literature has focused on
conpari sons between the health of white Anmericans and that of
African Americans, a reflection of the historical and continued
prom nence of the debates over the status of African Anericans in
this society. In response to the growh of other racial and
et hni ¢ groups, conparisons have been broadened in recent years to
include a growing literature addressing the relative health
status of Hi spanic, Asian, and Native Anmerican popul ati ons, but
the literature renmai ns dom nated by bl ack-white conpari sons.

In the last 20 years, scientific inquiry has shifted from
describing gross health disparities between the races to
expl aining the underlying factors that account for these
di fferences. Understanding these underlying causes requires
di sentangling the conpl ex web of factors connecting the nexus
bet ween race, soci oeconom c status, and health. The nore recent
literature that has described this nexus has typically posed the
research question as, "How much of the racial difference in

health is directly accounted for by differences in socioeconomc
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stat us between popul ati ons?"

This paper has two interrelated goals. First, it exam nes
racial and ethnic disparities in health outconmes anong ol der
Anmericans using two inportant new data sets: the Health and
Retirement Survey (HRS) and the Asset and Heal th Dynam cs anong
the OQdest Add (AHEAD). Second, our research attenpts to shed
light on the central issue of the underlying causes of the strong
rel ati onshi p between soci oeconom ¢ status and heal th out cones.
The rest of this paper is divided into seven main sections. The
first sketches the inplications of the principal econom c node
t hat has been used to anal yze health outcones. The second
section presents a brief review of the existing enpirical
literature on the relation of racial health disparities to
soci oeconom ¢ status. Using HRS and AHEAD, the third section
describes racial differences in a variety of health outcomes. A
brief summary of the incone and weal th/ health gradi ents obtained
fromthese data is provided in the fourth section. Using this
sane data, the fifth section highlights both racial and ethnic
differences in health risks. The sixth and major section of the
paper summarizes a series of enpirical nodels of self-assessed
health status. |In particular, these nodels focus on
under st andi ng the reasons underlying the strong correl ation
bet ween i ncome and health and on the inplications of that
correlation for racial and ethnic health disparities. The fina

section presents concl usions.



THE THEORY OF HEALTH PRODUCTI ON AND | TS RELEVANCE TO
SOCI OECONOM C STATUS- RACE- HEALTH RESEARCH

Most of the research addressing the rel ationship between
soci oeconom ¢ status, race, and health has been grounded in a
t heoretical framework based in sociology. In this framework,
soci al class or socioeconomc status is a way of ranking relative
position in a society based on class, status, and power
(Liberatos et al., 1988). Only relatively recently have there
been significant efforts to explain the well-known differences in
heal th across soci oeconom c groups explicitly based on the
econom ¢ nodel of health, especially to non-econom sts (Sel den,
1993; DaVanzo and Certler, 1990; Dardanoni and Wagstaff, 1987;
Wagstaff, 1986; Miuurinen and Le Grand, 1985). Rarely have these
anal yses been extended to address the rel ati onshi ps between
soci oeconom ¢ status, health, and race.

The standard econom ¢ nodel of health is based on a few key
principles, largely devel oped by G ossman (1972). 1In the
econom ¢ nodel, health is considered to be a commodity or "good"
that can be viewed as a durable capital stock that produces a
fl ow of services over tinme, depreciates, and can be increased
with investnment. Each individual begins Iife with a genetic
heal th endowrent. Choices made over the lifetime, such as the
use of preventive nedical services or snoking, can decrease or

increase the health capital stock, but there are di m nishing



returns to investnent in health. This capital can al so be
af fected by random events that are not under the control of
i ndi vi dual s.

There are a few inportant and distinct rel ationships that
formthe core of this nodel. First, there is the relationship
bet ween various inputs and the stock or commodity "health" (H).

The inputs mght include one's genetic or background endowrent
(&), health pronmoting activities and ot her behaviors such as
snoking (B:), use of nmedical care (M%), a vector of famly
education levels (ED), and environnental factors (E) such as the
air pollution level. This relationship is described as the

heal t h production function:

H = f(H.1, &, B, M&, ED k&) (1)

Heal t h changes over the |ife course, and the trajectory of
t hese changes are the result of a nunber of factors. |In its nopst
sinple form health in tine period t, H, is the result of the
stock of health in the period tine period t-1, H.1, depreciation
over the previous tine period, and investnents to inprove health
in the previous tinme period. This production function, which
summari zes the transformati on of these inputs into health
outputs, is typically governed by biol ogi cal considerations.
Health is produced by a nunber of different inputs, including a

w de variety of purchased nedical inputs, the adoption of good



personal health behaviors (exercise), and the avoi dance of bad
ones (snoking, excessive drinking).

These inputs, such as the demand for nedical care, are
"derived" demands: not directly valued but val ued only because
of their inpact on health. Because the purchase of these inputs
or the adoption of these health-rel ated behaviors are choices
individuals or famlies can nake, they are, in the parlance of
econom cs, "endogenous" variables. In addition to purchased
i nputs and health behaviors, the stock of health may enter into
the health production function. To put it sinply, individuals in
better health may be nore able to translate other inputs into
nmore productive health investnents. Therefore, today's
investnents are influenced by today's health status and produce
tonmorrow s heal th status.

Education may enter this production function because it may
affect the way individuals can transforminputs into good health.
For exanple, nore educated househol ds may choose nore qualified
doctors, be nore aware of the harnful health effects of behaviors

such as snoking or environnental risks, or be better able to
provide self-care to prevent illness or to mtigate its nore
harnful effects. Since sone famly nenbers may be nore adept at
perform ng these functions than others, a vector of education
levels of all famly nmenbers is included in the production
function.

Fam |y background or genetic endowrents (&), which are



typically unobserved by the researcher, have played an inportant
role in contenporary research on this topic. Rosenzweig and
Schultz (1983) have argued that the existence of these unobserved
background factors, which can often be traced to early chil dhood,
may seriously bias estimates of this production function. For
exanpl e, a person who has been generally sickly throughout life
may require nore nmedical care. |If we do not control for this
persi stent unheal t hiness, a regression of current health on
medi cal services will understate the efficacy of nedical care.?
Anot her fundanental insight of the household production
approach is that health is a stock. The current inputs and
behavi ors chosen are investnents that produce increnents to the
stock of health. |If these increnents are affected by current
i nputs and current behaviors, today's stock of health is
determ ned by the entire history of current and past inputs and
behaviors. A corollary inplication is that additional current
econom c resources are unlikely to have a quantitatively |arge
i npact on the current stock of health, especially in the age
groups that are the focus of this research. Additional economc
resources may increase health care utilization or induce good
heal t h behavi ors, but these sorts of behavioral changes may be
slow to be adopted. Even if these behaviors were altered

i nst ant aneously, they can have a direct inpact only on health

W do not deal with the i nportant issue of family background effects
in this paper. For an recent evaluation of the inportance of famly
background on latter life health outcones, see Smth and Ki ngton
(1996) .



i nvestnments and not on health capital.

A second rel ati onship descri bes the process underlying the
behavi oral choices that affect health. These choices are guided
by a utility function (U neasured at the individual or househol d
level. Health (H) is one commodity in the function, and X
represents all other comopbdities that go into this utility

function, U

U= [T e where U = f(H, X) (2)

| ndi vi dual s or households maximze lifetinme utility subject to a
lifetime budget constraint. Thus, total expenditures across al
peri ods on health- and non-health-related activities nust not
exceed total lifetinme financial resources, Y, where Pis a vector
of prices for non-health-related activities, Pyis a vector of
health-related prices, and Hx is a vector of health-rel ated

activities:

Y= o (W +R+T)e™ + Ao = [T (P* X + Pu * Ha)e™ (3)

Health is desired for two different but related purposes. Health
has both consunption benefits (i.e., the benefit of feeling good)
and production benefits (i.e., allowng one to engage in
activities that produce inconme). Under utility maxim zation,

individuals will invest in health until the gain in benefits from



nore health equal s associated costs in terns of tinme or noney.

Equation 3 highlights another central insight of this
nmodel . The budget constraint that limts household choices is a
lifetime budget summarizing the discounted sumof lifetinme incone
and current asset incone. |In general, households are not |imted
solely by their current period resources. Financial resources in
any period consist of the earnings W of all household nmenbers,
retirenment-related i ncome R, governnent transfers T;, and asset
income A.. Over the lifetinme, these resources are spent on
medi cal services and other desired comodities. ?

An inportant consideration is that to different degrees and
in different ways, each of these income sources may be affected
by the stock of health. For exanple, earnings (W) in each
period are a function of an individual's human capital and a set
of local |abor market demand and supply conditions (di). In this
formul ati on, human capital is broadly defined to include health
(H) and other forns of skill (K:) including those forned in
school and acquired during on-the-job training. Most directly,
heal t hi er people can work | onger hours in any given week and nore
weeks during a year, which |leads to higher earnings. Simlarly,
poor health may trigger the recei pt of neans-tested governnent

transfer incone, inducing a causation fromhealth to incone.

2There is a simlar constraint in time devoted to various activities.
In order to maintain focus on the essential points, this equation is

|
nt ai
not discussed in the text.



W = wH, K, di) (4)

Equations 3 and 4 illustrate our central point that health
enters into the nodel in tw ways, producing a two-way causation
bet ween health and inconme. W have already seen that people
desire good health as an outconme and that higher incone enabl es
themto purchase nore of it. Current health also affects a
person's ability to earn in sonme quite fundanental ways. As we
have stated, healthier people can work | onger hours in any given
week and nore weeks during a year. This "labor supply" effect
| eads to higher earnings. Simlarly, healthier people may have
nore incentive to invest in other fornms of human capital and
t heref ore command hi gher wages in the | abor market. While good
health may facilitate the recei pt of some incone sources
(earnings), it may discourage the receipt of others (transfers).
Most of the applied health literature has enphasi zed the first
pat hway frominconme to health, but we will present evidence in
this paper that the reverse pathway formhealth to i ncome cannot
be i gnored.

Anot her relationship that flows fromthis approach is a
series of derived demand functions for each input into the
heal t h- production function. These input demand functions have as
argunents all the input prices and the underlying determ nants of
the | evel of health demand, i ncluding household incone and

tastes. For exanple, the demand for nedical care is a function
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of its own price (Px), the price of other inputs (Py,), education

of each famly nenber (ED), household resources (Y) and tastes

(T).

M= MPr, Po, ED Y, T) (5)

As wth all goods, an increase in the price of nedical care
will reduce the demand for it; however, as the price of other
i nputs change, the demand for nedical care will increase or
decl i ne dependi ng on whet her these other goods are substitutes
for medical care or conplenents to it. Education enters into
t hese demand functions in part because it may affect the
efficiency with which households can transforminputs into good
health. Finally, household inconme acts as a scal er expanding the
demand for health and thereby increasing the demand for the
i nputs used to produce good health. Wereas in nost
applications, the argunents in these input demand functions are
taken to be exogenous, an inportant exception in our case is
househol d i ncone, which we have al ready argued has an inportant
feedback relation fromhealth to incone.

The final equation in this systemis the reduced-form
demand function for health. The purpose of the reduced formis
to solve out for the endogenous variables in the system by

expressing health as a function of all the exogenous vari abl es.
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H = l_r(H-l, P, Po, ED, E, R, T¢{, A ,Gb) (6)

Equation 6 expresses current health as a function of all input
prices and total household incone. While this is a frequent
expression of a reduced form there are two issues with equation
6 that raise a concern. The first issue results fromthe

i nclusion of |lagged health in the function. Last period's health
is determned by |last period' s set of prices, so that current
health is nore correctly a function of all past prices.

Secondly, there nmay exist inportant feedback relations from
health to inconme. It is this second possibility that will be the
central focus of this paper.

A reformul ati on of equation 6 highlights the enpirical
difficulties in uncovering the relation between soci oeconom c
status and health. Sequentially solving current health can be
expressed as a function of all past prices and past incones.

This argunment inplies that equation 6 can be sol ved sequentially

as

H = H(m o ED ¢ «, T, 1, G) (7)

where the ~ indicates a tine series vector of val ues.
Even this sinple fornulation highlights the extrene demands
pl aced on data, especially cross-sectional surveys. To nonitor

the evolution of health outcones over the life cycle, we would
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ideally like to know the entire lifetinme sequence of health

st ocks, health behaviors, prices, and conponents of incones and
weal th. Although eventually the |ongitudinal nature of HRS and
AHEAD wi || be an inportant step in that direction for an ol der
popul ation, such data do not currently exist. Consistent with
the limtations inposed by current data, our aimhere is a nore
nmodest but inportant step in the direction of understanding the
reasons for the denographic and econom c correlates of health
outcones at ol der ages. This step rests on the distinction

bet ween cont enporaneous (current period) feedbacks fromhealth to
econom ¢ status and health behaviors and the full lifetine
sequence of such feedback relationships. The full lifetine
sequence of interactions between health and soci oeconom ¢ status
is beyond the scope of our inquiry in this paper, and we w ||
concentrate instead on informng the nature of the possible

cont enpor aneous feedbacks.

The Soci oeconom ¢ Status-Health G adi ent
In the theoretical framework outlined above, soci oeconomc
status may affect health and health-rel ated behaviors in many
ways. At the nost basic level, incone and wealth determ ne the
budget constraint: those who are poor have fewer resources to
devote to health. As a result, they may purchase fewer nedical
services or be less able to afford nedical insurance. Fromthis

view, health is no different than any other commodity such as
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housi ng, food, or entertainnent-the nore well-to-do consune nore.
If this were all there is, knowi ng the soci oeconom c status-
health gradient would require only the estimation of the wealth
el asticity of health. In the conputation of that elasticity,
econom ¢ status should be defined as broadly as possible to
include all inconme sources of all household nenbers and weal th.
That is not all there is, largely owing to the real
possibility of reverse causality or sinultaneity bias. A large
anount of the literature that has addressed the rel ationship
bet ween heal th and soci oeconom ¢ status has been based on cross-
sectional data. Thus, these data have not allowed a sinple but
i nportant question to be addressed: To what extent does |ow
soci oeconom ¢ status |lead to poor health rather than poor
health's | eading to | ow soci oeconom ¢ status? The anbiguity of
t he associ ati on between cont enporaneous health and soci oeconom ¢
status is nost obvious when incone is the neasure of
soci oeconom ¢ status, and a cl assic exanple of the analytic issue
illustrates the problem There are two pl ausi bl e expl anati ons
for the relationship between cont enporaneously neasured | ow
i ncone and poor health. First, lowincone may |lead to poor
health by, for exanple, Iimting the use of preventive health
care services as predicted in the econom c nodel of health
production. An alternate plausible explanation, however, is that
poor health may lead to | ower soci oeconom c status by, for

exanple, Iimting an individual's ability to work or the wage he
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or she can earn.?

The statistical conditions for identification of the causal
pat hways are relatively easy to state and quite difficult to
i npl ement. For exanple, to statistically identify the pat hway
fromhealth to income requires having exogenous vari abl es that
affect inconme only through their effect on health (that is, these
vari abl es have no direct effect on incone). |In this case, the
heal t h-i ncome correl ation induced by this variable only reflects
a casual pathway fromhealth to inconme. To use one illustration
a lower price of health care can directly affect health status
t hrough increased utilization of health care. Because health
status is altered, there may al so be subsequent alterations in
househol d i ncone. However, this [ower price of health care
shoul d not have any direct inpact on household incone (outside of
its influence on health care). 1In this case, variation in the
price of health care can be use to identify the causal pathway
fromhealth to incore.?

Unfortunately, our current data sources do not contain the
type of statistical variation that would allow us to formally
identify the causal pathways. Consistent with the limtations

i nposed by current data, our aimhere involves a nore nodest but

*The anal ogous statistical conceptualization of this problemis
called sinultaneity bias. Nanely, estimation of relationships using
standard statistical techniqgues may be biased if explanatory variabl es
can be a consequence as well as a cause of the dependent variable such
as4health (Gar ber, 1989).

A conmpletely synmetrical argunment exists for the identification of
the pathway fromincome to health.
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i nportant step toward understanding the heal t h-soci oeconom ¢
status nexus. This step rests first on a distinction between
cont enpor aneous (current period) feedbacks fromhealth to
econom ¢ status and health behaviors and the full lifetine
sequence of such feedback rel ationships. Wile our cross-
sectional data inply that unraveling the full lifetine

interrel ated sequences i s beyond our scope, our rich array of
econom ¢, denographic, health behavior and outcone data all ows us
to make progress on the contenporaneous rel ationships.

Qur research strategy begins with a separation of household
inconme into its inportant conponents. We will a priori argue
that sonme of these incone conponents largely reflect causation
fromhealth to inconme. After these contam nated conponents are
separated out, it is nore likely that the other incone conponents
will reflect a pathway frominconme to health. At a mninmum this
enpirical strategy can serve as an inportant diagnostic device
about the relative inportance of the two pathways that connect
income and health. For exanple, both HRS and AHEAD allow us to
separate incone into its distinct conponents. Sone of these
i ncone conponents are strongly affected by contenporaneous
f eedbacks fromhealth to economi c status. Past the retirenent
age, other incone conponents are largely free of these feedbacks
so that, at a mninmnum we wll be able to mtigate the
cont enpor aneous feedbacks fromhealth to incone.

There are a nunber of other possible sources of bias that
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conplicate the estimation of the effect of soci oeconom c status
on health. For exanple, financial status may al so determ ne
where one lives, which may be related to a range of exogenous
factors fromthe quality of health providers to exposure to air
pol lution and toxic waste to public expenditures on prevention of
communi cabl e di seases. Although environnental factors are often
consi dered to be exogenous, in fact residence nay al so be a
choice partly determ ned by such factors as regional health risks
(Preston and Taubman, 1994).

Fi nanci al status may al so affect one's choices for such
activities as snoking or exercise by determ ning opportunity sets
for the trade-offs between alternative utility-increasing or
utility-decreasing activities and the associated i ncreases or
decreases in health risk (Muiurinen and Le G and, 1985). For
exanple, individuals clearly derive sone benefit from snoking. A
person with limted alternative resources to satisfy such needs
may be nore willing to accept the health risks associated with
snoki ng. Uncertainty nmay also play a role in explaining
differences in investnents in health across soci oeconom c groups.

Early nodel s of investnment suggested that the poor may invest
| ess in prevention, because greater risk aversion anong the poor
may push them away fromrelatively riskier investnents in health
capital (Dardanoni and Wagstaff, 1987). However, nore recent
ext ensi ons of the nodels suggest that there may be a

countervailing incentive for poor to invest in health because
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they are less able to afford | osses in inconme because of il

heal th (Sel den, 1993).

Measur enment of Soci oeconom ¢ Status

In studies of the inpact of socioeconom c status on health,
education, occupation, and financial resources have typically
been used as proxies. How each is defined may affect anal yses of
t he race-soci oeconom c status-health nexus in late life. |If
t hese variables are inprecisely neasured, incorrect concl usions
may be drawn about the rel ationships anong the variables (Garber,
1989). In this section, we briefly discuss sone of the ngjor

i ssues that arise with each proxy.

Educati on

Education is an inportant explanatory variable in both
econom ¢ and soci ol ogi cal -based enpirical nodels of the
soci oeconom ¢ status-health relationship. As is denonstrated in
the theoretical nodel outlined above, education may affect health
status through a nunber of channels. First, schooling is an
i nportant determ nant of economc status. Individuals with nore
schooling in general have significantly higher lifetime wealth
than those with I ess schooling. 1In addition, schooling may alter
the efficiency of health production--that is, the efficiency of
the process by which the various inputs are transforned into

health. For exanple, better educated individuals nmay have nore
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information at their disposal about the effect of nutrition on
heal th and may thus nmake heal thier choices in eating habits.

An often-cited advantage of education as a proxy for
soci oeconom ¢ status is that decisions about education are
usual ly conpleted by early adulthood. This tenporal ordering is
taken to inply that schooling is free of reverse causality (i.e.
not a result of poor health). Wile there is sonme truth to this
argunent, it applies only for health conditions that are
unanticipated at the tinme schooling decisions are made. |f poor
health conditions are known, they will generally influence
investnments in schooling since future work effort will be |ower
owi ng to poor health. Socioeconom c status nmay al so be rel ated
to so-called third factors affecting health investnents (e.g.,
preventive activities). For exanple, education may be related to
one's willingness to invest in health now by giving up sonething
else in order to have an inprovenent in health in the future
(Fuchs, 1982).

The i npreci se neasurenent of education may be especially
rel evant when race is added to the relationship.®> In the United
States, sinple counts of years of educational attainnent presents
probl ens because historically there have been | arge differences

in the content and quality of education between races. These

°Education is generally nmeasured in years of education attained. The
ef fects of education on such outconmes as incone are typically not
i near. Anal ogously, flexibility in the formof the effect of
education on health should be pernmitted. For exanple, attainnent
coul d be expressed in categories such as high school graduate, coll ege
graduate, and so forth.
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differences are probably greatest anong the current generation of
el derly, many of whomwere born into a rigidly segregated society
with large racial differences in public investnent in education

(Smith, 1984).

Fi nanci al Resources
The neasurenent of financial resources presents even nore
chal l enges. Mbost studies in the health literature have neasured
financial resources wth sonme form of individual or
househol d/fam ly incone in the year of or the year before a
cross-sectional survey, sonetines called contenporaneous incone.
There are several potential problens with the use of
cont enpor aneous i ncone as a neasure of financial resources.
First, income in a single year may not adequately neasure the
financial resources available to an individual over the lifetine
in which decisions affecting health are nade. This timng issue
is different fromthe reverse causation question and may be even
nore inportant in late life. It may be especially inportant in
assessing the conparative health status of currently ol der bl acks
versus whites because of the | arge changes in the relative incone
of bl acks versus whites that have occurred over their l|ifetines.
Second, inconme may not be the best neasure of economc
resources anong ol der individuals, especially those who are
retired. Instead, wealth may be a far better proxy for their

command over econom c resources. Incone is typically lower after
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retirenment than before. |In the extrene, an ol der person nay be
worth a mllion dollars and sinply live off of this principa
with no inconme. Walth captures an inportant di nension of
financial resources because it may be a indicator of |ong-run
i ncone. The distinction between incone and wealth nay be
especially critical for understanding racial health disparities
because racial differences in wealth are even greater than in
i ncone. °

Sone studies have sinplified the nmeasurenent of financi al
resources by translating contenporaneous incone into a
di chot onous vari abl e i ndi cati ng whether a household's incone is
above or below the federally defined poverty line. This is in
general a m stake because it substitutes a political concept for
a scientific construct. One potential problemwth this practice
is that incone effects are known to extend across the spectrum of
i ncome even into high-incone ranges. Dichotom zing incone nay
|l ead to incorrect conclusions about the rel ationshi ps between
race, health, and incone. For exanple, blacks are nuch nore
likely to have inconme near the poverty level. Thus, a
mul tivariate analysis that sinply includes a poverty dumy may
result in a still significant race dummy effect even in the

absence of a real racial difference because the range of upper

°Fi nal | y, regional differences in costs of living (Liberatos et al.,
1988) al so have an inpact on the significance of incone. To the
extent to which there are racial differences in geographic
distribution, failure to control for geographic |ocation may bias
estimates of the racial differences
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| evel income and the corresponding variation in health in the
weal t hi er white popul ation are not accounted for.

A final nmeasure of socioeconom c status that has been
comonl y used, especially by sociologists, is occupation.’ One
reason for this is that occupation is arguably a better neasure
of long-run economc status than current inconme is. \Watever the
traditional nmerit of this argunent, it is certainly mtigated
when data sets contain neasures of wealth and |long-run tine
series on incone. There are sone other problens that may affect
the interpretation of occupation. |In conparisons across racia
groups with different rankings of occupation, a particul ar
occupation may translate into a different status in a community
dependi ng on the racial conposition of the community. Second,
broad groupi ngs of occupati on may not capture significant
variation within occupational categories. Third, there is
controversy over how one neasures occupation in late life. For
exanpl e, for many inportant occupational health exposures (e.g.,
the rel ationshi p between asbestos and | ung cancers), the tenporal
rel ati onshi p between the exposure and the outcone is distant.
Thus, for studies of racial differences in the relationship
bet ween health and occupation in late life, it is especially
uncl ear which occupation is nost appropriate. COCccupational

categories may al so present added problens in the context of the

Al't hough occupation has historically been an inportant measure of
soci oeconom ¢ status for sociological studies, it has been relatively
| ess inportant in the econonic literature on health.
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soci oeconom ¢ status-race-health anal ysis because there may be
di fferences between races in exposures and treatnent of persons

in the sanme occupational category.

The Race Connection

The Rol e of Race

Typically race per se has not been explicitly analyzed in
the context of an econom c nodel of health production. The
reasons for the failure to explicitly incorporate race into this
framewor k remai ns unclear. In one standard textbook of health
econom cs, for exanple, the author concludes that so-called
"cul tural -denographi c vari abl es” are not typically the focus of
econom ¢ nodel s of health because they do not change rapidly in a
popul ati on and are not the instrument of public policy
(Feldstein, 1983). dearly, governnment policy cannot change
race, as, for exanple, governnent taxation policy can change the
income distribution. But race directly or indirectly is often
used to target governnent policies in health care. For exanple,

Heal t hy Peopl e 2000 (U.S. Departnent of Health and Human

Services), the federal governnent's nobst conprehensive statenment
on health objectives for the country, includes nunerous race-
specific health objectives. Furthernore, race may indirectly
have many of the sanme effects as soci oeconom c status has
directly, and the governnment has a major role in policies that

af fect race-based behaviors such as job discrimnation. For
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exanple, racial discrimnation in hiring may affect job choices
that are in turn associated with risks of injury or toxic
exposure, and prevention of racial discrimnation in hiring is
very nmuch a governnent policy.

The econom ¢ nodel may serve as a franmework for assessing
many aspects of the rel ationshi ps between race, soci oecononic
status, and health. For exanple, race may affect the health
production function per se independently of any race-rel ated
genetic or biological predispositions to certain diseases.
Studi es have described subtle racial differences in the
ef fectiveness of certain drugs in the treatnent of hypertension,
possibly related to racial differences in the pathophysiol ogy of
hypertension (see review in Kaplan, 1994). These differences
m ght |l ead one to predict differences in the demand for these
treatnents by race by affecting the trade-off between margi na
benefits and margi nal costs of treatnent. Although the actua
physi ol ogi cal differences may be mnimal, racial differences in
the perceptions of efficacy of treatnment may lead to simlar
results.

Race remains an inportant factor in residential patterns in
the United States (Massey and Denton, 1989). Area of residence
may in turn determne a range of health-related factors such as
supply of and distance to health providers and environnental
pollution. Race and racial discrimnation may also play a role

in other factors such as tine preferences and risk aversion,
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which may in turn affect investnents in health. Cdearly, the
application of an econom c franmework may provi de new,
conplenmentary insights into the rel ati onshi ps anong race,
soci oeconom ¢ status, and health.

The race-health relationship is distinguished fromthe
soci oeconom ¢ status-health relationship in tw ways. First,
legitimately or not, race is often assunmed to include at |east
sone bi ol ogical or genetic conponent. Mbst researchers no | onger
consi der genetic or biological differences to be inportant
factors in explaining differences in health anong groups of
varyi ng soci oeconom c status. In support of the position that
genetics and biological factors do not play a large role in
expl aining race differences in health, researchers (WIIlians et
al ., 1954; Krienger et al., 1993) point to the literature that
has suggested that racial classifications account for only snall
anounts of the human genetic diversity (e.g., Lewontin, 1972). A
frequently nentioned exanple of a disease that has a genetically
based difference in rates between races is sickle cell anem a,
but even this exanple may be flawed. Sickle cell anema is in
fact well described in white popul ations (Serjeant,1985), and the
hi gher rates in blacks my have nore to do with geography than
genetics (e.g., WIllians, 1994).

The second inportant distinction is that race has neant
nore than just socioeconomc status in the United States in |ight

of the extensive degree to which race has determ ned an
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individual's set of |ife opportunities independently of
soci oeconom ¢ status as traditionally defined. For exanple, for
many ol der African Anericans hi gh education and even high incone
did not necessarily translate into differences in how one was
treated in daily life in large sections of the country: this
m ght have inplications for health via proposed influences of
stress. Thus, there are added dinensions to the race-health
relationship that are often difficult to neasure.

To add an additional |ayer of conplexity to the
soci oeconom ¢ status-health-race literature, there may be
i nportant cohort differences in what race has neant in this
county. During the life course of the current popul ati on of
ol der African Americans, there have been dramatic changes in the
opportunities for and the treatnent of African Anericans in this
society. These changes have produced potentially inportant
cohort effects that may confound other factors--especially

age--inportant to understanding racial differences in health.

Measur enent of Race

Over the |l ast several years there has been grow ng interest
in the health literature on how researchers neasure race
(WIllianms, Lavizzo-Murey, and Warren, 1994; LaViest, 1994; Hahn,
1992; Osborne, 1992; Jones, LaVeist, and Lillie-Blanton, 1991;
Cooper, 1986). There are two general nethods of neasuring race:

sel f-report and observation. Most categorizations typically
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di stingui sh between race (usually African Anerican, white, Asian)
and ethnicity (usually Hi spanic or not). Although there are
theoretical argunents that may support the use of self-reports
versus observational neasures, the nunber of discordant
classifications are probably mnimal for data on bl acks and
whites. Furthernore, the inportance of the neasurenent of race
as a potential source of bias may change as the nunber of
acknow edged interracial births grows and the |ife experiences
and attitudes of individuals becone nore diverse with respect to
racial identity (e.g., young people who would be traditionally
classified as "black"” being raised in entirely white communities
and who may or may not identify as black and whose experiences
may differ fromthose of nost blacks in terns of stress, etc.).
In the next section we will review recent mjor studies
t hat have addressed the rel ationship between health, race, and
soci oeconom ¢ status and will present new findings from anal yses

of data fromthe HRS and t he AHEAD surveys.

RACE, SOCI OECONOM C STATUS, AND HEALTH STATUS:
EXI STI NG EMPI RI CAL EVI DENCE
In the this section, we will briefly review key studies
t hat have specifically addressed the role of soci oeconom c status
in explaining racial differences in health, with a focus on
health in late life. Any review of this issue is conplicated

because health status is nultifaceted. Because nortality is
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anong the broadest and nost studied traditional neasures of
health status, this literature is summarized first. W then
review rel evant studies that have used other neasures of health
status in assessing the role of socioeconomc status in
explaining racial differences in health. Finally, our findings
from anal yses of recently available data on health status from

the HRS and the AHEAD surveys are presented.

Mortality

The literature on racial conparisons of nortality in the
United States dates to over a hundred years ago. In al nost every
study, African Anericans have been shown to have higher rates of
mortality than white Americans (Ewbank, 1987).% Although even
the earliest research proposed soci oeconom c status as a mmj or
factor explaining racial health disparities, only within the | ast
two decades have there been high-quality |ongitudinal data sets
that provide inportant information on the tenporal relationship
between ill health and death and soci oeconom c status. Table 1
summari zes the results of sone key studies that over the |ast
decade have assessed the contribution of socioeconomc status to
racial differences in nortality. Al except one are based on
| ongi tudinal data. This research varies wi dely along severa
di mensi ons, but the conclusions are simlar. Mst if not all of

the racial differences in nortality appear to be related to

*Almost all of the early studies used census data.
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di fferences in socioeconomc status.® In several studies in
fact, there was no statistically significant racial difference
once soci oeconom c status was controlled for (Kaplan et al.
1987; Keil et al., 1992; Rogers, 1992; Zick and Smth, 1991).

The uniformty of this conclusion is inpressive in |ight of
the enornous diversity in study sanples and in neasures of
soci oecononmi ¢ status. For exanple, several data sets were

restricted to a single geographic area,°

and anong those with
nati onal sanples, only one controlled for geographic regi on and
urbanicity (Menchik, 1993). Mst projects had total sanple sizes
of over 1,000, with the percentage black (when it was reported)
rangi ng from 10 percent to over 50 percent. However, the tine
span covered varied from1l to 18 years, with the earliest period
of observation beginning in 1960. Simlarly, these representative
research projects differed considerably in how they defined

soci oeconom c status. Wile all controlled for at |east age,

! and education, there was considerable variation in

gender, !
proxi es for socioeconom c status beyond that. Two studies
(Guralnik et al., 1993; Keil et al., 1992) had no neasure of

financial resources and only one (Menchik, 1993) included net

't was not al ways possible to estimate fromthe published results a
measure of how nmuch of the racial variation was accounted for by
soci oeconomi ¢ status, but when this was published explicitly, the
pe&centage expl ai ned was over 60 percent.

North Carolina in Guralnik et al., 1993; Charleston, South
Carolina, in Keil et al., 1992; Al ameda County, California, in Kaplan
et al., 1987.

' Two anal yses were restricted to men (Keil et al., 1992; Menchik,
1993).
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worth at baseline as a proxy for wealth.

Cont enpor aneous i nconme for the baseline year conputed at
the famly or household | evel was the typical incone construct
(Kapl an et al., 1987; Rogers, 1992; Sorlie et al., 1992; Oten et
al ., 1990), but sone studies apparently used individual incones
(e.g., Menchik, 1993). There was further variation in the
measur enent of contenporaneous inconme. For exanple, sone authors
adjusted famly income by size of household (e.g., Kaplan et al.
1987) while Berman et al. (1991) defined several variables,

i ncl udi ng personal inconme, the recei pt of Social Security
benefits, and the recei pt of Supplenental Security Incone.
However, this diversity in study popul ati ons and expl anatory
vari ables did not produce great differences in the primary
finding across studies confirmng the prom nent rol e of

soci oeconom ¢ status in explaining racial differences in total

nmortality.

CGeneral Health Status and Morbidity
Mortality is at best a crude indicator of the health status
of a popul ation because it fails to capture the overall burden of
poor health. This limtation may be especially significant for
ol der popul ati ons, where rates of poor functional status may be
very high. Measures of general health status fall into three
broad categories: (1) self-reports of general health or specific

di nensi ons of health or function, (2) observed indicators of
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heal th and function, and (3) the presence of disease (norbidity).
Each captures a different dinmension of health and raises a
uni que set of issues. For exanple, one potential problemwth
self-reported health is that people may inplicitly conpare their
health with that of those around them Thus, people who [ive in
communities with poor health may rate their health higher than
people with the sane general health status in a different
community with better average health. Research conparing the
health status of different racial groups have used a wi de variety
of outcone neasures, but probably the nost common neasure of
health status is self-reported general health on a scal e of
excel l ent, very good, good, fair, and poor. 1In this review, we
w Il focus on self-reported neasures of general health and
function in discussing the relative contribution of soci oeconom c
status to racial differences in health.

By nobst neasures of general health status, blacks in late
life have worse health than whites. For exanple, analysis of the
1986 National Health Interview Survey (NH' S) reveal ed that bl acks
over age 65 were nore likely to report their health as poor or

fair.?!?

Conmparing black and white elderly in functional status
points to simlar conclusions. For exanple, fewer blacks than
whites remain i ndependent in activities of daily living and

instrunmental activities of daily living; this was true for both

“The percent ages were 44.7 percent and 46.9 percent for black nales
and fenal es respectively and 29.8 percent and 28.8 percent for white
mal es and fenmal es respectively (Mernelstein et al., 1993).
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men and wonen above age 65 (Furner, 1993). Anbng conmmunity
residents, black elderly report a | arger nunber of functiona
i npai rments (Macken, 1986; Manton et al., 1987; Kington and
Smth, in press).

The relative health status of black and white elderly is
not uni form across ol der popul ations. G bson reviewed severa
nati onal studies of racial differences in the health of ol der
adults and noted the frequent finding that the black di sadvant age
in health and function was greater anong younger elderly than
anong ol der elderly (G bson, 1991). For exanple, using data from
the 1982 National Long Term Care Survey, Manton and col | eagues
found that the black-white ratio for total disability was 1.81
anong persons 65 to 74 but only 1.22 anong persons 74-84 (Manton
et al., 1987). Several potential explanations have been proposed
for this race-age interaction, including selective survival of
heal t hi er blacks (e.g., see the discussion in G bson, 1991), but
the patterns suggest a nore conplex story than sinply worse
health for ol der bl acks conmpared with whites.

Conpared with white elderly, black elderly al so have worse
health in terns of norbidity. Black elderly have higher rates of
several inportant causes of poor health and poor functioning such
as hypertension, diabetes, and arthritis (Furner, 1993; Bl esch,
1993). For sone conditions, however, black elderly have | ower
rates than white elderly. For exanple, a |lower rate for broken

hi ps anong bl ack wonen, possibly related to | ower rates of
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ost eoporosi s anong bl ack wonen, is well described (Kellie, 1990).
A recent analysis of stroke incidence over a year found | ower
rates for blacks over 75 and higher rates below 75 (Broderick et
al ., 1992), while preval ence studi es have found higher rates of
stroke or "cerebrovascul ar di sease" anong ol der bl acks (e.qg.,
Schoenberg, 1986).

Rel atively few studi es have attenpted to describe the
anount of variation anong racial groups in health status that is
accounted for by socioeconom c status. Table 2 sumrarizes
results fromseveral cross-sectional studies that have conpared
general health nmeasures for blacks and whites and that have
attenpted to assess the contribution of soci oeconomc status to
t he observed racial differences.

The range of neasures of general health and function
conpared with nortality makes it nore difficult to succinctly
summari ze these findings. For exanple, the variation explained
by soci oeconom ¢ status often depended on how heal th status was
measured. This research al so exhibited diversity al ong ot her
di mensi ons, including the neasurenent of financial resources, the
age groups consi dered, and geographic scope. In general, the
literature suggests that a significant anount, but definitely not
all, of racial differences in health status are attributable to

di fferences in soci oeconom ¢ status.

“Unl i ke the nortality studies, few of these studies were presented
in such a way as to allow easy estimation of the anmount of the
variation that was accounted for by soci oeconom c status when a race
resi dual effect remained.
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Several national studies are especially noteworthy. First,
Mut chl er and Burr (1991), using data fromthe 1984 Survey of
| nconre and Program Participation (SIPP) for people over age 55,
conpared self-reported general health, limtations in activities
of daily living, and a nulti-itemnobility index for blacks and
whites. Age, sex, education, inconme (defined at the couple |evel
if the person surveyed was married), and net worth accounted for
al nost all of the racial difference with the exception of genera
heal th perceptions. This analysis was unusual because it is one
of the few studies of racial differences in general health status
that controlled for wealth. Using 1973 data on a sanpl e of
peopl e over 65 years old, Ferraro (1987) found persistent racia
di fferences in subjective health and disability after controlling
for age, education, illness, and chronic conditions.

O her notable studies in this area have covered the full
range of adults fromyoung age to old age. House and col |l eagues
(1990) anal yzed data fromthe 1986 Anmericans' Changi ng Lives
(ACL) survey. Wen age, sex, education, marital status, and
i ncone were controlled, anong adults over age 25, race was not a
significant predictor of functional status or limtation in daily
activities, but was associated with a |arger nunber of chronic
conditions. Satariano (1986), however, found that racial
differences in the health status of a sanple from Al aneda County,
California, above age 20 were entirely explai ned by age,

occupation, sex, education, and famly incone.
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RACI AL HEALTH DI SPARI TI ES

In this section, we describe sonme racial differences in
heal t h outconmes using recent HRS and AHEAD data. To start this
conparison, Table 3 displays self-reported health status by
gender and race. Not surprisingly, people self-rate thenselves
in better health in the younger HRS sanple. As a quick
generalization, twice as many HRS respondents in each race-sex
group are in excellent health conpared with the ol der AHEAD
sanple. In both surveys, blacks are considerably nore likely to
report nmuch poorer health. For exanple, while al nost half of
bl ack AHEAD househol ds pl ace thenselves in fair or poor health,
only one in three white households so respond. Mre than a third
of whites are in excellent or very good health conpared with a
fifth of black respondents.

Respondents in these surveys were al so asked a series of
guestions about the presence of chronic nedical conditions and
synpt ons and about the use of selected nedical services rel ated
to specific conditions. Tables 4 and 5 contrast the responses to
t hese questions for black and whites by gender. The energing
racial patterns in disease preval ence are nostly consistent with
ot her published data. In both AHEAD and HRS, bl acks had
substantially higher rates of hypertension, stroke, and di abetes
and lower rates for diseases of the lung and for a heart attack
within the previous 5 years (nmen only). For hip fracture, black

wonen had | ower rates (data were collected only in AHEAD). In
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AHEAD, bl acks had a higher rate of arthritis, while in HRS, the
rate was higher only for black wonen.* There were ninimal
racial differences in rates of several conditions for both
surveys including enotional/psychiatric problens and angi na.
These rel ative preval ence rates are influenced by several
factors that influence the interpretation of racial differences.
These factors include whether a physician was seen for a specific
condition, how synptons are attributed to specific nedical
di agnoses, and treatnment nodalities for specific conditions.
Preval ence rates derived fromself-reported conditions, for
exanpl e, may confound true health differences with other
behavi ors, including frequency of contact with physicians and
health care utilization. Blacks reported |ower rates of cataract
surgery, which may reflect |ower rates of access to health care
rather than |l ower rates of cataracts. Analysis of data fromthe
Bal ti nore Eye Survey found that the age-adjusted risk of
unoper ated cataracts anong ol der bl acks was 5.25 tines that of
whites (Sommer et al., 1991).
Al t hough bi ol ogi cal and genetic factors may have a part,
soci oeconom ¢ status may also play a role in accounting for
racial differences in many of these conditions. For exanple,

stress has | ong been raised as a potential cause for racial

14 . . .

Some differences between the two surveys may reflect differences in
t he wordi ng of the questions. For exanple, AHEAD asked whet her the
respondent had ever been told that he or she had arthritis or
rheumati sm while the HRS survey asked about seeing a doctor in the
previous 12 nonths specifically because of arthritis of rheumati sm
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differences in hypertension rates (Janmes et al., 1987). A recent
anal ysis of |ongitudinal data on health and occupational position
found that although both bl acks and whites who remained in | ow
occupational classes over approximately a 10-year period were
nore |likely to devel op uncontroll ed hypertension, the odds of
devel opi ng hypertension for blacks were twice the odds for whites
(Waitzman and Smth, 1994).

Per haps obesity is the nost inportant underlying factor
that may be both nedi ated by soci oeconom c status and associ at ed
with the incidence of three conditions found in higher rates
anong bl acks (hypertension, diabetes, and arthritis). Racial and
ethnic differences in obesity anong wonen are profound.® Low
soci oeconom ¢ status is also clearly associated wwth a greater
i kel i hood of obesity (Sobal and Stunkard, 1989). The hi gher
preval ence of strokes anong bl acks al so may be possibly nedi ated
by soci oeconom ¢ status through such risk factors such as
hypertensi on and di abetes. Access may al so expl ain ot her
differences seen in these data. For exanple, black wonmen have a
simlar or lower rate of breast cancer after age 40 conpared with
white wonen (Krieger, 1990). Black wonen, however, are nore

likely to have breast cancer diagnosed at a |later stage and to

“Data in the third National Health and Nutrition Exani nation Survey
(NHANES I11) reveal ed an age-adj usted preval ence of overweight of 48.5
percent anmong non- Hi spani ¢ bl ack wonen between ages 20 and 74 years,
whil e for non-Hispani ¢ and Mexican Anerican white wonmen the preval ence
was 32 percent, and for Mexican Anerican wonmen was 47.2 percent. The
rates for non-Hi spani c black, non-Hi spanic white and Mexi can American
men aged 20 to 74 years were 31 percent, 32 percent, and 39.1 percent
respectively (Kuczumarski et al., 1994).
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have shorter survival rates as a result (e.g., Eley et al.
1994). This difference is believed to be related to | ower
mamogr aphy screening rates anong bl ack wonen (Capl an et al.
1992). The differential survival may lead to | ower preval ence
rates for conditions such as cancer in the face of simlar

i nci dence r at es.

HEALTH AND WEALTH
A key risk to successful aging rests in the conpl ex two-way

i nteractions anong i ncone, wealth, and good health. Debates
about the direction of causation have nade concl usi ons about the
relation of the wealth and health of ol der popul ations difficult
to pin dowmn. We know that heal thi er househol ds are wealthier
ones. Is that sinply because higher inconmes |lead to better
health? O does poor health restrict a famly's ability to
accunul ate assets by limting the ability to work or through
ri sing nedical expenses? O perhaps neither direction of
influence is inportant, and the association nerely reflects sone
unobserved factor that makes sone people healthier and weal thier.

Even to try to answer such questions requires panel data (to
average out individual differences) and good health and wealth
information to isolate the reasons for the association. Wth
HRS and AHEAD, answering this sort of fundanmental scientific
gquestion may now be feasi bl e.

Tabl e 6 displays the relation between total household
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inconme and the health of respondents in both HRS and AHEAD
Confirm ng a nunber of prior studies, this relationshipis

| argely uniformand quantitatively strong. As a gauge of the
guantitative inportance of this relationship, Table 7 arrays
medi an househol d net worth®® by self-reported health status in
both the HRS and the AHEAD sanples. The magnitude and

consi stency of these results are inpressive. In virtually every
case, each step up in health status is associated with a |arge

i ncrement in household wealth. For exanple, in the HRS sanpl e,

t he nedi an m ddl e-aged white man in excellent health possessed
$184,000 in wealth conpared with $37,250 for the nmedi an ni ddl e-
aged white man in poor health. Although the size of the wealth-
health gradient is quite large in both sanples, the AHEAD data in
Tabl e 7 may suggest sone attenuati on anong ol der Anericans
conpared with their m ddl e-aged counterparts. Wile blacks have
| ower wealth levels than whites in all health categories, the
weal t h-heal th gradient nmay even be quantitatively larger in

Afri can- Aneri can househol ds, especially when our reference points
are households in poor health. 1In the HRS sanple, for exanple,

bl ack mal e respondents in poor health had only $2,000 of wealth,

“I'n addition to housi ng, household net worth is built up fromthe
followng 11 categories: other real estate; vehicles; business
equity; individual retirenment account or Keogh; stocks, trusts, or
mut ual funds; checking, savings, or noney market funds; certificates
of deposit; governnent savings bonds or Treasury bills; other bonds;
ot her savings and assets; and other debt. Because of extensive
m ssing values in assets, an innovative nethod of inputing m ssing
val ues was devel oped. For a summary of the details underlying this
i mputation algorithm see Smith (1995, in press).
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one-thirty-sixth of the wealth of black mal e respondents in
excellent health. For white nmen, the wealth of those in
excel l ent health exceeds that of those in poor health only by a
factor of five. The gradients of these wealth-health

rel ati onshi ps are much larger than those previously displayed for
i ncome and heal t h.

The real value of these surveys in understanding the
heal t h-weal th nexus will only be realized in subsequent rounds as
the dynam cs of the process unfolds. However, sone clues nay be
gl eaned fromthe baseline by conbining informati on on current
status with a question about how health status conpares wth
health a year ago. Table 8 provides the results fromthat

conbi nation. '’

The patterns in this tables are remarkably
consistent. Watever the ultimate resolution of the thorny issue
of causality, baseline HRS and AHEAD data confirmearlier
findings that the association between contenporaneous heal th and
wealth is not trivial. The relationship is nonotonic and
guantitatively |large-each step down in current health status
significantly reduces net worth. In addition, current HRS and
AHEAD assets are correlated both with current health | evels and

wi th changes in health. Virtually all transitions in Table 8

associated wth inproved health had higher assets while

“For the purposes of this table, we assuned that health would nove
across only one threshold during a year. For exanple, those currently
in good health with deteriorating health over the |ast year were
considered to be in very good health last year. Simlarly, those
currently in good health whose health i nproved during the year were
considered to be in fair health |ast year.
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transitions into poorer health had | ower assets.

Anot her uni que advantage of HRS and AHEAD is that the
detail ed health nodul e was given to both spouses. Although ow ng
to data |limtations household outcones are typically related only
to the health of one spouse, this is no nore justified than
defi ning household i ncone using only one nenber's incone.

Epi sodes of poor health of either spouse may deplete famly
resources. |In addition, famlies my be better able to cope wth
the care-giving requirenents for a person in fair or poor health
if the spouse is in very good or excellent health.

To examne this joint distribution, Table 9 arrays
househol d net worth for married couples by the health of each
spouse. Al though not w thout the odd exception, the pattern is
remar kably consistent--an increase in the health of either spouse
is strongly positively correlated with household net worth. This
relationship is also quantitatively strong. Arrayed only agai nst
the health of the financial respondent, net worth varies by a
factor of about 4 to 1 as the health index noves from poor to
excellent health. Table 9 denonstrates, however, that net worth
varies by alnost 10 to 1 when our health index noves from both
spouses' being in poor health to both being in excellent health.

A critical conmponent of how joint spousal health affects
savi ngs behavi or depends on the correlation in their health
outcones. For a nunber of plausible reasons, this correlation is

likely to be positive. Not only are spouses nore likely to be
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closer in age (and hence facing simlar aging-related health

ri sks), but they have shared sim/lar economc, social, and health
environments for sone tinme. Both HRS and AHEAD i ndi cate that
this correlation is indeed strongly positive. For exanple, while
only 13 percent of AHEAD financial respondents report thensel ves
in poor health, the odds increase to 1 in 3 if the spouse is also
in poor health. On the other extreme on the health spectrum 1
in 10 AHEAD financial respondents report thenselves in good
health, a ratio that doubles if the spouse is in excellent

heal t h.

One of the nost frequently cited reasons for | ower savings
anong the poor is that they have higher tinme preferences for the
present (e.g., shorter horizons). HRS, especially in its pane
features, will eventually allow one of the first explicit tests
of this hypothesis, but the baseline survey points to its
prom se. Consistent with persistent specul ation, black and
Hi spani ¢ households are nore likely to have very short tine
hori zons. For exanple, 28 percent of black and Hi spanic
househol ds, conpared with only 17 percent of white househol ds,

report a planning horizon of only a few nonths.

Rl SK BEHAVI ORS
One pat hway t hrough which econom c status may influence
health is behavior typically placed under the | abel "risk

factors."” Epidem ol ogical studies have identified the follow ng
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as inportant risk factors associated with nortality and
nmorbidity: snoking, alcohol intake, excess weight, and high
chol esterol level. Wiile the diseases through which these risk
factors nedi ate vary—for exanple, snoking (cancer and heart
di sease), body mass index (heart disease, diabetes), alcohol
(injuries, cirrhosis)—all have the potential of nediating through
soci oeconom ¢ status. |If so, they may explain part of the racia
disparities in health outconmes. Both HRS and AHEAD have a rich
array of such self-reported risk behaviors. HRS neasures include
snoki ng, drinking, light and vigorous physical exercise, current
and past exposure to occupational health hazards, and current
wei ght and height. A nore limted set of risk factors--snoking,
dri nki ng, height, and weight--is available in AHEAD

Tabl es 10 and 11 contrast race and sex differences in these
health-related risks. Cigarette snoking is perhaps the nost
wel | - docunent ed behavioral risk, a |eading cause of cancers of
the lung. Conpared wth white nmen, black nen in the HRS age
range are nore likely to be current snokers and are |ess
successful in quitting snoking. Thirty-eight percent of black
men in their fifties are current snokers conpared with 23 percent
of white nmen. Anong those who ever snoked, 7 in 10 white nen had
quit conpared with slightly less than half of black nen. At the
sanme time, black nmen are less likely to engage in heavy snoking.
Wiile less than 1 in 20 HRS bl ack nmen report that they snoked at

| east a pack a day, 1 in every 10 white nen did. Racial
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di fferences in snoking behavi or anong wonen are nmuch | ess severe
t han those just described anong nen. Wonen in their fifties
snoke less than simlarly aged nen, but there are trivial racia
differences in current or past cigarette snmoking or inits
intensity.

Al t hough snoking is nmuch | ess common anong all groups in
t he AHEAD sanple (ages 70 and above), simlar patterns of racia
di sparities persist. |In AHEAD, current snoking preval ence rates
are roughly half of those observed in HRS, but black nen stil
snoke at twice the rate of white nen. The percentage of these
el derly men who were able to quit snoking is higher than that
observed anong nmen in their fifties (86% of white and 70% of
bl ack nmen). Wiile these trends could reflect cohort differences
i n snoki ng behavior or differential nortality selection (e.qg.,
hi gher nortality of snokers excludes nore of themfromthe AHEAD
sanple range), we see it largely as a |life-cycle phenonmenon where
| arger and | arger nunbers of former snokers cease. Presunably,
some of them have been told to do so for health reasons. The
reason why a life-cycle interpretation appears plausible is that
a roughly simlar fraction of each birth cohort ever snoked.

Raci al differences in drinking behavior are nuch smaller.
Wi |l e blacks in both sanples are sonewhat nore comonly quite
heavy drinkers (five or nore drinks a day), the real disparities
appear anong nondrinkers, who are far nore likely to be bl ack.

While this finding characterizes each sex in both sanples, the
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differences are particularly striking anmong wonen. |In the HRS
sanpl e, 56 percent of black wonmen are nondrinkers, 12 percentage
poi nts higher than their white counterparts. This racial
di screpancy is even |arger anong ol der wonen, where alnost 4 in 5
bl ack wonmen are teetotalers conpared with 3 in 10 ol der white
wonen.

Al though this problemaffects all behaviors contained in
t hese tables, exercise is a risk factor for which it is
especially difficult to disentangle cause and effect. Wile
exercise may |lower risks associated with heart disease, it is
al so true that individuals in poor health may sinply be unable to
engage in vigorous exercise. Wether |ight or heavy physica
exercise is used as the yardstick, blacks are nore likely not to
engage in any exercise. To use but one exanple fromthese
tabl es, two-thirds of black wonen have no epi sodes of heavy
physical activity conpared with only half of white wonen.

In HRS, respondents were asked whet her they ever had been
exposed to dangerous chem cals or other hazards at work as well

as the number of years of such exposure.

Wi | e many studi es
are confined to specific occupations or even job tasks, an
advant age of the HRS question is that it provides a popul ati on-
based estimate, at |east for a specific cohort. Black nen are

less likely than white nmen to report any work-rel ated

“NMor e preci sely, the question was, "Have you ever had to breathe any
ki nds of dusts, funes, or vapors, or been exposed to organic sol vents
or pesticides at work?"
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occupati onal exposure or to report an exposure of very |long
duration. G ven wonen's nore sporadic history of |abor force
attachnment, not surprisingly, work-related hazards are far |ess
common anong wonen, with little evidence of any significant
raci al disparity.

Respondents in both surveys gave self-reports of their
hei ghts and weights. Obesity is a well-established risk
associated wth both heart disease and adult onset of diabetes.
Tabl es 10 and 11 confirmthat African Anericans are nore |likely
to suffer from being overweight, a problemparticularly acute
anong bl ack wonen. In both surveys, roughly 42 percent of black
wonen are in the top quartile of body nmass index for the entire

sanple, alnost twice the rate observed anong white wonen.

EMPI Rl CAL MODELS OF SELF- REPORTED HEALTH OUTCOMVES

In this section, a series of sequential enpirical nodels
explores the relationship between a househol d's econom c
resources and health. This section liberally uses material in
Smth and Kington (1996). Qur central interest in this
exploration lies in understanding the reasons underlying the
strong correl ati on between inconme and health. W begin with an
enpirical specification that mmcs the current standard in the
literature. Then, we assess whether this standard can w thstand
a very aggressive set of tests about the direction of the causa

rel ati onshi p between soci oeconom ¢ status and incone. Al nodels
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are estimated with the recent HRS and AHEAD data. \Wile a nunber
of salient health nmeasures are available in these surveys, only a
respondent's self-assessed health status is used as an out cone.
Since sel f-assessed health is a ranked categorical response,
ordered probit nodels are used in estimation. The underlying
score is estimated as a linear function of the co-variates and a
set of cut points. The probability of observing health status

can be expressed as

Pr(health=i) = Pr(ki.1 < pX + u; < ki) (8)

The nodel estinmates the paraneter vector B along with the four
cut points (ki).
To establish a baseline, the first and second col ums of

Tables 12 (for HRS) and 13 (for AHEAD) contain a nodel that
i ncorporates race, ethnic, and gender denographic controls only.

In both sanpl es, blacks and Hi spanics report consistently | ower
heal t h outcones than whites do. Wnen rank higher than nen in
their self-assessed health in the HRS age range, but there are no
statistically significant gender differences anong ol der
Anmericans in AHEAD. Bl acks and Hi spanics each trail whites by
half a standard normal deviation in HRS and a slightly smaller
anount in AHEAD. The advantage wonen hold over nmen is
considerably smaller in either survey.

The second and third colums of Tables 12 and 13 extend
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this nodel by adding a standard |ist of denographic and econom c
co-variates; current marital status, education, household incone
and wealth, birth cohort (or, equivalently, age), and | ocation
(in AHEAD). In both surveys, nore recent birth cohorts exhibit
hi gher self-reported health. Gven the cross-sectional nature of
t he survey, one cannot distinguish between a life-cycle and a
cohort interpretation of this relation. Younger respondents nay
be healthier sinply because they are younger and at an earlier
stage in the aging process. Alternatively, as for many other
forms of human capital, health stocks nmay be inproving for each
new generation. At this stage of the analysis, variation in
current marital status does not significantly influence current
health outcones.'® dder residents of standard netropolitan
statistical areas and the South have sonewhat |ower health status
t han those who |ive el sewhere.

Three di nensi ons of econom c resources are incorporated
into the baseline nodels in Tables 12 and 13: schooling, total
househol d i ncone, and househol d net worth.?® Education is
commonly thought to affect health status through a nunber of
channels. First, schooling is an excellent nmeasure of stable
| ong-term econom c status. |In addition, nore educated

respondents may have acqui red nore know edge about personal

“Somewhat puzzlingly, wi dows are healthier than those with other
magoi tal status in the AHEAD sanpl e.

Net worth is well known to contain a significant amount of
measurement error. Therefore, these data were trimed by elimnating
observations with the highest and | owest 1 percent net worth val ues.
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behavi ors that enhance health or the tinely use of preventive
health care to stop snmall negative health shocks from becom ng
bi g ones. Because the schooling occurred before current health,
many have argued that it is |ess subject to the confoundi ng
effects of reverse causation than other neasures of soci oeconom c
status. Wiile this argunent at a mninumis overstated, whatever
its substantive interpretation, schooling remains an extrenely
powerful correlate of current health status.? |f years of
schooling are translated into the additional dollars of household
i nconme received, education's effect on health is greater than
what can be attributed to this extra incone only. The
inplication is that the beneficial inpact of education does not
flow only fromthe additional econom c resources schooling buys.
Education nmust in part nediate through information and
behavi oral adjustnents that pronote better health.

While its inpact is not as quantitatively large as the
effect of a person's own education, spousal schooling also raises
sel f-perceived health status. |In this formulation, spousa
education should have effects on famly incone that are
symmetrical to the effects of a person's own schooli ng.

Therefore, the smaller inpact of spousal education inplies that
sone of the beneficial behavioral adjustnents associated wth

schooling are person specific and do not flow over to other

21Throughout this paper, education is specified as a set of dummy
variables indicating |less than a high school degree, a high school
degree with no or sone college, and a coll ege degree.
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famly nmenbers. In addition to the resource- and information-
based interpretations assigned to the effect of a person's own
educati on, spousal schooling may in part capture positive
assortative mating in marriage markets as people in better health
marry each ot her
Both total household income and wealth are associated with

hi gher health status. |In the HRS sanple, a dollar of wealth has
about one-tenth the effect of a dollar of household incone.
Since incone is a flow and wealth a stock, the relative magnitude
of these estimated effects are consistent wwth a 10 percent rea
interest rate. Wile thisis alittle high, there are no strong
reasons to suggest that when incone and wealth are appropriately
di nensi oned, they have differential effects on individual health.
In contrast, wealth has a quantitatively larger effect than
househol d i ncone does on health status in the ol der AHEAD sanpl e.
Whereas the influence of wealth is simlar in the tw sanpl es,
the estimated effect of incone is nuch smaller in AHEAD, which is
about one-third to one-fourth of the HRS estimate. This may
reflect shorter |life spans of ol der Anmericans and hi gher di scount
rates for them

Col l ectively, these sinple economc controls account for a
significant part, but certainly not all, of the racial and ethnic
disparities in self-reported health status. |If we contrast the
first two and the second two colums of Table 12, we find that

the estimated racial disparity is reduced by 40 percent by these
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st andard denographi ¢ and econom c co-variates. Soci oecononic
status, as proxied by these variables, accounts for a
considerably | arger proportion of ethnic health disparities in
the HRS sanple. Wiile the unadjusted racial and ethnic
di fferences are about the sanme in the first two colums of
Table 12, the estimated Hi spanic disparity is alnost half as
large as the racial coefficient in the third and fourth col um. ??
This mimcs the result in other applications, such as wages,
wher e observabl e characteristics such as education expl ain
substantially nore of the Hispanic racial deficit (Smth, 1994).
These standard denographi c and econom ¢ vari abl es explain
slightly nore (60% of the racial and ethnic disparities in the
AHEAD age group

Wil e nodeling risk behaviors is problematic froma mcro-
behavi oral perspective, they are included in the nodel summarized
inthe fifth and sixth colums of Tables 12 and 13 to provide
conparability with nmuch of the existing health literature. Not
surprisingly, health risk factors are powerful co-variates that
have statistically significant and well-ordered associations with
sel f-assessed health outconmes. Former snoking (in AHEAD),
current smoking, and the intensity of snoking | ower self-reported
health while all levels of noderate drinking are positively

correlated wwth health status. Consistent with a grow ng nunber

22 . .

Since nale and fenml e education |evels are about the sane and nen
and wonen nostly share sinilar economc resources, it is not
surprising that the sex coefficient is not altered much by the
i nclusion of these sinple econom ¢ and denographi ¢ vari abl es.



51

of findings in the literature, the "optimal" nunber of drinks in
the HRS sanple range is one or two a day, but rise to three or
four a day in AHEAD. |In these results, we cannot distinguish
bet ween those respondents who do not drink at all and those who
drink a great deal. Hi gher reginens of Iight and heavy physica
exercise in HRS are correlated with better current health status
in a remarkably well -ordered way. Even though these are self-
reported epi sodes and durations, this analysis provides
statistically significant evidence that exposure to work-rel ated
health risks as well as the duration of that exposure is
associated wwth | ower self-reported health. Finally, obesity is
a negative marker of poor health in both sanples.

Wiile these HRS risk factors are statistically inportant,
their collective inpact on racial and ethnic health disparities
is relatively nodest. |Indeed, Hi spanic health deficits in the
nodel with risk factors are alnost identical to those estimated
wi thout risk behaviors. The racial health disparity is smaller,
but only one-sixth of the deficit was elimnated by these risk
factors. The domnant risk factor in lowering the racial deficit
was the body mass index, which by itself accounted for half the
observed reduction in the racial health disparity. The
collective influence of the AHEAD risk factors is sonewhat
| arger, reducing the unexplained racial disparity by a third and
the Hi spanic deficit by less than one-fifth. One nechani sm

t hrough which these risk factors may operate i s soci oeconom c
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status. However, these risk behaviors are | argely independent of
soci oeconom ¢ status. Even in the nodel with risk factors
i ncluded, the estimated effects of socioeconom c status are
approximately as large as they were without risk factors in the
nodel .

We al so estimated one nodel for married househol ds that
adds a set of variables nmeasuring the identical set of risk
factors for the spouse. For nost of the HRS risk
factors--drinking, exercise whether light or vigorous, or the
body mass index--we are unable to detect any indirect effect of
t he spouse's behavior on the respondent's health. The two
possi bl e exceptions involve years of exposure to an occupati ona
hazard and snoking. There appears to be a statistically
significant effect of spousal occupational exposure, although the
mechani sm by which this has an inpact on the respondent's health
is unclear. W do estimate a negative effect of spousal snoking
that is 70 percent as large as the direct effect. This estimate
has little precision, however, so we are unable to reject the
hypot hesi s that secondhand snoking has no effect on health. The
parall el AHEAD results are nuch easier to sunmarize. There is no
evi dence that any of the spousal risk factors have any
association with the respondent's self-assessed health status.

The last 2 colums of Tables 12 and 13 test for
nonlinearity in income and wealth effects on probability scores

by including linearly splined terciles of total household incone
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and wealth. In both sanples and for both incone and wealth,
there is strong evidence of nonlinearity. Income and wealth
affect self-perceived health status throughout the entire range
of the inconme and wealth distributions. Consequently, one cannot
interpret, as is often done, the beneficial effects of inconme or
wealth as differentiating poverty level famlies fromthose who
are above the poverty line. However, the size of incone and
weal th effects on health status do decay as one noves up the
incone and wealth distribution. For exanple, in the HRS sanple,
the estimated effect in the | owest incone tercile is 16 tines

| arger than the effect in the highest tercile, and the effect of
the |l owest wealth tercile is 53 tinmes larger than the effect in
the highest tercile. |In the AHEAD sanple, the |owest tercile's
i ncone and weal th coefficients exceed the highest tercile
estimates by approximately 25 to 1.

Including only linear terns in incone and weal th turns out
to be a serious msspecification of the relationship between
econom ¢ resources and health status. |In particular, it results
in a quantitatively |arge overstatenent of the unexplained racia
and ethnic health disparities. To illustrate, the racial
coefficient in the HRS sanple is reduced by a quarter and the
ethnic coefficient by one-half when nonlinearities are permtted.

Even nore dramatic results are obtained in the AHEAD sanpl e,

where there are now no statistically significant racial or ethnic
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di sparities remaining.?

Measur enent of Househol d Resources

In health outcones and health services research, total
househol d i ncone is the conventional enpirical proxy for
aggregate economc resources. It is often the only option
avai l abl e as health surveys typically expend little survey tine
attenpting to neasure household resources. |If we place a high
priority on understandi ng why soci oeconom ¢ status has such a
quantitatively strong association with a variety of health
out cones, reliance on such a sinple sunmary statistic as total

househol d inconme is surely a mstake. One reason is that

“There are a number of sinple stratifications of these basic nodels
by marital status, sex, and race or ethnicity that are illum nating.
Both the unadjusted and the adjusted racial and ethnic disparities in
this fully interacted nodel are snmaller anbng HRS narried coupl es than
among HRS nonmarried individuals. However, this ranking is reversed
in the AHEAD sanple. While there are sonme exceptions, the genera
pattern of results that have been just described for the conbined
sanpl e carries over to both the married and the nonmarried sanpl es
separately.

In large part, the conclusions sumrari zed thus far carry over
with surprisingly few exceptions to race-ethnic and sex-specific
nodels. In particular, the effects of our socioecononic status
vari abl es--educati on, household incone, and net worth--are quite
simlar for nen and wonen in HRS, but the household incone effect may
be snaller for wonen in AHEAD. 1In the separate estimtes for nmen and
worren, racial and particularly ethnic deficits are | arger anbng wonen
in HRS whereas there appears to be little gender difference in AHEAD

While the HRS racial health disparity is two-thirds as | arge anong
men conpared with wonen, the truly dranmatic difference takes place
anong Hi spanics. Wereas there exists a large health disparity
bet ween Hi spani ¢ and white wonen, there exists no statistically
significant HRS difference between Hi spanic and white nen. Anpong the
risk factors, obesity appears to be a nore salient risk factor for
wonen. The final conparisons are separate runs by race and ethnicity.

The maj or persistent pattern in the two sanples is that the
beneficial effects of spousal characteristics such as education appear
to be confined to the white sanpl e.
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househol d incone is built up from conceptual Iy uni que
subconponents, many of which influence health or are affected by
health in distinct ways. For openers, there may be nmultiple
income recipients in a household. Wile standard econom c theory
bl ends all inconme into an indistinguishable honbgeneous anal gam
nore recent theoretical nodels argue that the way in which
househol d resources are spent nmay be affected by who controls
resources. These nodels suggest that at a minimum it is
essential to distinguish the effect of a person's own incone on
his or her own health fromthat of the income of other famly
menbers. Secondly, the recei pt of sone inconme sources may be
consequences rather than determ nants of poor health. For
exanpl e, respondents in the HRS sanple who are recipients of
ei ther pension or Social Security incone are nostly retired.
Since early retirees may well have retired because of their poor
health, the causality for this conponent of incone nore plausibly
runs from poor health to incone. Simlarly, recipients of
wel fare incone are generally in poorer health, and their poor
health condition |l eads to the receipt of this incone.

To test these specul ations, Table 14 sumari zes the
estimated effects of different types of household incone on self-

assessed health outcones.?* Coefficients of the other co-

*The nodel s partially sunmarized in Table 14 contained the same |i st
of co-variates as those presented in Tables 12 and 13. To highlight
the main points, only the coefficients on the inconme and weal th
vari ables (and the race, ethnic and gender indicators) are listed in
this table.
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variates, not listed in Table 14, were not significantly altered
by the experiments perfornmed in this table. HRS household incone
is separated into six distinct conceptual conponents. For each

S retirenent-

spouse, these conponents are market earnings, 2
related i ncone (pensions, Social Security, and annuities), and
wel fare-rel ated i ncone (Suppl enental Security I|ncone,
unenpl oynment or workers' conpensation, and welfare). The seventh
conponent --defined only at the household | evel--consists of
interest and dividends, rent, trusts or royalties, and incone
from busi nesses and partnerships. In the AHEAD sanple, a
slightly different classification is used. For each spouse,
earnings remains a distinct category. Because of its fundanental
inportance within this age range, Social Security and other
retirement inconme (private pensions and annuities) are placed in
separate categories. Finally, welfare and asset incone are
defined at the household | evel.

The enpirical estimates listed in the first two col unms of
Tabl e 14 strongly support our earlier conjectures. Wile
earni ngs of either spouse are positively correlated with better
health in both sanples, additional welfare incone is actually
strongly associated with | ower self-assessed health status. Per
dollar of incone received, the negative effect of welfare incone
actually exceeds the positive effect of earnings. The nost

intriguing results occur with retirenent inconme, which has a

25 .
Current nmarket earnings are the sum of wages and sal ary, bonuses,
overtime, tips, conmissions, and self-enploynent inconme fromall jobs.
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negati ve association with health status in the HRS but a strongly
positive one in AHEAD. W interpret the negative coefficient in
HRS as capturing a causal nmechanismfrom poor health to early
retirement. However, virtually all AHEAD respondents are past
the normal retirenent age so that this possible reverse causation
is largely inoperative.

Qur argunents are taken a step further in the third and
fourth colums of Table 14, which add a set of variables
i ndi cating zero recei pt of each incone source. This
speci fication suggests that the effect of each incone type is not
continuous at zero and that nonreceipt of inconme is particularly
i nformati ve about why health and soci oeconom ¢ status may be
correlated. In both sanples, for exanple, the absence of any
earnings is a signal of health problens that constrain a
respondent’'s ability to work. Once again, the nore plausible
causality runs from poor health to nonwork to non-incone.
Controlling for positive earnings reduces the positive effect of
a person's own earnings on current health status by a third.
More dramatically, the entire positive effect of a person's own
earni ngs on self-assessed health in the AHEAD sanple is due to
this reverse correlation. Simlarly, the presence of either HRS
or AHEAD wel fare incone is associated with |lower current health
status, a causation nore readily interpreted fromhealth to
i ncone.

A nore conplex set of results are obtained for the
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retirement variables, the effect of which varies in a systematic
way across the two sanples. These differences reflect the quite
di stinct character of retirenment in the two sanples. Wile
virtually all AHEAD respondents have retired, retirenment in HRS
generally inplies early retirenent. For exanple, having no
retirement inconme in HRS is positively correlated wth current
heal th, but once there is retirenent inconme, additional
retirement inconme is associated wth better health status. This
conbi nati on supports our interpretation that early retirenent is
in part a consequence of poor health. Rather than capturing any
effect of socioeconom c status on health, the receipt of
retirement inconme in this age group is a marker of health

probl ens of respondents. However, given that a househol d has
sonme such incone, wealthier households, through either higher
accunul ati ons of Social Security or private pensions, have better
sel f-assessed current health status. 1In contrast, the positive
effects of the retirenent variables are largely unaffected by the
i nclusion of the zero-inconme controls.

The final step in the deconposition of incone involves
separating earnings into its wage and | abor supply conponents.
The |l evel of work effort is especially vulnerable to reverse
causal ity problens since poor health nmay be an inportant
[imtation on the ability to work for long periods of tinme. 1In
Tabl e 15, the specifications of the HRS section of Table 14 are

repeated with weekly wages substituted for annual earnings.
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Because this problemis relevant only for sanples in which market
work is relatively common, these equations are estimted only
with the HRS sanple. Wen the presence of zero for each incone
conponent is not controlled for (the first two columms of the
tabl e), respondent weekly wages remain positively correlated with
sel f-assessed health status. However, evaluated at a work effort
of 50 weeks, the weekly wage coefficient is about half as |arge
as that on annual earnings. Most inportant, when we control for
zero weekly wages in the second columm, the weekly wage effect is
not significantly different than zero.

In this section, we have denonstrated that conventi onal
estimates of the effects of household inconme on current health
nost |ikely seriously overstate the direct effect of househol d
resources on health outcones, particularly in working
popul ations. Different sources of household incone clearly have
quite distinct associations with health. Variation in many of
t hese inconme conponents reflects the influence of health on
i nconme rather than the influence of socioeconom c status on
health. The size of this bias stemm ng fromreverse causation
may not be trivial. For exanple, after the receipt and size of
t he conponents of household incone are controlled for, the
estimated effect in HRS of a person's own earnings on current
health status is half as large as the estinmated effect of total
househol d i ncone on his or her own health. Moreover, even this

estimated effect of a person's own earnings conpletely disappears
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when the nore appropriate weekly wage neasure i s used.

Changes in Health Qutcones

The real analytical power of HRS and AHEAD will be realized
only when many subsequent waves are available. Wth nultiple
heal th and econom c neasurenents, researchers will be better able
to control for unobservable factors that jointly influence both
out cones. However, a tentative step in that direction can be
achi eved even with the baseline surveys. 1In both HRS and AHEAD
respondents were asked not only their current health status but
al so whether it had inproved over the |ast year. By conbining
these two questions, we can approxinmate the |ast and current
period's self-assessed health status. |In Table 16, ordered
probit nodels are sunmarized where the outcones range froma
great inprovenent in health over the last year to a great
deterioration.?® 1In addition to variables measuring previous
year's health status, the other co-variates parallel those
included in the cross-sectional nodels wth total househol d
incone and total household wealth as our nmeasure of econom c
resources.?’ Tables 17 contains change nodels with a
deconposition of household income simlar to what was presented

in Tables 14 and 15.

*There are five possi bl e categories in HRS (inproved a great deal,
i mproved sonmewhat, stayed the sanme, deteriorated sonewhat,
deteriorated a great deal), but only three categories in AHEAD
(i nproved, stayed the same, deteriorated).

“\W are unable to find any evidence of nonlinearity in the effects
of wealth or inconme in the change in health specification
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One advantage of this specification is that the anal ytical
spotlight focuses exclusively on changes in health, conditiona
on the stock of health in the last period. The stock of health
at any point is determned by the entire history of past health
behavi ors (drinking, exercise, snoking) as well as the conplete
lifetime history of purchased nedical services. No data set,

i ncluding those used in this study, can neet that denmandi ng
information requirenment. For exanple, excessive drinking in the
past may have led to a deterioration in an individual's health.
This health deterioration may in turn have produced a conplete
cessation of drinking, perhaps under doctor's orders. |In this
case, an analysis of current health as a function of current
drinking woul d produce quite biased estinmates of the health
effects of drinking. The change fornulation with the past stock
of health as a co-variate offers a partial solution to this
probl em si nce the past health stock serves as a summary statistic
for all past health behaviors and purchased nedi cal inputs.

The enpirical estimates summari zed in Table 16 generally
support our interpretation of the change nodel. All current-
period risk factors--snoking, drinking, and exercise--have their
predi cted i npact on changes in health. As expected, their
quantitative inpact on changes in health is smaller than their
accunul ated effect on the current health stock. For exanple, the
better health associated with noderate drinking nmaxi mzes at one

or two drinks a day. But now very heavy drinking is associ ated
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w th worse outcones for inprovenents in health than not drinking
at all. This seens a nore reasonable result than that observed
in the static cross-sectional analysis, suggesting that the
previous period's health may well control for sonme of the biases
obtai ned from not observing past val ues of behavioral or input
variables. In a simlar vein, those who are currently divorced
or separated in HRS have | ess health inprovenent than those
respondents currently married.

Qur principal interest in these change nodel s concerns the
econom c resource variables, especially total household incone.
In the nodel s contained in Table 16, total household incone has a
statistically significant positive association with health
i nprovenents. However, the strength of this relationship signals
sonme reasons for concern. In addition to the influence of
per manent incone, incone shocks may | ead to health changes for
two reasons. First, transitory income may affect the ability to
purchase health care and | ower health. Second, inconme shocks may
revi se expectations of permanent incone as people see their
future ot as better than they did in the past. As with other
commodities, this upward revision in wealth may lead to the
purchase of additional nedical services. For a nunber of
reasons, this is not a very reasonable scenario. First, in the
age groups we are analyzing, inconme shocks are relatively
uni nportant since lifetime econom c prospects have been largely

determ ned. Second, as enphasized earlier, revisions in the
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health stock are by no neans instantaneous, and current
investnments may take years to alter the stock. Wile incone
shocks are dimnishing in inportance in this age range, health
shocks are becom ng increasingly comon. In contrast to our
skepticismon the inconme side, health shocks may have rel atively
| arge and quick effects on incone prospects. The estimates
contained in Table 17 generally confirmthe cross-sectional
estimates. Estimates of the effects of earnings on changes in
health status virtually di sappear in both sanples when we
elimnate | abor supply effects. Wl fare incone also |argely
mrrors reverse causality fromhealth to incone.

When no co-variates are included in these nodels (the first
two and the fifth and sixth colum of Table 16), there are
statistically significant racial and ethnic disparities in health
trajectories in both sanples. Hi spanics and bl acks are nore
i kely than nonbl acks to experience health declines in either age
group. These disparities in health trajectories are remarkably
simlar in size for blacks and H spanics within and across the
two sanples. However, after co-variates are controlled for
there are no significant racial or ethnic effects in the
differenced fornmulation. Gven the large racial and ethnic
health disparities that exist anong these m ddl e-aged or ol der
respondents, there is no further racial and ethnic divergence

anong "simlar" people as they age.
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Long- Run Measures of Econonm ¢ Resources

The results thus far denonstrate that regressing current
health status on current econom c resources hopel essly confuses
cause and effect for working-age sanples. The short-run reverse
causality fromhealth to soci oeconomc status is sinply too
strong. A nore prom sing avenue to pursue is to nodel short-run
heal th dynam cs as a function of |ong-term household econom c
status that predates current health transitions. Fortunately, we
are able to do this in the part of the HRS sanple that is |inked
to Social Security records. These records contain the conplete
history of a respondent's Social Security earnings.?® Two
proxies for Social Security wealth are used in this research.
The first neasures the sum of the household' s Social Security
earnings up to age 50, the starting age of the HRS sanple. The
second construct suns household Social Security earnings up to
age 40. The advantage of the second neasure is that it predates
HRS heal t h neasurenent by at |east 10 years, effectively
elimnating short-run reverse causality fromhealth to econom c
st at us.

The enpirical estimtes summarized in Table 18 do suggest
that long-termwealth as nmeasured by Social Security earnings

affect health trajectories of mature nmen and wonen. This effect

*The use of these data creates a nunber of issues. Fi rst, in only
two-thirds of all households did the respondent and spouse agree to
the Social Security linkage. Al estimates in this section are
confined to this subsanple. Second, Social Security earnings are
capped at the limt.
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is present whether we sum past earnings to age 50 or age 40.
Wi | e both spouses' Social Security have positive effects, the

i npact of own Social Security is larger. Wile these estimtes
are |l ess subject to short-run reverse causality problens, they
are not imune fromlong-run problens. If individuals work and
earn less as a result of poorer health in the past, causation may

still flow fromhealth to econoni c st at us.

CONCLUSI ONS

This paper has critically explored the rol e that
soci oeconom ¢ status plays in explaining racial and ethnic
di fferences in health outcones of Anmericans during their mddle
and old age. Although our results are consistent with other
research suggesting an inportant role for soci oeconom c status as
a factor accounting for racial and ethnic differences, our
results indicate that the relationship anong race and ethnicity,
soci oeconom ¢ status, and health is far nore conpl ex than many
current anal yses recogni ze. W focus attention on the conplexity
i nvolved in accounting for econom c status as an underlying
factor in health status. First, there are two inportant
di mensi ons of econom c status—+ncone and weal th—each with
di stinct conceptual and enpirical associations with health.
Second, the association of sone common neasures of soci oeconom c
status with health status is highly non-linear. For exanple, the

associ ation of both income and wealth with self-reported genera



66

health status is strongest anong the poorest households and is
relatively weak anong the nost affluent nenbers of our society.
Both of these issues nay affect how we account for racial and
ethnic differences in health in later life. Finally, there is
conpel ling evidence that the feedbacks fromhealth to current
soci oecononmi c status are quantitatively strong and shoul d not be
ignored in enpirical investigations. |In particular, the entire
associ ati on between current household i nconme and heal th anong
households with a nenber in his or her fifties appears to reflect
causation fromhealth to income rather than fromincone to
health. As new | ongitudinal data sets with nore detail ed and
varied neasures of econom c status and heal status becone
avai l abl e, future research should progress toward a nore conplete
under st andi ng of the pathways |inking race and ethnicity,

soci oeconom ¢ status, and health across the |ifespan.
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Soci oecononic Status and Health in Late Life:

Sel ect ed St udi es

of Total Mdrtality and Life Expectancy
Aut hor/ Year Dat a Set Qut cone/ Expl anat ory Raci al
Statisti cal Vari abl es Di fferences
Met hod Expl ai ned

Guralnik et al. PHSE Total life Age, educati on, nost
(1993) 1986- 1988; expect ancy; gender

N = 4057 mul ti-state

55% bl ack; life tables

age > 65 yrs stratified

at baseline
Menchi k (1993) NLSVM Tot al Age, marital 75%

1966- 1983; nortality; st at us,

N = ~4000" | ogi stic parent ed., net

mal e; nean regression worth (1966),

age 51 yrs. # yrs. in

at basel i ne poverty region,

urban, health
status (1966)

Keil et al. CHS Tot al Age, high/low 100%
(1992) 1960- 1988; nortality; SES (education

N = 1088 age- adj usted and occupati on)

40% bl ack; deat hs/ 1000

age 35-74 yrs. person-years

at baseline stratified
Rogers (1992) Mer ged Tot al Age, gender, 100%

NH S nortality marital status,

1986; 1986; famly size,

N = 37,917 | ogistic famly incone

and regression (5 categories)

NMFS

1986;

N = 18, 733

~11% bl ack;

age > 25 yrs.
Sorlie et al. NLVS Tot al Age, sex, > age 65,
(1992) 1978- 1985; nortality; | abor force 100%

N = > 550, 000 Cox partici pation,

10% bl ack; proportional famly incone

age > 25 yrs. hazards by

at basel ine age, gender
Berman et al. RHS Tot al Age, educati on, 60- 80%
(1991) 1969- 1976; nortality; marital status,
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N = 1384 sever al personal inc.
50% bl ack; alternative (1977), social
age 58-63; hazard security benefits,
at baseline nodel s benefits, SSI,
dep. children
Zick and Smth PSI D Tot al Age, educati on, No race
(1991) 1968- 1984; nortality; sex, enployed, di fference
~7-8% bl ack; | ogistic marital status, in multi-
mean age ~50 regression poverty vari ate
yrs. (anong anal ysi s
person years) (race not
focus of
st udy)
Oten et al. NHANES | Tot al Age, sex, 69% (i ncone
(1990) 1971- 1984; nortality; fam |y incone, and risk
N = 8806 Cox risk factors: factors)
14% bl ack; proportional snoking,
age 25-77 at hazard al cohol , BP,
basel i ne DM chol .
BM
Kapl an et al. HPL' s Al aneda Tot al Age, sex, house- No racia
(1987) County Study nortality; hol d size di fference
[al so Haan and 1965- 1982; Cox adj usted total adj usted or
Kapl an (1985)] N = 41740 proportional income unadj ust ed
age 60-94 yrs. hazard

at baseline

0 unable to determ ne percentage by race in sanple

PHSE - Pi ednont Health Survey of Elderly

NLSMM - National Longitudi nal Survey of Mature Men
CHS - Charl eston Heart Study

NHI S - National Health Interview Survey

NVFS - National Mrtality Foll owback Survey

NLMS - National Longitudinal Mrtality Study

RHS - Retirenent History Survey

PSI D - Panel Study of Incone Dynam cs

NHANESI - National Health and Nutrition Exam nation Survey |
HPL - Human Popul ati on Laboratory

SES i s soci oecononi c status



TABLE 2 Race,

Soci oecononi ¢ St at us,
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and Health in Late Life:

Sel ected Cross-

Sectional Studies of General Health and Functional Status
Aut hor/ Year Dat a Set Qut come/ Expl anat ory Raci a
Statistical Vari abl es Di fferences
Met hod Expl ai ned
Mut chl er and S| PP Sel f-reported Age, sex, 100% f or
Burr (1991) 1984; gener al educati on, nobility
N = 9803 heal t h, i ncome (for i ndex, ADLISs,
9% bl ack; nmobi lity couple if bed days;
age > 55 yrs. i ndex; ADLIs, married), net | ess for
bed days; worth, region genera
logitic and heal th
Tobi t
regressions
House et al. ACL ACL: chronic Age, sex, ACL: 100% f or
(1990) 1986; nedi cal nmarital functiona
N = 3617 condi tions; st at us, status index;
age > 25 yrs.EI functi onal educati on, | ess for
(over sanpl ed status i ndex; i ncone nmedi cal
bl acks, > 60 sel f-rated condi ti ons;
yrs.) heal t h no unadj ust ed
NHI S l[imtations difference in
1985; NH S: chronic limtations
N = 55690 condi tions, NHI S:
age > 25 yrs.! linitations reported
on maj or Usimilarl
activities results
scal e; (regressions
ordi nary not
| east squares pr esent ed)
regr essi ons
Ferraro CPS Self-reported Age, sex, Bl acks worse
(1987) subsanpl e of gener al educati on, health after
SLI AD heal t h; and chroni c control s
1973; physi cal condi ti ons,
N = 3183 disability serious
10% bl ack; i ndex; illness
age > 65 yrs. as
(1 ow and regressions
nm ddl e i ncome
onl y)
Sat ari ano Sur vey Self-reported Age, sex, 100% wi th
(1986) Al aneda gener al occupati on, i nconme
County, CA heal t h i ndex; educati on, adj ust ment
1979- 1980; ANOVA fam ly incone
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Aut hor/ Year Dat a Set Qut cone/ Expl anat ory Raci al
Statistical Vari abl es Di fferences
Met hod Expl ai ned
N = 906
35% bl acks;
age > 20 yrs.
(27% > 60
yrs.)
Dowd and Sur vey Self-reported Age, sex, Bl acks,
Bengt son LA County, CA general occupat i onal Mexi can
(1978) 1974; heal t h; prestige Americans in
N = 1269 Mul tiple (Duncan), wor se health
age > 45 O assifica- famly incone after
yrs.; tion Analysis controls
32% bl ack,
35% Mexi can
Amer i can

0 unable to determine percentage by race in sanple

HPL -

SIPP - Survey of

Human Popul ation Laboratory
I ncome and Program Partici pation

ACL - Americans Changing Lives Survey

NH S -

Nat i onal
CPS - Current

Heal th I nterview Survey

Popul ati on Survey
SLIAD - Survey of Low I ncome Aged and Di sabl ed
SES i s soci oecononi ¢ status
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TABLE 3 Distribution of Population by Self-Assessed Health Status

Sel f - Assessed
Heal t h St at us

Wite
(%

Bl ack
(9

Wite Bl ack
(9 (9

Excel | ent

Good
Fair

Excel | ent
good

HRS (Ages 51-61)

23.3
27.9
28.8
12.3
7.7

AHEAD ( Ages

11.
22.
32.
21.
12.

U1 O O O

13.5
20. 8
30.6
22.5
12.6

70 and Over)

7.6
14.0
28.0
30.0
20. 4

25.1 9.8 Very good

29.5 22. 4
25.8 33.1
14. 3 22.7 Poor
6.7 12.0

11.54.8 Very

24. 4 18.1 Cood
30.1 27.6 Fair
22.5 29.7 Poor
11.5 19.7

SOURCE: Health and Retirenment Survey (HRS) data for
Assets and Health Dynamics of the Odest Od (AHEAD) for

1993 and data from
1994.
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TABLE 4 Preval ence of Medical Conditions by Race and Sex, HRS Sanpl e (Ages
51-61)

Men Wonen

Medi cal Condition White (% Bl ack (%9 White (%9 Black (%
Hi gh bl ood pressure 39.1 53.3 30.7 55.6
Di abet es 10.0 17.2 7.5 17.9
Cancer 3.8 3.4 7.8 5.4
Di seases of the |ung 8.8 4.5 8.2 7.7
Heart condition 16.9 15.2 9.8 12.8
Heart attack in last 5 years 9.3 8.5 2.5 4.8
Heart surgery 4.8 2.6 0.9 1.3
Stroke 3.1 6.7 1.9 3.2
Enoti onal or psychiatric

pr obl ens 7.4 6.5 13.1 12.5
Arthritis, rheumatism

in |ast year 33.2 33.5 40.7 45. 8
Ast hma 5.2 6.7 6.7 7.7
Back probl ens 34.2 30.5 35.8 33.6
Ki dney, bl adder 8.2 12.2 11. 4 13.1
St omach ul cers 8.9 11. 6 8.5 11.8
Hi gh chol esterol 23.1 15.2 24.7 23.0
Eyegl asses 92.8 73.8 93.9 88.8

SOURCE: Health and Retirenment Survey (HRS) data for 1993.
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TABLE 5 Preval ence of Medical Conditions by Race and Sex, AHEAD Sanpl e (Ages
70 and Over)

Men Wonen

Medi cal Condition White (9 Bl ack (%9 White (%9 Black (%
Hi gh bl ood pressure 42.2 59.7 50. 8 67.2
Di abet es 12.8 21.0 10.0 22.9
Cancer 16. 4 14. 8 13.3 7.0
Di seases of the |ung 14. 3 10. 8 10.5 4.4
Heart condition 37.2 25.5 28.1 26.1
Heart attack in last 5 years 9.2 4.5 5.2 7.4
Stroke 9.3 13.9 7.3 8.8
Enoti onal or psychiatric

pr obl ens 8.4 8.8 12. 4 12.2
Arthritis, rheumatism

in |last year 17.3 30.6 25.5 40.9
Br oken hip 3.2 5.4 6.0 4.0
Cat aract surgery 23.3 20. 4 29.0 26. 4
O'ten bothered by pain 27.4 31.2 35.1 36.3
Pai n keeps person from

activities 53.0 58.5 59.9 59.7

SOURCE: Health and Retirenment Survey (HRS) data for 1993.
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TABLE 6 Medi an Househol d | ncone by Sel f-Reported Health Status

Men' s Medi an Worren' s Medi an
New Worth Net Worth
Sel f - Reported
Heal th Status Wiite (9) Black ($) Wite (%) Bl ack ($)

HRS (Ages 51-61)

Excel | ent 55, 740 42, 150 51, 260 33, 000
Very good 49, 950 38, 788 43, 000 31, 000
Good 41, 500 32,950 36, 700 25, 000
Fair 31, 200 25,530 26, 300 16, 512
Poor 23,900 13, 166 16, 372 9, 106

AHEAD (Ages 70 and Over)

Excel | ent 26, 892 12, 342 21, 888 11,512
Very good 24,977 17, 145 19, 212 10, 134
Good 21, 295 16, 423 15, 850 9, 380
Fair 19, 531 13, 598 13, 252 8, 651
Poor 16, 223 10, 798 10, 117 7, 386

SOURCE: Health and Retirenment Survey (HRS) data for 1993 and data from
Assets and Health Dynamics of the Odest Od (AHEAD) for 1994.
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TABLE 7 Median Net Worth by Self-Reported Health Status

Men Wonen
Sel f - Reported
Heal th Status VWite (9) Bl ack ($) Wiite ($) Black (9)
HRS (Ages 51-61)
Excel | ent 184, 000 72,500 183, 950 69, 075
Very good 156, 000 61, 500 141, 000 53, 750
Good 120, 000 41, 000 100, 300 35, 800
Fai r 86, 000 26, 875 59, 975 12, 750
Poor 37, 250 2,150 25, 000 23
AHEAD (Ages 70 and Over)

Excel | ent 194, 500 29, 000 141, 000 21, 000
Very good 162, 500 50, 000 124, 900 32,600
Good 135, 000 38, 000 100, 000 20, 900
Fai r 97, 500 32,100 65, 000 11, 150
Poor 74, 500 18, 000 33, 892 1, 500

SOURCE: Health and Retirenment Survey (HRS) data for

Assets and Health Dynamics of the Odest Od (AHEAD) for 1994.

1993 and data from
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TABLE 8 Mean Net Worth by Changing Health Status, HRS and AHEAD

Medi an
Last Current Net Worth
Year Year (%)
HRS
Excel | ent Excel | ent 370, 842
Excel | ent Very good 224,083
Very good Excel | ent 316, 274
Very good Very good 269, 267
Very good CGood 200, 645
CGood Very good 266, 434
CGood CGood 199, 555
CGood Fair 160, 338
Fair CGood 189, 008
Fair Fair 136, 656
Fair Poor 51, 281
Poor Fair 165, 525
Poor Poor 93, 658
AHEAD

Excel | ent Excel | ent 285, 213
Excel | ent Very good 216, 551
Very good Excel | ent 157, 703
Very good Very good 226, 881
Very good CGood 148, 890
CGood Very good 188, 836
Good Good 166, 962
CGood Fair 98, 334
Fair CGood 154,512
Fair Fair 108, 880
Fair Poor 85, 360
Poor Fair 92,411
Poor Poor 77, 405

SOURCE: Health and Retirenment Survey (HRS) data for 1993 and data from
Assets and Health Dynamics of the O dest Od (AHEAD) for 1994.
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TABLE 9 Mean and Median HRS Net Worth by Health Status of Spouses

Heal th of Spouse

Heal t h of

Fi nanci al Excel | ent Very Good Good Fair Poor

Respondent (%) (%) (%) (%) (%)
Mean

Excel | ent 220, 250 201, 000 149, 500 90, 000 121, 500

Very good 218, 000 164, 110 128, 800 84, 000 46, 400

Good 175, 070 135, 000 97, 800 83, 075 37, 369

Fai r 146, 000 116, 600 69, 900 63, 200 61, 650

Poor 99, 250 55, 800 40, 550 34, 030 19, 000
Medi an

Excel | ent 330, 000 220, 200 170, 000 192, 000 115, 000

Very good 189, 750 220, 750 168, 500 131, 000 123, 900

Good 201, 000 185, 000 143, 800 127, 000 63, 000

Fai r 319, 000 142, 600 90, 000 66, 500 60, 500

Poor 121, 225 101, 000 115, 000 35, 500 41, 000
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TABLE 10 Ri sk Behaviors and Factors, by Race and Sex, HRS Sanple (Ages 51-61)

Men Worren
Wi te Bl ack Wi te Bl ack

Ri sk Behavi or or Factor (9% (9% (% (%
Snoki ng

Currently snoking 23.1 38.0 25.9 25.6

Formerly snoked 51.3 35.8 27.8 29.7

Never snoked 25.5 26. 2 46. 3 44. 7
(Number of cigarettes per day)

1-10 5.4 17.3 7.8 16.0

11- 20 10.9 16.0 12.1 7.8

21-30 4.3 2.3 3.1 0.7

> 30 6.4 2.2 2.8 0.5
Al cohol (Drinks per Day)

0 31.7 36. 2 43.5 55.7

<1 44,7 40. 4 47.2 37.2

1-2 14. 2 12.7 7.1 5.6

3-4 6.2 6.5 1.9 1.1

5+ 3.0 3.9 0.4 0.5

Li ght Physical Activity

Never 9.3 16. 2 8.7 16.1

Less than once a nonth 6.5 5.3 8.2 9.6

1-3 times a nonth 7.8 7.6 10.1 9.5

1-2 tinmes a week 20. 2 17.5 22.6 20. 4

3 or nore times a week 55.9 53.4 50. 3 44. 2
Heavy Physical Activity

Never 45. 6 57.5 49.1 66.5

Less than once a nonth 19.6 14. 7 20.3 16.0

1-3 tinmes a nonth 8.9 6.4 8.5 5.0

1-2 tinmes a week 10.3 9.3 10. 2 6.0
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Men Worren
3 or nore times a week 15.5 11.8 11.7 6.2
Exposure to Hazardous Materials at Work
Ever exposed to work hazard 50.5 42.0 23.7 21.6
Years of exposure
1-10 6.0 6.9 6.3 4.1
11- 20 6.0 5.9 4.1 4.3
21+ 15. 8 11.3 2.8 3.1
Body Mass | ndex
0-23.7 20.5 23.0 35.6 14.3
23.8-26.5 29.4 26. 4 22.8 20.8
26.6-29.6 28.5 25.0 18.6 22.3
29. 7+ 21.6 25.6 23.0 42. 6
SOURCE: Health and Retirenment Survey (HRS) data for 1993.
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TABLE 11 Ri sk Behaviors and Factors by Race and Sex,

AHEAD Sanpl e (Ages 70

and Over)
Men Wonen
Ri sk Behavi or or Factor Wi te Bl ack Wi te Bl ack
(9 (9 (9 (%
Srmoki ng
Currently snoking 11.2 21.6 9.0 8
Fornmerly snoked 65. 3 53.3 28.9 28.
Never snoked 23. 4 25.1 62.0 63.8
(Nunmber of cigarettes per day)
1-10 3.6 13.3 4. 5.
11-20 3.9 5.5 3. 2.
21 or nore 1.5 1.2 0. 0.
Al cohol (Drinks per Day)
0 42. 3 63. 6 56. 4 78.0
<1 39.6 25.4 35.8 18. 4
1-2 13.9 5.8 6.8 3.2
3-4 3.4 3.4 0.9 0.1
5+ 0.7 .6 0.1 0.3
Body Mass | ndex
1st quartile 17. 4 19.2 30.4 14. 4
2nd quartile 27.0 23.8 24. 6 19.5
3rd quartile 31.3 28.6 20. 4 20. 7
4th quartile 23. 7 25.8 23. 4 41.6

SOURCE: Data from Assets and Health Dynami cs of the O dest

1994.

ad (AHEAD) for
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TABLE 12 O dered Probit Analysis of Self-assessed Health Status, HRS Sanmple (Ages 51-
61)

Co-vari ate Par anet er z Par amet er z Par anet er z Par anet er z

Bl ack -.5278 17. 60 -. 2977 9.49 -. 2402 7.50 -.1763 5.43
Hi spani c -.5037 12. 90 -.1774 4. 11 -.1626 3.94 -.08101. 94
Femal e . 0700 3.67 . 0770 4. 11 . 0489 2.20 . 0527 2.39

Marital Status

Never married . 0739 1.18 . 0140 0.22 . 1577 2. 46
Separ at ed -.0736 1.03 -.1478 2.06 . 0419 0. 57
Di vorced -.0043 0.11 . 0304 0.75 . 1007 2. 41
W dowed . 0375 0.75 . 0483 0. 96 . 1731 3.37
Educati on
I ndi vi dual educati on
12-15 years . 4327 17.50 . 3240 12.92 . 2568 10.04
16 or nore years . 6639 19.01 . 4609 12. 83 .3880 10.72
Advanced degree . 2106 1.45 . 1726 1.18 . 1752 1.19
Spousal educati on
12-15 years . 1332 5.02 . 0828 3.09 . 0378 1. 39
16 or nore years .1738 5.15 . 0983 2.59 .0739 1.93
Advanced degree -.1280 0.78 -.1848 1.11 -.1666 1.00
I ncomre and Weal th
Total incone? . 0034 11. 30 . 0025 8.34
I ncome 1st tercile . 0153 7.46
I ncome 2nd tercile . 0046 3.41
Income 3rd tercile . 0009 2.64
Total weal t h? . 0003 8.83 . 0002 5.80
Wealth 1st tercile . 0059 7.42
Wealth 2nd tercile . 0009 3.07
Wealth 3rd tercile . 0001 2.73

Cohor t

1935- 1937 . 1235 4. 67 . 1217 4.56 . 1300 4.86



1938+ . 2166 . 2128 9. 26 . 2289 9. 87
Ri sk Factors
Smoki ng
Current snoker -. 0903 2.39 -.0770 2.04
Cigarettes snoked per day -.0034 2.31 -. 0027 1.85
Dri nki ng
< one drink per day . 2127 9. 69 . 1920 8.70
1or 2 . 2560 7.26 . 2397 6. 77
3 or 4 . 2015 3.79 . 1874 3.51
5 or nore -. 0580 0.72 -. 0293 0. 36
Li ght Exerci se
3 times per week . 4368 12. 10 . 4098 11. 28
1-2 tines per week . 3845 9.74 . 3443 8. 68
1-3 times per nonth . 3832 8.31 . 3463 7. 49
< once a nonth . 2786 5.84 . 2469 5.22
Vi gor ous Exerci se
3 tinmes per week . 5110 15. 45 . 4926 14. 88
1-2 tines per week . 3864 11.01 . 3603 10. 22
1-3 tines per nonth . 3266 8.72 . 3107 8. 28
< once a nonth L2774 10. 43 . 2610 9.74
Cccupati onal hazard
Ever exposed -. 0805 1.92 -.0721 1.71
Years exposed -. 0046 3.59 -.0049 3.79
Body mass i ndex
BML -. 0077 -0.78 -. 0126 1.27
BML2 -. 0034 2.15 -. 0003 1.59
Cut point 1 -1.5562 . 8239 1.0245 -. 6471
Cut point 2 -0.9116 . 1231 -. 2701 . 1228
Cut point 3 -0.1110 . 7474 . 6567 1.0612
Cut point 4 0. 6922 . 6073 1.5624 1.9708
®Expressed in thousand dollar units.
SOURCE: Health and Retirement Survey (HRS) data for 1993
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TABLE 13 O dered Probit Analysis of Self-Assessed Health Status,
70 and Over)

AHEAD Sanpl e (Ages

Co-vari ate par anet er z par anmet er z par amet er z par anmet er z
Bl ack -. 4005 9.91 -.1633 3.83 -.1169 2.71 -. 0560 1.28
Hi spani c -.4038 6.76 -.1642 2.65 -.1313 2.11 -.03040. 48
Fenal e -.0159 0.64 . 0592 2.20 .0772 2.65 . 0907 3.10
Marital Status
Never married . 1259 1.67 . 1007 1.33 . 2288 2. 96
Separ ated or Divorced . 0524 0.84 . 0665 1. 06 .2078 3.22
W dowed . 1090 3.17 . 1004 2.91 .2137 5.78
Educati on
I ndi vi dual educati on
12-15 years . 3011 10.62 . 2627 9.18 .1975 6. 70
16 or nore years .487610. 83 .4212 9.26 . 3339 7.18
Advanced degree .1081 0. 88 .1225 1.00 . 1310 1.07
Spousal education
12-15 years . 1140 3.07 . 0882 2.37 .0654 1.73
16 or nore years . 1979 3.48 .1406 2.46 . 1347 2.34
Advanced degree -.0268 0.18 .0052 0.03 . 0027 0.18
I ncomre and Weal th
Total incone? . 0008 2.63 . 0009 2.85
I ncome 1st tercile .0126 1. 83
I ncomre 2nd tercile .0023 5.74
Incone 3rd tercile . 0005 1.40
Total weal t h® . 0006 8.32 . 0005 7.05
Wealth 1st tercile .0050 5.12
Wealth 2nd tercile .0005 1.20
Wealth 3rd tercile . 0002 2.40
Cohor t
1919- 1923 . 2053 5.11 . 2001 4. 84 .1402 3.35
1914- 1918 . 0490 1.18 . 0501 1.19 -.0071 0.17
1909- 1913 . 0098 0.23 . 0109 0.25 -.0226 0.52
Living in a Standard Metropolitan
Statistical Area -.0582 1.97 -.0782 2.64 -.0769 2.58

Regi on



Nor t heast
North Centra
Sout h

Ri sk Factors

Smoki ng
Ever snoked
Currently snoke
Nurmber of cigarettes

Dri nki ng
< one drink per day
1 or 2 drinks
3 or 4 drinks
5 or nore drinks

Body mass i ndex

BML

BML?
Cut point 1 -1.2193
Cut point 2 -.4138
Cut point 3 -.3581
Cut point 4 1.1845

-.0613
-. 0080
-.1274

-. 7866
. 0316
. 8678

1.7302

90

1
0.
3

51

52

N

. 0759
. 0062
. 0852

. 1427
. 1285
. 0057

. 3531
. 4475
. 6192
. 3551

. 0873
. 0017

. 361
. 200
. 054
. 931

o

N

12.

a1

= o ©

. 86
.17
.34

.08
.00
.66

82
62
55
50

.68
.09

N

.0594 1. 46
. 0176 0. 48
.0776 2.12
. 1492 5.
. 1191 1
. 0058 1.
.3212 11
. 4167 8
. 5666 5.
. 3152 1.
. 0821 5
. 0016 5.
. 6348

. 4832

. 3445

. 2247

30

.85

71

64

.92

98
41

.34

71

®Expressed in thousand dollar units.

SOURCE: Data from Assets and Heal th Dynam cs of O dest

ad (AHEAD) for

1994.
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TABLE 14 O dered Probit Mddels with Alternative Measures of |ncome?

Co-vari ate Par anet er z Par anet er

HRS Sanpl e (Ages 51-61)

I ndi vi dua
Ear ni ngs . 0018 4.41 . 0012
Retirement incone -. 0036 2.40 . 0100
Wl fare i ncone -.0347 5.21 -. 0220
Earnings = 0 -.0734
Retirement incone . 2875
Wl fare incone = . 0788
Spouse
Ear ni ngs . 0040 8. 45 . 0013
Retirenment incone -.0087 5.41 . 0003
Wl fare i ncone -.0436 5.78 -.0170
Earnings = 0 -.3197
Retirenment incone . 0604
Wel fare income= 0 . 0170
Househol d
Asset income -. 0001 0.19 . 0010
Asset inconme = 0 . 0839
Weal t h
Wealth 1st tercile . 0070 8. 95 . 0065
Wealth 2nd tercile . 0010 3.38 . 0013
Wealth 3rd tercile . 0001 2. 67 . 0014
Bl ack -.1807 5. 56 -.1980
Hi spani c -. 1169 2.81 -.1268
Fenmal e . 0730 2.99 . 0871
AHEAD Sanpl e (Ages 70+)
I ndi vi dua
Ear ni ngs . 0073 4.90 . 0002
Soci al Security incone . 0083 1.97 . 0096
Retirenment incone . 0031 1.61 . 0024
Salary = 0 -.3820
Soci al Security = .1088
Retirement incone -.0391

Spouse

oOonN

PR oORNO

.69
.95

33

. 86
.89

58

.57
.14
.92
11.
.55
.29

52

.57
. 86

.26
.49
.24

.07
.05
.55

14

.01
.08

66

.62
.28
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Ear ni ngs . 0037 2.27 . 0038 1.95
Soci al Security incone . 0046 0.90 . 0078 1.29
Retirenment incone . 0044 1.96 . 0042 1.34
Salary =0 . 0219 0. 40
Soci al Security =0 L1121 1.38
Retirement income = 0 -. 0306 0.75
Househol d
Wl fare i ncone -.0444 3.01 . 0105 0. 53
Wl fare = 0 . 3219 4.75
Asset incomne . 0004 0.48 . 0002 0.17
O her inconme -.0811 2.78
Net worth wealth 1st tercile . 0050 5.14 . 0034 3.38
Net worth wealth 2nd tercile . 0010 2.62 . 0009 2.33
New worth wealth 3rd tercile . 0002 1.73 . 0002 1.95
Bl ack -. 0490 1.13 -.0328 0.74
Hi spani c -. 0095 0.15 . 0286 0. 08
Fenmal e . 0978 2.82 . 1087 3.07

%Conti nuous incone and asset coefficients expressed in thousand dollar units.
SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and
Heal th Dynanics of the Odest Od (AHEAD) for 1994.
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TABLE 15 Ordered Probit Mdels Wth Alternative Measures of Wekly Wages, ?
HRS Sanpl e (Ages 51-61)

Co-vari ate Par anet er z Par anet er z
I ndi vi dua
Weekl y wages . 0467 4. 39 . 0061 0. 66
Retirenent incone -. 0050 3.42 . 0108 5.40
Vel fare incone -. 0355 5.34 -.0184 1.96
Weekly wages = 0 -. 3663 13.5
Retirenent incone =0 . 2915 8.01
Wl fare income = 0 . 0756 1.51
Spouse
Weekl y wages -. 0032 0. 37 -. 0199 2.27
Retirenent incone -.0118 7.47 -.0022 1.05
Vel fare incone -.0479 6. 34 -.0442 4.23
Wel fare wages= 0 . 0549 1.89
Retirenent incone= 0 . 0541 1.39
Wl fare i nconme= 0 -.0213 0. 37
Househol d
Asset incone -. 0005 0.93 . 0005 0. 89
Asset inconme = 0 . 0781 3.59
Weal t h
Wealth 1st tercile . 0072 9. 27 . 0061 7.82
Wealth 2nd tercile . 0011 3.84 . 0014 4. 66
Wealth 3rd tercile . 0002 3.57 . 0002 3.79
Bl ack -.1766 5. 56 -. 1946 -5.96
Hi spani ¢ -.1266 2.81 -. 1222 -2.94
Femal e . 0251 2.99 . 0438 1.89

%Cont i nuous wage and asset coefficients expressed in thousand dollar units.
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TABLE 16 O dered Probit Analysis of Self-Assessed Health Status Change, HRS and AHEAD
Sanpl es

HRS Sanpl e AHEAD Sanpl e

Co-vari ate Par anet er z Par amet er z Par anet er z Par anet er z
Bl ack -. 1500 4. 42 -. 0008 0.02 -. 1456 3.21 . 0114 0.23
Hi spani c -.1686 3.90 -. 0060 0.71 -.1626 3.94 . 04240. 61
Fenal e . 0436 2.04 . 0566 2.29 . 0172 0.62 . 0431 1.31
Marital Status

Never married -.0182 0.25 . 1091 1. 28
Separ at ed -.1672 2.12 . 0413 0.59

Di vorced -.0884 1.94

W dowed . 0026 0.05 . 0457 1.17
I ndi vi dual Educati on

12-15 years . 1347 4.71 . 1533 4.73

16 or nore years L1719 4.25 . 1899 3.69

Advanced degree -. 1059 0. 67 -.0529 0.39
Spousal Educati on

12-15 years . 0912 3.01 . 0485 1.15
16 or nore years .0730 1.72 . 02520. 39 Advanced
degr ee -.2611 1.39 . 0471 0.28
I ncomre and Weal th

Total incone? . 00160 5.07 .0007 1.88
Total weal t h® . 00005 1.23 . 0002 2.48
Cohor t
1935-1937" (1919-1923)° . 0631 2.09 . 3164 6.78
1938+ (1914-1918) . 0839 3.24 . 2481 5. 24

(1909- 1923) . 1759 3.62

Ri sk Factors
Smoki ng

Ever snoked -.0718 2.26

Current snoker -. 0427 1.01 -.1202 1. 66

Cigarettes snmoked per day -.0031 1.92 -.0018 0.48



Dri nki ng

< one drink per day

1or 2
3 or 4
5 or nore

Li ght exercise
3 times per week

1-2 times per week
1-3 tinmes per nonth

< once a nonth

Vi gor ous exerci se
3 tinmes per week

1-2 times per week
1-3 tinmes per nonth

< once a nonth

Cccupati onal hazard
Ever exposed
Years exposed

Body mass i ndex
BML
BML?

Prior year's health

Excel | ent - 1.
Very good -1.
Good - 1.
Fair - 1.
Cut point 1 - 2.
Cut point 2 -1.
Cut point 3 - 0.
Cut point 4 1.

387
138
089
084

509
686
755
409

28.
24.
23.
22.

. 0668
. 1134
. 0869

. 1540

77

. 4554
. 3989
. 2613

07

. 2138
. 2276
. 1788

. 0266
. 0047

. 0221

. 0005

. 876
.525
. 347
.201

561
735

. 710

. 5541 13.
. 3721 10.
2 -1
3 -1
5 -1
2 -1
- 2.

-1.

1

. 607

95

10.
.72
.90

)]

35.
30.
28.
24.

PR NN

. 69
.85

44

.73

35

.37
.33
.82

.57
.21

.01
.17

P O~NDN

-1.
-1.
-1.
-1.

597
456
447
423

. 202
. 153

24.
25.
25.
24.

-1.
-1.
-1.
-1.

. 1558
. 0539
. 0912

2081

. 0753
. 0015

792
636
565
485

. 046
. 048

4.51
4.92

26.4
27.2
27.2
25.5

Expressed in thousand dollar units.
®Cohort category for HRS sanpl e.
‘Cohort category for AHEAD sanpl e.
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TABLE 17 Odered Probit Analysis of Health Change with Alternative Measures
of Incone?

Co-vari ate Par anet er z Par amet er z Par amet er z

HRS Sanpl e (Ages 51-61)

I ndi vi dua
Ear ni ngs . 0018 4. 06 . 0008 1.58
Weekl y wages . 0084 0. 86
Retirement incone -. 0011 0. 68 . 0085 3.84 . 0079 3.56
Wl fare incone -. 0187 2.49 -. 0009 0.09 . 0029 0. 27
Ear ni ngs=0 -.1528 5.35
Weekl y wages=0 -.1584 3.94
Retirement income=0 .1723 4.23 . 1308 3.20
Vel fare i ncome=0 .1048 1.88 . 0620 1.11
Spouse
Ear ni ngs . 0021 4.16 . 0008 1.40
Weekl y wages -.0134 1.34
Retirement incone -. 0007 0. 36 . 0062 2.63 . 0089 3.77
Wl fare incone -. 0271 3.27 -. 0022 1.94 -. 0018 1.57
Ear ni ngs=0 -. 1675 5. 36
Weekl y wages=0 . 1190 2.89
Retirement income=0 .0704 1.60 . 0866 1.96
Wl fare i ncome=0 . 0224 0.35 -. 0021 0.03
Asset incone -. 0001 0.19 . 0012 1.93 . 0007 1.07
Asset income = 0 . 0502 2.12 . 0404 1.70
Weal t h . 0001 1.63 . 0001 2.42 . 0001 2.86
Bl ack -. 0027 0. 07 -. 0127 -0.35 . 0111 0. 30
Hi spanic -. 0045 0.10 -. 0061 -0.13 . 0043 0.09
Femal e . 0643 2.36 . 0679 2. 47 . 0917 3.42
AHEAD Sanpl e (Ages 70 and Over)
I ndi vi dua
Ear ni ngs . 0049 3.01 . 0001 0. 04
Soci al Security . 0042 0. 89 . 0065 1.21
O her retirement incone . 0020 0.91 . 0014 0.55
Earnings = 0 -. 2675 5.37
Soci al Security =0 . 1166 1.54
O her retirement income = 0 -. 0280 0.81

Spouse
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Ear ni ngs -.0001 0. 06 -. 0009 0.42
Soci al Security . 0042 0.72 . 0096 1.43
Retirenment incone . 0043 1.73 . 0028 1.00
Earnings = 0 -. 0236 0. 39
Soci al Security =0 . 1917 2.09
Retirement income = 0 -. 0491 1.07
Asset income . 0003 0.75 . 0003 0. 69
Asset inconme = 0 -.0184 0. 58
Wl fare i ncone -.0194 0.90
Wl fare incone = 0 . 2329 3.17
Weal t h . 0001 1.81 . 0001 1.63
Bl ack . 0346 0.71 . 0457 0.92
Hi spani c . 1165 1.61 . 1376 1.89
Fenmal e . 0476 1.22 . 0487 1.22

Al continuous incone and weal th coefficients expressed in thousands of dollars.
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TABLE 18 O dered Probit Analysis of Health Change with Alternative Measures of Socia
Security Earnings Hi stories, HRS Sanple (ages 51-61)

Characteristic Par anet er z Par anet er z Par anet er z

Soci al Security Earnings to Age 50
Total incone? . 0011 2.18 aa aa
Weal t h? . 0001 1.27 . 0001 2.11 . 0001 2.12

Soci al Security Earnings?

Househol d . 0002 3.95 . 0001 2.93

Respondent . 0002 2.98

Spousal . 0001 1.15
Bl ack -. 0456 0.92 -.0680 -1.30 -.0673 1.34
Hi spani c . 0465 0. 68 . 0403 0.58 . 0398 0. 57
Fenal e . 0339 1.00 . 0324 0. 64 . 0111 0. 26

Soci al Security Earnings to Age 40
Total incone . 0012 2.36 aa aa
Weal th . 0001 1.27 . 0001 2.14 . 0001 2.15

Soci al Security Earnings

Househol d . 0004 4.30 . 0003 3.41

Respondent . 0003 3.25

Spousal . 0002 1.69
Bl ack -.0413 0. 83 -.0639 -1.30 -.0635 1.26
Hi spani c . 0533 0.76 . 0476 0. 68 . 0471 0. 67
Fenal e . 0392 0.76 . 0377 1.00 . 0207 0. 63

Al continuous incone and asset coefficients expressed in thousands of dollars.
*For last four colums, the nodel includes all incone conponents and non-receipts of
i ncome conponents



