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THE SIGNIFICANCE OF SOCIOECONOMIC 
STATUS IN EXPLAINING THE RACIAL 
GAP IN CHRONIC HEALTH CONDITIONS 

MARK D. HAYWARD EILEEN M. CRIMMINS 
The Pennsylvania State University University of Southern California 

TONI P. MILES YU YANG 
University of Texas Health Science University of Maryland at Baltimore 
Center at San Antonio 

Black Americans live fewer years than whites and live more years with chronic 
health problems. The origins of this racial gap are ambiguous. This study examines 
the pervasiveness of this gap across chronic medical and disabling conditions am- 
ong middle-aged persons. Alternative hypotheses about how fundamental social 
conditions of disease differentiate the health of blacks and whites are also examined. 

Results show that the racial gap in health is spread across all domains of health, 
and that socioeconomic conditions, not health risk behaviors, are the primary ori- 
gins of the racial stratification of health. No evidence was found in support of the 
idea that blacks and whites differ in their ability to transform socioeconomic re- 

sources into good health. The results point to the importance of continued research 
on how health and achievement processes are linked across childhood, adolescence, 
adulthood, and old age. Such studies are needed to enrich work on the inequality of 
health and life cycle achievement. 

D EATH truncates the lives of black 
Americans at younger ages than 

whites, with greater racial differences ob- 
served for men than women. National life 
table estimates for 1996 predict a life ex- 
pectancy at birth for black men of 66 years 
compared with almost 74 years for white 
men (Ventura et al. 1997). Much of this dif- 
ference is due to the racial disparity in mor- 
tality rates prior to age 65. Should blacks 

survive to old age, their mortality rates con- 
verge toward those for older whites, al- 
though blacks remain disadvantaged (Elo 
and Preston 1994). 

The racial gap in mortality during the 
prime adult ages points to the need to under- 
stand chronic health problems of middle- 
aged blacks and whites. Middle age, defined 
here as ages 51 to 63, designates the life- 
cycle period when the racial gap in health is 
potentially at its greatest (House et al. 1994). 
Our overall goal is to identify racial differ- 
ences in "life without health problems" to 
better specify the pathways that lead to ra- 
cial differences in mortality and to differ- 
ences in the quality of life lived. We define 
health problems broadly to include the ma- 
jor fatal and nonfatal chronic diseases, con- 
ditions, and impairments, functional diffi- 
culty, and disability. 

Two basic questions guide our analysis. 
First, are blacks consistently disadvantaged 
relative to whites across all major chronic 
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diseases and disabling conditions, or is the 
effect of race selective? This speaks to the 
issue of racial differences in "life without 
disease" as well as racial differences in "life 
without a particular disease." Second, fo- 
cusing on fatal chronic diseases, how do fun- 
damental social conditions influence the ra- 
cial gap in health (Link and Phelan 1995)? 
As part of this assessment, we evaluate how 
the proximal causes of disease (e.g., lifestyle 
behaviors and major life stressors) operate 
as pathways by which distal social condi- 
tions influence health. We also address whe- 
ther socioeconomic resources equally ben- 
efit the health of blacks and whites (Krieger 
1987; Krieger et al. 1993; Williams, Laviz- 
zo-Mourey, and Warren 1994). This analysis 
attempts to identify the multifarious ways in 
which race can channel the risks of health 
problems through various forms of socioeco- 
nomic disadvantage. 

THEORETICAL BACKGROUND 

RECENT EMPIRICAL RESEARCH 

In the United States, blacks can expect to 
live fewer years than any other racial/ethnic 
group, and they can expect to live more 
years with chronic health problems (Hay- 
ward and Heron 1999). At age 20 in 1990, 
for example, black men could expect to live 
47 years including almost 9 years spent with 
a disabling condition. Asian American men 
anchored the other end of the mortality/mor- 
bidity continuum with 6.5 of their 59 years 
of expected life spent in poor health. White 
non-Hispanic men, the comparison group 
used in this analysis, were more like Asian 
Americans than blacks. White men at age 20 
in 1990 could expect to live 54.6 years, liv- 
ing almost 8 years chronically impaired. 
Thus, both the length of life and the years 
lived in good health are segmented along ra- 
cial/ethnic lines. 

Racial differences in healthy and un- 
healthy life point to the importance of inves- 
tigating how race is differentially associated 
with chronic diseases and impairments- 
conditions that underlie disability and death. 
All of the major causes of death and disabil- 
ity after middle age are chronic diseases 
whose onset is usually recognized decades 
after subclinical development. Chronic dis- 

eases generally develop slowly, and while 
some of the diseases' pernicious effects can 
be mitigated, chronic diseases cannot be 
completely cured. The importance of in- 
creasing our understanding of how race is 
related to chronic disease is amplified by the 
fact that "a long life in good health" is not a 
hypothetical construct but an empirical fact 
for some racial groups in the population. 

Recent estimates of the prevalence of 
chronic conditions among middle-aged 
Americans suggest that race may be selec- 
tive on specific diseases (Smith and Kington 
1997). This stands in contrast to the perva- 
sive effects of socioeconomic status across 
the broad range of chronic conditions for 
middle-aged persons (Kington and Smith 
1997). Black males aged 51 to 61, for ex- 
ample, have a higher prevalence of hyper- 
tension, stroke, diabetes, kidney and bladder 
problems, and stomach ulcers. White mid- 
dle-aged males, however, have higher preva- 
lence of heart conditions, chronic obstruc- 
tive pulmonary disease, back problems, high 
cholesterol, and eye problems. Although 
blacks do not appear to be consistently dis- 
advantaged across all diseases and impair- 
ments, the prevalence of functional limita- 
tion is nonetheless substantially higher than 
that for whites (Hayward and Heron 1999; 
Kington and Smith 1997). 

We extend the descriptive analysis of the 
health experiences of middle-aged blacks 
and whites by considering differences in 
both the prevalence and incidence of health 
problems. A focus on incidence-the onset 
of new cases of health problems-captures 
the recent health experiences of middle-aged 
blacks and whites and points to possible tra- 
jectories of healthy life after middle age. 
Moreover, it allows us to investigate how 
exogenous socioeconomic conditions, as 
well as lifestyle, are associated with subse- 
quent health experiences. 

Prevalence-the percentage of a popula- 
tion experiencing a health problem at a 
point in time-is more commonly used as 
an indicator of disease experience, but it 
has limitations. Prevalence differences not 
only reflect the experiences of blacks and 
whites during middle age but they also em- 
body disease experiences at earlier ages that 
have left their mark on the population 
(Freeman and Hutchinson 1980; Hayward, 
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Friedman, and Chen 1996; Schoen 1988). 
For example, the greater prevalence of hy- 
pertension among middle-aged blacks indi- 
cates higher incidence rates among blacks 
at younger ages (i.e., prior to middle age). 
Moreover, mortality differences by race 
among persons with hypertension determine 
how many blacks and whites with the dis- 
ease are still alive during middle age. Be- 
cause prime-aged blacks have higher rates 
of cardiovascular mortality than whites 
(National Center for Health Statistics 1999) 
as a consequence of differential rates of hy- 
pertension at younger ages, the prevalence 
of hypertension among blacks may be less 
than it would be if blacks had the same 
mortality as whites, all else being equal. 
The basic point is that prevalence rates of 
middle-aged persons and racial differences 
in those rates are not easily interpreted 
given the interaction of incidence and dura- 
tion at earlier ages. Additional problems of 
interpretation arise when examining asso- 
ciations between explanatory variables and 
prevalence rates because of the differences 
in the timing of health problems. 

In this investigation, both incidence and 
prevalence are examined to present a more 
complete picture of racial differences in life- 
cycle health. Note that incidence rates refer 
to the number of new cases over some time 
period among persons who had never expe- 
rienced the condition at the beginning of the 
period. By middle age, many persons have 
already experienced the onset of a chronic 
condition and are thus excluded from an 
analysis of incidence rates-particularly 
when longitudinal information is available 
only from middle age on. By extension, we 
expect that some of those socioeconomic 
factors influencing racial differences in 
chronic health problems already occurred 
prior to middle age. Moreover, some of these 
effects may be reflected in the differential 
mortality rates of blacks and whites prior to 
middle age. Associations with prevalence 
rates thus are presumed to summarize the 
historical relationship between socioeco- 
nomic conditions and the presence of a 
health condition by the time of middle age. 
Associations with incidence rates show the 
influence of socioeconomic circumstances 
on the occurrence of health problems during 
middle age. 

THE CONCEPT OF RACE IN 
STUDYING HEALTH 

The concept of race in examining health has 
a thorny legacy. Until recently, race was 
thought to identify homogenous groups 
linked by a common biological inheritance 
(Krieger et al. 1993; Williams 1997). Differ- 
ent disease experiences across racial/ethnic 
groups were interpreted solely as the result 
of different genetic constitutions. With the 
advent of improved social science data, sta- 
tistical and biological methods, and a grow- 
ing appreciation for gene-environment inter- 
actions, this simplistic biological portrait of 
race has become an anachronism. 

Research now recognizes the multidimen- 
sional qualities of race. Race represents the 
"confluence of biological factors and geo- 
graphic origins, culture, economic, political 
and legal factors, as well as racism" (Will- 
iams 1996). Race is thus largely a socially 
constructed concept created by institutional 
and ideological forces defining and main- 
taining racial superiority. Race, in this con- 
text, becomes a construct that must be mea- 
sured with a wide array of covariates. 

An appreciation for the socio/political/ 
economic meanings of race can also be 
gained from the fact that the racial gap in 
chronic conditions is too large in most cases 
for genetic differences to supply the domi- 
nant explanation. Small genetic differences 
do exist that predispose members of one race 
or another to a few specific diseases (e.g., 
malignant melanoma develops primarily 
among light-complexioned persons; sickle 
cell anemia is predominately a disease 
among persons of African and Mediterra- 
nean origins). However, genetic variation 
within a group substantially outstrips be- 
tween-group variation (Lewontin 1974), in- 
dicating that racial differences in the vast 
majority of chronic health conditions have 
little to do with genetic differences.1 

1 This does not negate the importance of gene- 
environment interactions in accounting for race 
differences in chronic disease. The environment, 
acting at critical periods in the life cycle, is the 
controlling influence on gene expression. Resi- 
dential segregation, for example, may differen- 
tially expose blacks and whites to conditions that 
allow for genetic factors to influence disease 
more for one race than another. 
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Biology's major role is to define the array 
of possible physiologic responses to the so- 
cial, economic, and environmental condi- 
tions associated with the increased risk of 
morbidity and mortality. These conditions 
influence the expression of genetic suscepti- 
bility, although the specific relationships are 
not well documented. Adverse social condi- 
tions also evoke physiological responses in 
the allostatic system as physiology seeks to 
maintain all systems in equilibrium (Mc- 
Ewen 1998; McEwen and Stellar 1993). The 
allostatic system integrates regulatory parts 
of the nervous system (controlling blood 
pressure, heart rhythm, and other physiologi- 
cal functions), the endocrine system (hor- 
mones), and other metabolic control func- 
tions. The price that is exacted by respond- 
ing to adverse social or environmental con- 
ditions over the life cycle has been termed 
allostatic load, or the wear and tear on the 
body that occurs from chronic overactivity 
or underactivity of the allostatic systems. The 
prolonged activation of the allostatic system, 
in turn, predisposes persons to chronic (as 
well as infectious) diseases. At each stage of 
the life cycle, the prevalence of socioeco- 
nomic conditions associated with a stress re- 
sponse is greater among blacks than among 
whites. The cumulative biological result is 
higher allostatic load levels among blacks 
than among whites, resulting in greater risks 
of chronic disease problems for blacks. 

A SOCIOECONOMIC PERSPECTIVE ON 
RACIAL DIFFERENCES IN HEALTH 

It is difficult to overstate the role that race 
plays in patterning Americans' life fortunes. 
Childhood poverty, inadequate education, 
marginal employment, low income, and seg- 
regated living conditions are all more likely 
to be features of black Americans' lives than 
of white Americans' lives (Farley 1984; 
Jargowsky 1994; Massey and Denton 1993). 
These features of socioeconomic stratifica- 
tion define what has been termed the funda- 
mental social causes of disease (Link and 
Phelan 1995). These causes affect the ability 
to control everyday life circumstances, 
stress, social ties, diet and health-risk behav- 
iors, the nature of work and the work envi- 
ronment, and the availability of health care 
(Behrman et al. 1991; Feinstein 1993; 

Garber 1989; Smith and Kington 1997; Wil- 
liams 1990). Some have suggested that the 
black population may have lower "health lit- 
eracy" or be less efficacious in health care 
usage, perhaps because of an inability to 
communicate with health care workers or to 
understand the importance of filling pre- 
scriptions and using them as prescribed (Kail 
1992). These are some of the major proxi- 
mal factors linking the differential social po- 
sitions of blacks and whites with health, but 
how and why race is linked to specific 
chronic diseases and impairments through 
these mechanisms is not well understood. 

By their very nature, chronic conditions 
typically grow out of socioeconomic condi- 
tions over a lengthy life-cycle period rather 
than from circumstances at a single point in 
time. Thus, it is important to think of the 
fundamental causes of disease in life-cycle 
terms. For many persons, the social condi- 
tions of childhood (i.e., social origins) are 
mirrored in adulthood. For others, however, 
social mobility differentiates adulthood and 
childhood experiences as well as adulthood 
experiences at younger and older ages. 

How social origins combine with adult so- 
cial conditions to affect chronic health con- 
ditions is unclear. Also ambiguous is whe- 
ther social conditions have strong or weak 
associations with disease, depending on 
when in the life cycle a person is exposed 
(Hayward, Pienta, and McLaughlin 1997; 
Moore and Hayward 1990). Socioeconomic 
status is often conceptualized in the litera- 
ture without regard to changing life-cycle 
circumstances, drawing on the Weberian 
conception of social position-class, status, 
and party. Preston and Taubman (1994) pro- 
vide an excellent overview of the evidence 
on socioeconomic differences in morbidity 
and mortality. Although some attention has 
been given to the differential health effects 
of socioeconomic conditions in childhood 
and adulthood (Blackwell, Hayward, and 
Crimmins forthcoming; Elo and Preston 
1992), the common approach assumes that 
socioeconomic status is highly persistent and 
that circumstances at the time of measure- 
ment (typically once) reflect one's position 
over a lifetime. 

Recasting socioeconomic status in life- 
cycle terms allows us to have a more cogent 
framework of the possible pathways by 
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which racial differences in health arise. Child- 
hood socioeconomic conditions reflected in 
educational attainment, for example, shape 
preferences toward the major lifestyle behav- 
iors of smoking, drinking, diet, and exercise 
(Winkleby et al. 1992). Children's house- 
holds, as well as their peer networks, differ- 
entially expose them to health risks (e.g., 
ambient hazards such as secondhand smok- 
ing, nutrition, and infectious disease) and 
medical care. Early life circumstances also 
influence health via differential socialization 
toward risk-taking, deferred gratification, 
and a sense of autonomy and control over 
one's surroundings (Elo and Preston 1992). 

The completion of education is a major 
marker of the transition to adulthood. And, 
with adulthood come additional factors rein- 
forcing the link between social position and 
health. The work career fashions income tra- 
jectories, exposure to stressful or hazardous 
working conditions, and the availability of 
health care through health insurance. Income 
(or the lack of it) can be an important stres- 
sor, but income also provides the means to 
mitigate the effects of other stressors in the 
environment (Hayward, Pienta, and Mc- 
Laughlin 1997). Stressful or hazardous 
working conditions can have a direct impact 
on health (Moore and Hayward 1990). And, 
the absence of health insurance can discour- 
age the use of medical services, particularly 
in the early and more treatable stages of a 
health problem (Rice and Winn 1990). Fam- 
ily events such as marriage and divorce can 
serve both as stressors and as buffers to 
other stressors in the environment (Lillard 
and Waite 1995). 

Our basic point is that these mechanisms 
can combine to affect racial differences in 
health in myriad ways. For any particular 
disease (e.g., cancer), racial differences are 
likely to be the result of differences in com- 
binations of experiences over the life cycle. 
Given different disease etiologies, different 
sets of mechanisms may come into play ac- 
cording to the particular disease. As yet, the 
specific health consequences of the afore- 
mentioned life-cycle mechanisms are un- 
known. Prior research examining racial dif- 
ferences in health has defined health either 
generally (e.g., global self-report measures 
of health status) or has focused on single dis- 
ease outcomes (e.g., hypertension) without 

investigating whether particular social con- 
ditions or mechanisms affect a range of 
health outcomes. 

The evidence of some racial specificity of 
disease (Kington and Smith 1997) suggests 
that the gap in health cannot be explained 
simply in terms of socioeconomic status. 
Krieger (1993, 1987) and Williams (1997, 
1994) argue, for example, that racism and 
discrimination, typically latent constructs, 
can exacerbate or constrain the effects of so- 
cial conditions for blacks compared with 
whites. Race channels blacks and whites dif- 
ferentially into positions of social advantage, 
but race can also transform the meaning of 
socioeconomic conditions. 

The quality of education available to 
blacks, for example, is likely to lag behind 
that for whites owing to poorer schools and 
tracking into less academically challenging 
classrooms. Racial differences in the quality 
of education, therefore, may minimize edu- 
cation's returns to health for blacks as com- 
pared with whites. Economic resources also 
may have a different meaning for blacks rela- 
tive to whites. Not only are there enormous 
racial differences in income and wealth but 
there are also differences in economic secu- 
rity and the costs of goods and services. For 
example, blacks' lower wealth, compared 
with whites at equivalent levels of income, 
suggests that blacks have fewer resources 
protecting them against the effects of income 
decline. Moreover, residential segregation 
has fostered the withering away of high-qual- 
ity goods and services, including health ser- 
vices, eroding the purchasing power of 
blacks compared with whites earning the 
same income (Williams 1996). Economic re- 
sources used to purchase health care, for ex- 
ample, may have lower benefits for blacks 
compared with whites because of racial dis- 
crimination in the quality of care (Blendon et 
al. 1989). Thus, race may influence the de- 
gree of exposure to adverse socioeconomic 
circumstances and transform the meaning of 
these circumstances affecting health. 

DATA AND METHODS 

DATA 

Our analysis of the racial gap in health is 
based on the 1992 and 1994 waves of the 
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Health and Retirement Survey (HRS) (Juster 
and Suzman 1995). The HRS collected a 
range of social, economic, and health infor- 
mation on a nationally representative sample 
of persons aged 51 to 61 at the baseline (N = 
9,741). The ages of these respondents corre- 
spond to those years of life in which socio- 
economic differences in health tend to be the 
greatest and rates of deterioration in health 
begin to escalate for disadvantaged persons 
(House et al. 1994).2 

The HRS offers a powerful data set for 
examining racial differences in health for 
several reasons. It oversamples African 
Americans and Hispanics (although Hispan- 
ics are excluded from the present analysis). 
It monitors changes in several dimensions of 
health including self-reported health, dis- 
eases, impairments, disability status, and 
mortality. It contains a range of information 
about the mechanisms hypothesized in the 
literature to link social position with health. 
And the HRS captures the health changes 
that are currently occurring for the group of 
persons soon to enter prime retirement years. 

Our analysis is based on 8,231 (un- 
weighted) age-eligible non-Hispanic respon- 
dents in 1992 (1,587 blacks and 6,644 
whites). These numbers reflect the elimina- 
tion of 402 whites and 95 blacks from our 
sample due to missing data on the covariates 
considered in the modeling of health out- 
comes. Of respondents retained, approxi- 
mately 6.4 percent (399 whites and 130 
blacks) attritted from the sample prior to ob- 
servation in 1994 and approximately 1.7 per- 
cent (99 whites and 43 blacks) died during 
the observation interval. All statistical mod- 
els are estimated using person-analysis sam- 
pling weights standardized to approximate 
the original sample size in 1992. 

DEPENDENT VARIABLES. In contrast to 
the many sociological studies of health that 
focus on global self-report measures of 
health status or on bundled measures of 
health, such as a person's number of chronic 

conditions (House et al. 1994; Ross and Wu 
1995), we focus on specific diseases, impair- 
ments, and disabilities. Verbrugge and Jette 
(1994) provide an organizing framework for 
these aspects of health, which constitute the 
disablement process. Roughly hierarchical, 
disablement typically begins with the onset 
of a chronic disease, which may have a cas- 
cading effect such that a loss in physical 
functioning occurs. If physical functioning 
problems result in difficulty in performing 
normal social activities, disability results. 
Although we do not systematically trace dis- 
ablement experiences from one stage to an- 
other, the examination of the effects of race 
on the broad range of health outcomes is an 
important beginning in understanding the 
types of health experiences that differentiate 
the lives of middle-aged blacks and whites. 
Moreover, it allows us to evaluate the gap in 
health as health problems take on an increas- 
ingly social definition. 

Our analysis focuses first on the preva- 
lence and incidence of the major fatal chron- 
ic diseases: heart disease, hypertension, 
stroke, diabetes, chronic obstructive pulmo- 
nary disease (COPD; e.g., emphysema), and 
cancer. These diseases represent the leading 
causes of death in the 51 to 61 age range: 
heart disease and cancer account for about 
70 percent of deaths, while stroke, diabetes, 
and COPD account for another 9 percent. 
Respondents in the HRS were asked whether 
a doctor ever told them that they have a par- 
ticular disease. Note that this self-report 
measure hinges on health care use: Blacks' 
lower level of health care use than whites, 
with the exception of emergency room care, 
is expected to bias the racial gap in some 
health conditions in the direction of equal- 
ity, making our estimates of racial differ- 
ences in health conservative. 

In our analysis, disease classification (e.g., 
diabetes, hypertension) generally rests on 
the responses given to the single disease 
items (e.g., has a doctor told you that you 
have hypertension?). The exception is heart 
disease. Heart disease includes persons who 
have had a heart attack, coronary heart dis- 
ease, angina, congestive heart failure, or 
other heart problems. The prevalence rate of 
heart disease refers to the proportion of per- 
sons at baseline reporting any of these heart 
conditions. Incidence rates of heart disease 

2 Of the 9,741 age-eligible respondents in 
1992, 166 persons died before the resurvey in 
1994, and 879 persons attritted from the sample. 
Censoring is handled in the hazard modeling of 
the health status changes by adjusting exposure 
within the two-year observation interval; cen- 
sored respondents are assumed to leave the 
sample midway through the observation interval. 
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track whether any of these types of events 
occurred over the two-year observation in- 
terval among persons who report no experi- 
ence with heart disease at baseline. The 
prevalence and incidence of the other major 
chronic diseases is determined similarly. 
Table 1 lists the disease categories and pre- 
sents the unweighted prevalence of each 
condition in the sample (N = 8,231) and the 
number of unweighted health events that oc- 
curred between 1992 and 1994. 

We examine racial differences in the ma- 
jor nonfatal diseases and impairments, be- 
cause these aspects of health can have sig- 
nificant consequences for quality of life. The 
measurement of arthritis and emotional 
problems is based on whether a doctor has 
ever told the respondent that he or she has a 
problem. Information about the other dis- 
eases and impairments is based on items in 
which the respondent reports whether he or 
she has a particular type of health problem. 
Depression, when considered as a health 
outcome, is measured by a single item-how 
much of the time the respondent felt de- 
pressed in the past week. If respondents re- 
port "all or almost all," they are scored as 
depressed. Depression as an antecedent of 
other health outcomes is measured using a 
modified Center for Epidemiologic Studies 
Depression (CESD) scale ranging from 1 to 
12 and is treated as a continuous variable. 
The depression scale is scored according to 
persons' reports of having experienced a 
problem "all or almost all" of the time in the 
week prior to the interview (see Table 2, 
note e for the CESD items). 

Disability (i.e., difficulties in carrying out 
normal social activities because of health 
problems) is measured for two social do- 
mains-work and home. Work disability re- 
fers to whether the person's health limits the 
kind or amount of paid work he or she can 
do. Home disability refers to limits in the 
kind or amount of work done around the 
house. Disability with respect to function re- 
fers to mobility (difficulty in at least one of 
the following activities-walking several 
blocks, getting up from a chair, or climbing 
stairs), strength and dexterity (difficulty in 
at least one of the activities-lifting or car- 
rying weights over 10 pounds, stooping/ 
kneeling/crouching, or picking up a dime 
from the table), and activities of daily living 

Table 1. Prevalence and Incident Events of 
Health Conditions for the Baseline 
Sample: Blacks and Whites from the 
Health and Retirement Survey, Ages 
51 to 61 

Incident 
Health Condition Prevalencea Eventsb 

Major Fatal Condition 
Hypertension 40.2 317 

Diabetes 10.6 165 

Cancer 5.8 99 

Chronic obstructive 8.5 163 
pulmonary disease 

Heart 13.5 218 

Stroke 2.8 57 

Nonfatal Diseases and Impairments 
Emotional 10.9 234 

Arthritis 39.0 565 

Asthma 6.3 126 

Back 35.0 584 

Foot and leg 35.4 764 

Kidney 10.6 304 

Stomach 9.3 233 

Pain 24.1 821 

Vision 11.8 571 

Hearing 13.4 431 

Depression 4.9 889 

Disability 
Work 20.9 646 

Home 24.6 678 

Mobility 60.0 583 

Strength 49.4 675 

Activities of daily 
living 9.3 211 

Note: Data are unweighted; N = 8,231. 
a Percentage of the population in 1992 with the 

health condition. 
b Number of new cases of health condition among 

previously unaffected persons that occurred be- 
tween 1992 and 1994. 

(ADL) (difficulty in at least one of the fol- 
lowing activities-getting in and out of bed, 
bathing, eating, and dressing without help). 

INDEPENDENT VARIABLES. Our indepen- 
dent variables center on those mechanisms 
traditionally thought to link an individual's 
social position with health. Race, by virtue 
of its importance in differentially defining an 
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individual's social position throughout the 
life cycle, may have multifarious effects 
stemming from experiences in childhood 
through adulthood. 

Education, measured as years of school 
completed, marks young adulthood achieve- 
ment and reflects childhood social class cir- 
cumstances. Education shapes preferences 
toward major lifestyle behaviors of smoking, 
drinking, diet and exercise (Winkleby et al. 
1992), and it influences health via socializa- 
tion toward risk-taking, deferred gratifica- 
tion, and a sense of autonomy and control 
over one's surroundings (Elo and Preston 
1992). Education also anchors the trajectory 
of life cycle socioeconomic achievement. 

Midlife socioeconomic position is refer- 
enced by occupation and two financial char- 
acteristics measured at the time of the base- 
line survey-household income and net 
household wealth. Occupation may expose 
workers to unhealthful conditions arising 
from the nature of work or work environ- 
ment. Occupational position is measured in 
terms of job autonomy, stress, and physical 
demands-work conditions influencing mor- 
bidity and mortality (Karasek 1990; Karasek, 
Thorell, and Schwartz 1988; Moore and Hay- 
ward 1990). Income provides access to 
health-enhancing goods and services-better 
food, housing in less polluted or dangerous 
areas and in areas with excellent services, 
health insurance, and physician and hospital 
services. Income, however, can be transitory 
over the life cycle and thus may not be the 
best marker of economic resources. We 
therefore examine the sensitivity of health to 
(net) household wealth. Wealth reflects both 
the household's earnings (and savings) over 
the life cycle and inheritances, and thus is 
more representative of the idea of permanent 
income and social class position-resources 
available over the long term that mitigate 
health problems (Williams 1996). 

Life stressors, social support, and health 
behaviors sometimes arise from objective 
socioeconomic conditions, thereby serving 
as mechanisms linking socioeconomic cir- 
cumstances and health. In contrast to many 
sociological studies of health, we consider 
the effects of a range of health behaviors- 
exercise, weight (body mass index), drink- 
ing, and smoking. Life stressors and social 
support are indicated by marital status and 

satisfaction with one's financial situation, 
friendships, and handling problems in life. 

Whether a person has private health insur- 
ance is included in our models, because 
blacks are less likely than whites to have 
health insurance coverage (National Center 
for Health Statistics 1999, table 130). We 
also control for rural/urban residence and re- 
gion. Region captures the possible effects of 
migration in and out of the South. Individu- 
als are cross-classified according to whether 
their birthplace and current residence is in 
the South. Some scholars have suggested 
that black migrants from the South may have 
a health disadvantage due to the loss of com- 
munity support systems (Williams et al. 
1994). 

Table 2 identifies racial differences in the 
demographic characteristics and socioeco- 
nomic circumstances of the blacks and 
whites in our sample. In terms of socioeco- 
nomic factors, blacks aged 51 to 61 years 
have comparatively less education, income, 
and wealth. Blacks also have higher rates of 
financial dissatisfaction and friendship dis- 
satisfaction and lower rates of marriage. We 
observe few racial differences in job de- 
mands, although blacks are significantly less 
likely to have private health insurance cover- 
age. In terms of health behaviors, a black re- 
spondent is marginally more likely to be a 
current smoker, nondrinker, overweight, and 
physically sedentary (i.e., exercise less of- 
ten). Given the associations among health, 
socioeconomic circumstances, and health be- 
haviors, blacks generally exhibit characteris- 
tics that should place them at greater risk of 
experiencing chronic health problems. 

METHODS 

We analyze racial differences in disease 
prevalence based on wave 1 (1992) informa- 
tion, and we analyze racial differences in the 
onset of health problems based on health sta- 
tus changes observed between waves 1 and 
2 (1992 and 1994). Logistic regression is 
used to estimate disease prevalence. These 
models represent the structure of inequality 
in health among persons who survived to 
midlife. Disease incidence models, esti- 
mated using a hazard modeling approach, 
represent the trajectories of health deteriora- 
tion and denote whether the racial gap in 
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Table 2. Means/Percentages for Demographic, Social, and Economic Variables Used in the Analysis: 
Blacks and Whites from the Health and Retirement Survey, Ages 51 to 61, 1992 

Variable Blacks Whites j Variable Blacks Whites 

Age (average, in years) 56.87 56.99 Exercise: 

Female 57 53 Often (3 times per week) 49 54 

Education (average, in years) 11.41 * 12.75 Seldom 35 [ ttt -38 
Never 16j 8 

Unmarried 40 * 19 

Lives in Metropolitan 86 ~ 72 Household income (in $1,000s) 35.07 55.84 

Statistical Area Household Net Wealth (in $1,000s): 

Birthplace and Current Residence: Negative (< $0) 22 4 
Born and lives in South 47 23 Low ($0 to $30.2) 26 13 
Born South, lives North 32 -tt 5 Medium Low ($30.2 to 96.5) 30 [ ttt - 23 
Born and lives in North 18 63 Medium High ($96.5 to 230) 16 28 
Born North, lives South 3 L 9 High (> $230) 6 32 

Smoking Status: Financial satisfaction 2.92 2.28 
Never smoked 36 35 
Current smoker 31 -tt 27 Friendship satisfaction 1.54 * 1.45 
Past smoker 33 L38 Satisfaction with way of 

Alcohol Consumption: handling life problems 1.72 1.74 
None 46 34 No health insurance 23 17 
Moderate (I to 2 drinks/day) 49 -ttt 61 Job Demands: 
Heavy (3 or more drinks/day) 5_JL 5 Physical demandsb 4.11 4.16 

Body Mass Index: Job control 1.37 1.39 
Low (< 5%) 5 5 Job stressd 1.66 1.97 

Quantile 2 (21 to 40%) 3 L 16 Out of labor force 37 29 
Quantile 3 (41 to 60%) 21 26 Depression scalee 2.2 1.55 
Quantile 4 (61 to 80%) 26 25 
Quantile 5 (> 80%) 36j L22 Number of cases 1,587 6,644 

a The satisfaction variables are based on the stem: "Are you very satisfied (= 1), somewhat satisfied (= 2), 
about evenly satisfied (= 3), somewhat dissatisfied (= 4), or very dissatisfied (= 5) with...." The variables 
are scored as interval variables. 

b Physical demands is based on the added scores for three items: (1) my job requires lots of physical 
effort; (2) my job requires lifting heavy loads; and (3) my job requires- stooping, kneeling, or crouching. All 
of the job demand items were scored as not working (= 0); none or almost none of the time (= 1); some of 
the time (= 2); most of the time (= 3); and all or almost all of the time (= 4). 

c Job control is based on the item: "I have a lot of freedom to decide how I do my own work." The item is 
scored like physical demands. 

d Job stress is based on the item: "My job involves a lot of stress." The item is scored like physical de- 
mands. 

e During the past week "I felt depressed"; "I felt that everything was an effort"; "My sleep was restless"; 
"I was happy" (reverse coded); "I felt lonely"; "I felt people were unfriendly"; "I enjoyed life" (reverse 
coded); "I felt sad"; "I felt that people disliked me"; "I could not get going"; "I did not feel like eating"; "I 
felt tired." 

**p < .01 *p < .001 (two-tailed t-tests for difference between means) 
ttp < .01 tttp < .001 (chi-square tests for difference between bracketed percentage distributions) 

health is growing or subsiding over this part 
of the life cycle. 

In both the prevalence and incidence mod- 
els, diseases are treated as independent out- 
comes. At this point, we ignore prevalence 
structures that almost assuredly consist of 

overlapping or co-morbid disease states (i.e., 
a person may have more than one disease or 
functional problem at a particular time), and 
disease trajectories in which multiple dis- 
eases occur relatively close together. When 
estimating disease onset, however, we take 
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account of disease experience at baseline to 
partially address the issue of co-morbidity. 
For example, we assess whether the presence 
of hypertension at baseline heightens the risk 
of stroke, given that the person had not pre- 
viously experienced a stroke. Thus, the inci- 
dence models estimating the effects of the 
life-cycle mechanisms test for the effects of 
social conditions on disease onset, net of pos- 
sible co-morbid conditions. The prevalence 
models are estimated in a similar fashion. 

We also consider whether the effects of 
race on health are contingent on gender. Al- 
though racial differences in active life ex- 
pectancy appear to be similar for males and 
females (Hayward and Heron 1999), it is 
less clear whether the racial gap for specific 
chronic conditions holds for the two sexes. 
When appropriate, we present the results for 
males and females to show sex differences 
in the magnitude and pattern of the effects 
of race on the chronic conditions. 

Our primary goal is straightforward: to 
identify the total effect of race on disease 
and then determine whether the effect of 
race is reduced after introducing the life- 
cycle mechanisms into the model. Reduction 
in the effect of race on disease suggests that 
differential life-cycle trajectories and expe- 
riences of blacks and whites are the funda- 
mental causes of the racial gap in health. If 
the race effect is not reduced, however, this 
would suggest the need to consider alterna- 
tive mechanisms not explicitly considered in 
this analysis. 

We also test a variety of models to assess 
whether socioeconomic resources have the 
same benefits for blacks and whites. Interac- 
tions of race with education, family income, 
wealth, residence in a metropolitan area, and 
the life-satisfaction measures are added to 
the full main effects models, stepping vari- 
ables in and out one variable at a time. In this 
way, we evaluate whether these traditional 
socioeconomic resources differentially affect 
the health of blacks and whites. 

FINDINGS 

Evaluating the racial gap in morbidity in 
middle age requires that individuals survive 
to these ages. Blacks' lower chances of sur- 
vival to middle age compared with whites 
suggests that the stratification mechanisms 

influencing the health of middle-aged blacks 
and whites also operate at younger ages. By 
extension, blacks' lower chances of survival 
also suggest that black survivors in middle 
age are more likely than whites to be beset 
by health problems (Hayward and Heron 
1999).3 

The enormity of the gap in survival to 
middle age is illustrated in Table 3 which 
presents cohort survival rates to ages 50 and 
60 based on data from the Social Security 
Administration (Bell, Wade, and Goss 1992, 
table 6) and the National Center for Health 
Statistics (1997, table 6-4). The left panel 
presents survival rates of the actual birth co- 
horts (without regard to race) bracketing the 
cohorts represented in the HRS. Approxi- 
mately 81 percent of all men born in 1930 
(persons aged 62 at the time of the survey), 
for example, survived to age 50. Almost 73 
percent of men in this birth cohort survived 
to age 60. Approximately 85 percent of men 
born in 1940 survived to age 50 and 77 per- 
cent are projected to survive to age 60. Al- 
though race-specific estimates are not avail- 
able for the two birth cohorts, the period sur- 
vival rates shown in the right panel illustrate 
the possible magnitude of the racial differ- 
ences among the HRS respondents' probabil- 
ity of survival to middle age. In 1970, for 
example, presuming that the mortality rates 
observed in that year persisted through a 
cohort's life, 73 percent of black men born 
in that year would be expected to survive to 
age 50 compared with 88 percent of white 
men-a difference of about 15 percentage 
points. Panning across the years, the racial 
gap in men's survival to age 50 ranges from 
approximately 22 percentage points in 1930 
to 11 percentage points in 1993. The gap for 
women ranges from 24 percentage points in 
1930 to 5.5 percentage points in 1993. These 
period cohort differences demonstrate, for 
the birth cohorts sampled in the HRS, that 
blacks are much less likely than whites to 
survive to middle age. 

3 Some scholars might argue that differential 
survival implies an increase in the robustness of 
the frailest group and a decline in the gap in mor- 
bidity among survivors. The mortality crossover 
hypothesis (i.e., the reversal of black/white mor- 
tality rates in old age) is an example of this idea. 
Recent work raises doubts about this hypothesis 
(Elo and Preston 1994). 
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Table 3. Birth Cohort and Period Cohort Survival Rates to Ages 50 and 60 (Percentages), by Sex 
and Race, from Various Data Sources 

Birt Cohort Survival Ratea Period Cohort Survival Rateb Birth Cohort Survival Rate 
Male Female Male Female 

Birth (All races) (All races) Black White Black White 
Cohort/ Age Age Age Age Age Age Age Age Age Age Age Age 
Period 50 60 50 60 50 60 50 60 50 60 50 60 

1930 81.1 72.9 86.8 81.8 51.7 36.7 74.3 61.8 54.9 38.8 78.6 68.4 

1940 84.8 77.2c 90.1 85.5c 60.5 43.8 80.5 67.8 64.9 48.9 85.3 76.2 

1950 - - - NA NA 85.6 73.1 NA NA 90.7 83.2 

1960 - - - NA NA 87.4 75.5 NA NA 92.5 86.3 

1970 - - - 73.3 57.5 87.6 76.0 84.1 72.8 92.9 86.7 

1980 80.1 64.9 90.1 80.6 89.6 80.3 94.7 89.5 

1993 79.7 66.4 91.2 83.6 90.2 82.1 95.7 91.1 

Note: NA indicates that estimates of mortality for blacks are not available. 
a Rates were obtained from Bell, Wade, and Goss (1992, table 6). 
b Rates were obtained from National Center for Health Statistics (1997, table 6-4). 
c Estimate is based on the actual mortality experience of the birth cohort up to 1990 and projected mortal- 

ity after 1990 (see Bell et al. 1992). 

How do the health conditions of blacks 
and whites differ in middle age? The esti- 
mates in Table 4, derived from statistical 
models, confirm that blacks' higher mortal- 
ity is also reflected in higher morbidity dur- 
ing middle age. Blacks have significantly 
higher prevalence rates of hypertension, 
stroke, and diabetes. For example, approxi- 
mately 53 percent of black men and 61 per- 
cent of black women have hypertension 
compared to 38 percent of white men and 34 
percent of white women. The prevalence of 
diabetes among blacks is roughly twice that 
among whites. Only in the case of COPD are 
whites more likely than blacks to have the 
disease, and this pattern is largely confined 
to men. Blacks are also more likely than 
whites to have multiple fatal disease condi- 
tions compared to whites: Approximately 6.5 
percent of black males and 9.8 percent of 
black females report having two or more fa- 
tal conditions; among whites, 5.3 percent of 
males and 4.8 percent of females report hav- 
ing two or more fatal conditions. 

The two-year incidence rates for the fatal 
chronic diseases suggest that blacks' health 
disadvantages with regard to hypertension, 
diabetes, and stroke are likely to increase, on 
average, as individuals age. Blacks' rate of 
hypertension onset is approximately 1.7 

times that for whites. Despite the fact that 
heart disease death rates for blacks exceed 
those for whites at these ages by a factor of 
two or more (National Center for Health Sta- 
tistics 1999, table 37), we do not observe 
any significant racial difference in self-re- 
ported heart disease. We suspect that lower 
rates of health care use among blacks result 
in underdiagnosis, however, and thus health 
problems for blacks may be underreported in 
the HRS. The findings for heart disease are 
consistent with this argument. 

The general pattern of black disadvantage 
in health carries over to nonfatal diseases 
and health impairments. Blacks in midlife 
have significantly higher prevalence rates 
for asthma, foot and leg problems, kidney 
problems, stomach ulcers, pain, vision 
problems, and depression. The major excep- 
tion to this pattern is back problems, for 
which whites have a higher prevalence of 
impairment.4 The incidence rates indicate 
that blacks are likely to experience signifi- 

4The racial gap in co-morbidity also extends 
to the nonfatal conditions. The percentage of 
blacks reporting two or more nonfatal conditions 
is 30.7 for males and 40.5 for females. The per- 
centage of whites reporting two or more condi- 
tions is 27.0 for males and 34.7 for females. 
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Table 4. Estimated Prevalence at First Interview (1992) and Two-Year Incidence Rates (1992-1994) 
of Disease, Impairments, and Disability, by Race and Sex: Blacks and Whites from the 
Health and Retirement Survey, Ages 51 to 61 

Black White 

Male Female Male Female 

Conditions Prevalence Incidence Prevalence Incidence Prevalence Incidence Prevalence Incidence 

Major Fatal Conditions 
Hypertensionasbscsd 52.5 4.9 60.8 5.7 38.4 2.8 33.5 3.3 

Diabetesacd 16.1 3.0 18.9 2.2 9.8 1.0 7.8 .7 

Cancer 2.4 .5 6.2 .5 3.3 .7 8.3 .7 

Chronic obstructive 4.2 1.4 8.3 1.4 8.7 1.0 9.0 1.0 
pulmonary 
diseaseabc 

Heart 14.7 2.0 14.3 1.7 15.7 1.7 10.7 1.4 

Strokeabd 5.1 .9 3.9 .6 2.6 .3 1.9 .2 

Nonfatal Diseases and Impairments 
Emotional 7.8 1.5 12.7 1.7 8.3 1.5 13.5 1.7 

problems 

Arthritisb d e 33.5 5.8 47.2 9.5 30.9 4.3 44.2 7.1 

Asthmaabe 6.8 .7 8.8 1.1 5.1 .7 6.5 1.1 

Backa b 30.6 5.8 33.2 5.9 34.1 6.0 36.9 6.1 

Foot and legabde 36.0 9.1 45.6 10.8 28.9 6.9 37.8 8.1 

Kidneya b e 9.4 2.4 14.8 3.1 7.5 1.8 11.9 2.4 

Stomacha 11.6 1.8 12.6 2.3 8.2 1.3 8.9 1.7 

Painabe 22.9 7.2 28.7 9.0 20.2 6.4 25.5 8.0 

Visiona d e 23.5 8.7 24.1 10.6 8.4 2.9 8.6 3.5 

Hearingb~de 18.8 6.0 8.5 2.8 18.8 4.2 8.4 1.9 

Depressionasbsdse 6.7 8.9 9.6 12.1 3.3 4.6 4.8 6.3 

Disability 
Workade 28.0 6.1 27.9 7.5 19.2 4.5 19.1 5.5 

Homebde 29.1 6.5 31.6 7.6 21.9 5.2 24.0 6.1 

Mobilitybscsesf 51.4 5.6 73.0 18.4 50.2 8.7 65.6 11.0 

Strengtha~b~ef 42.6 6.8 61.4 13.9 37.8 7.9 56.6 9.7 

Activities of 12.0 3.6 16.9 3.2 7.6 1.2 7.7 1.0 
daily livingasbscsd 

Note: The prevalence and incidence figures are estimates derived from statistical models. In the case of 
prevalence, logistic regression models are estimated by regressing the log odds of a health problem on race, 
sex, and a race x sex interaction. The specification of the incidence models is the same except the estimates 
are obtained from a hazard model. Parameter estimates are used to calculate predicted rates. 

a p < .05 (two-tailed tests for main effect of race on prevalence) 
b p < .05 (two-tailed tests for main effect of sex on prevalence) 
cp < .05 (two-tailed tests for interaction effect of race x sex on prevalence) 
d p < .05 (two-tailed tests for main effect of race on incidence) 
ep < .05 (two-tailed tests for main effect of sex on incidence) 
f p < .05 (two-tailed tests for interaction effect of race x sex on incidence) 
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Table 5. Cumulative Probability of Disease Onset (Percent) by Age 63 for Persons Age 51 without 
the Disease, by Race, Sex, and Years of Education: Blacks and Whites from the Health and 
Retirement Survey, 1992 

Years of Education 

Black White 

Sex and Condition 8 12 16 8 12 16 

Males 
Hypertensiona b 57.6 47.1 38.5 36.0 29.8 24.0 
Diabetesa b 65.5 38.7 22.7 27.3 16.0 9.4 
Cancer 4.0 5.3 7.0 5.4 7.2 9.5 
Chronic obstructive 24.0 13.4 7.5 23.1 12.9 7.2 

pulmonary diseaseb 
Heartbc 33.8 25.2 18.8 31.5 23.5 17.5 
Strokeab 17.9 12.1 8.1 7.9 5.3 3.6 

Females 
Hypertensiona b 66.4 54.3 44.7 41.6 34.0 27.8 
Diabetesa b 49.0 28.9 16.9 20.3 11.9 7.0 
Cancer 4.1 5.5 7.3 5.6 7.5 10.0 
Chronic obstructive 24.0 13.4 7.4 23.0 12.8 7.1 

pulmonary disease 

Heartbc 29.0 21.7 16.1 27.0 20.2 15.0 
Strokea b 13.1 8.8 5.9 5.8 3.9 2.6 

Note: The cumulative probabilities are calculated from the parameter estimates of hazard models. Each 
hazard model regresses the log of the risk of a disease onset on age, race, sex, and education. Note that 
nonsignificant coefficients, such as the effects of sex, appear to have substantive implications on the cumu- 
lative probability of acquiring a disease over the 12-year period. Race x sex interactions were tested but 
none was statistically significant. The cumulative probabilities are based on main effects parameter esti- 
mates including nonsignificant coefficients. 

ap < .05 (two-tailed tests for main effect of race) 
b p < .05 (two-tailed tests for main effect of education) 
Cp < .05 (two-tailed tests for main effect of age) 
dp < .05 (two-tailed tests for main effect of sex) 

cantly increased health problems for three 
conditions for which blacks are already dis- 
advantaged by midlife-foot and leg prob- 
lems, vision problems, and depression. In 
the case of hearing problems and arthritis, 
for which few differences exist at midlife, 
the higher incidence rates among blacks are 
predictive of a divergence in these problems 
in later life. 

Not surprisingly, given the weight of evi- 
dence of black disadvantage in both fatal and 
nonfatal conditions, all forms of disability 
except mobility-related problems are more 
prevalent among blacks relative to whites. 
Blacks also have significantly higher inci- 
dence rates of work and domestic disability, 
and activities of daily living (ADL) impair- 
ment. The results suggest that health con- 
cerns severely limit blacks' ability to engage 

in productive economic and domestic activi- 
ties during this peak earning period in the 
life cycle-a pattern also observed in other 
recent studies (Bound, Schoenbaum, and 
Waidmann 1996; Hayward et al. 1996). 

The prevalence and incidence rates 
shown in Table 4 capture two distinctly dif- 
ferent aspects of the racial gap in health 
during middle age. Prevalence rates mea- 
sure the burden of illness on the total popu- 
lation, regardless of time lived with the 
condition. Incidence rates measure the ap- 
pearance of new cases between the first in- 
terview and the two-year follow-up. Within 
all three health domains-fatal diseases, 
nonfatal diseases, and disability-blacks 
have a significantly greater percentage of 
persons with existing illnesses (prevalence) 
at middle age, and they also have a greater 
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chance of acquiring new health problems 
(incidence). The increasing disadvantage of 
blacks resulting from the higher level of 
disease incidence during midlife is seen 
more directly in Table 5. Table 5 presents 
the hypothetical disease experiences during 
middle age (between ages 51 and 63) of 
blacks and whites of each sex who have 
survived to middle age without a disease. If 
we assume that individuals reach middle 
age (age 51 in this case) without a disease 
and that the incidence rates observed in the 
sample continue unchanged through time, 
we can estimate the probability of acquiring 
a condition by a specified age (in this case, 
age 63) for the two races. These estimates 
are broken down by education and sex to il- 
lustrate how socioeconomic status and gen- 
der combine with race to influence disease 
experience during middle age. 

Like the estimates shown in Table 4, Table 
5 shows that the onset of hypertension, 
stroke, and diabetes is significantly influ- 
enced by race. The substantive implications 
of these rates for blacks and whites differen- 
tially acquiring a disease condition during 
middle age are considerable. Among black 
women with an eighth-grade education who 
survive to age 51 without hypertension, ap- 
proximately 66 percent are expected to ac- 
quire the disease by age 63. Education helps 
to delay the onset of hypertension: about 45 
percent of black women with 16 years of 
education who are at risk will acquire the 
condition by age 63. Note that whites with 
an eighth-grade education are less likely to 
experience the onset of hypertension in 
middle age than are blacks with 16 years of 
education. Thus, while education helps to 
overcome the disadvantage of blacks relative 
to whites with regard to hypertension, it does 
not erase the racial gap. This pattern is also 
characteristic of stroke. For diabetes, highly 
educated blacks are marginally advantaged 
compared to poorly educated whites. The 
key point, however, is that the health gap 
between blacks and whites increases sub- 
stantially during middle age, exacerbating 
the observed unequal health of blacks and 
whites by middle age. 

The results in Table 5 raise the question of 
the extent to which racial differences in 
chronic health conditions reflect the gener- 
ally unequal social circumstances of blacks 

and whites. We address this issue by focus- 
ing again on the incidence rates of health 
problems in middle age to demonstrate how 
temporally prior conditions are associated 
with the acquisition of health problems. 
Table 6 presents the results for models in 
which we introduce an extensive array of 
mechanisms linking social class position and 
health for blacks and whites. Model 1 shows 
the overall effect of race on the incidence of 
major diseases, impairments, and disabili- 
ties. Model 2 adds education (our early life 
cycle socioeconomic status marker) to the 
basic model (Model 2 is the same model 
used in Table 5 to calculate the expected cu- 
mulative probabilities of disease onset). 
Model 3 adds the major diseases as co- 
variates to take account of co-morbidity. Al- 
though only persons without a given disease 
are at risk of its onset, they may have other 
diseases or impairments that put them at 
greater risk of a second (or third or more) 
disease. The traditional behavioral determi- 
nants of chronic disease are introduced in 
Model 4-variables typically targeted in 
public health initiatives and viewed as 
changeable in order to improve health in the 
population. Finally, Model 5 incorporates 
social structural circumstances of adult life. 
Model 6 deletes the major diseases from 
Model 5. Parameter estimates are available 
on request from the authors. 

Results for Model 1 parallel the incidence 
findings noted in Table 5. Comparing Mod- 
els 1 and 2 shows that education is an im- 
portant factor differentiating the health of 
blacks and whites: Introducing education 
alone substantially reduces the race effect 
for diabetes, stroke, vision impairment, hear- 
ing impairment, depression, work disability, 
and activities of daily living. Model 3 re- 
veals that co-morbidity partially accounts 
for the remaining residual relationship be- 
tween race and disease onset for the fatal 
diseases. For example, the race effect for 
stroke declines 17 percent when the co- 
variates are introduced in this fashion, al- 
though the effect remains statistically sig- 
nificant (the magnitude of the decline in the 
race effect is necessarily contingent on 
model specification). The race effect for dia- 
betes declines by 20 percent. The presence 
of other diseases, however, does not account 
for the effect of race on hypertension. Co- 
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Table 6. Relative Risk of Disease Onset for Blacks Relative to Whites: Health and Retirement 
Survey Respondents, Ages 51 to 61, 1992 

Condition Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Major Fatal Diseases 
Hypertension 1.74* 1.64* 1.56* 1.47* 1.38 1.34 
Diabetes 3.10* 2.46* 2.07* 1.88* 2.16* 2.29* 
Cancer .67 .74 .75 .78 .62 .63 
Chronic obstructive 1.36 1.05 .93 .88 .77 .74 

pulmonary disease 
Heart 1.22 1.08 .89 .86 .73 .78 
Stroke 2.70* 2.29* 2.00* 2.00* 1.80 1.59 

Major Nonfatal Diseases and Impairments 
Emotional problems .99 .87 .83 .82 .58* .51* 
Arthritis 1.36* 1.23 1.09 1.05 1.07 1.11 
Heart attack 1.37 1.05 .84 .79 .66 .63 
Asthma 1.01 .90 .93 .93 .81 .63 
Back .96 .88 .83 .84 .95 .94 
Foot and leg 1.32* 1.28* 1.19 1.11 1.21 1.15 
Kidney or bladder 1.33 1.22 1.12 1.12 .86 .86 
Stomach or intestinal 1.34 1.25 1.18 1.10 .97 .89 

ulcers 
Pain 1.12 1.03 .96 .92 .74* .71* 
Vision impairment 3.01* 2.31* 2.19* 2.12* 1.58* 1.46* 
Hearing impairment 1.44* 1.12 1.05 1.04 1.05 1.03 
Depression 1.92* 1.55* 1.61* 1.56* 1.15 1.04 

Disability 
Work disability 1.36* 1.16 1.16 1.12 .98 .89 
Home disability 1.26 1.10 1.06 1.04 .94 .86 
Activity limitation 1.17 1.07 1.01 .97 .86 .81 
Mobility 1.13 .96 .92 .87 .73* .70* 
Strength 1.14 .99 .97 .89 .76 .73* 
Activities of daily 3.06* 2.71* 2.44* 2.41* 1.89* 1.77* 

living 

Note: Model specification: Model 1 includes age, race, sex; Model 2 adds education to Model 1; Model 3 
adds major diseases to Model 2; Model 4 adds health behaviors to Model 3; Model 5 adds stress/support, job 
characteristics, household income, wealth, and availability of health insurance to Model 4; Model 6 deletes 
major diseases from Model 5. 

*p < .05 (two-tailed tests for race difference) 

morbidity also has modest implications for 
the racial gap in the nonfatal diseases and 
disability. When fatal chronic diseases are 
introduced into the models for the nonfatal 
conditions and disability, the race effect is 
reduced somewhat for foot and leg prob- 
lems, vision impairment, hearing problems, 
and activities of daily living. Not surpris- 
ingly, the fatal chronic diseases serve as bio- 
medical pathways linking race with nonfatal 
health outcomes. Note, however, that in the 
case of foot and leg problems, vision, de- 

pression, and activities of daily living, race 
continues to have a statistically significant 
association, even after the introduction of 
the fatal conditions.5 

Introducing the health behaviors in Model 
4 has only a negligible impact on the race 
effect for any of the health conditions. Ra- 

5Our evaluation of the changes in the effects 
of race is substantive and not statistical; we have 
not tested whether the coefficients themselves 
changed significantly. 
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cial differences in smoking, drinking, body 
mass, and exercise do not appear to be the 
primary conduit accounting for racial differ- 
ences in disease onset in middle age. 

Taking account of socioeconomic circum- 
stances in Model 5 produces some reduction 
in the effect of race for hypertension, pain, 
vision problems, and depression. Large re- 
ductions in the effects of race (in terms of 
changes in the magnitude of the effect) also 
are observed for mobility-related disability 
and activities of daily living. Somewhat sur- 
prisingly, the race effect increases margin- 
ally for diabetes onset when social condi- 
tions are included in the model. For pain on- 
set, the development of an increasingly rich 
model unmasks an effect of race in which 
blacks are less likely to experience the onset 
of pain, all else being equal. Similarly, con- 
trolling for a rich set of explanatory vari- 
ables results in blacks being less likely to ex- 
perience mobility and strength limitations. 

Our discussion of Table 6 has assumed 
that co-morbidity effects are exogenous to 
how race influences chronic disease via 
adult socioeconomic circumstances. We 
made this assumption because we are un- 
able to establish the temporal ordering of 
co-morbidity and the socioeconomic ex- 
planatory variables. In essence, we have 
stacked the deck against identifying the so- 
cioeconomic conditions that differentiate 
the health of blacks from the health of 
whites. To gauge the implications of this as- 
sumption, we estimated the full model 
omitting co-morbid conditions (Model 6 in 
Table 6). This allows us to determine 
whether race influences the risk of chronic 
disease via co-morbid conditions, after tak- 
ing account of the socioeconomic effects. In 
this specification, co-morbidity is cast as an 
endogenous explanation of the effects of 
race on the risk of disease. 

Comparing Models 5 and 6, the results 
suggest that the association of race and the 
risk of chronic disease is not primarily a 
function of co-morbid conditions. The effect 
of race is relatively stable regardless of 
whether co-morbid conditions are included 
as explanatory factors. In the full set of re- 
sults (not shown), very little change was ob- 
served in the other effects in the models. Our 
modeling efforts suggest that it matters little 
whether co-morbid conditions are assumed 

to be largely exogenous or endogenous when 
modeling how racial differences in disease 
during middle age come about. 

Results in Table 6 support the idea that 
socioeconomic circumstances rather than 
health behaviors are the primary mecha- 
nisms accounting for blacks' general health 
disadvantages. The largest changes in the 
effects of race come after adding education 
and the set of adult socioeconomic circum- 
stances to the models. Indeed, when educa- 
tion alone is introduced into the model 
(compare Models 1 and 2), the effect of 
race is strikingly reduced in the case of dia- 
betes, arthritis, vision impairment, hearing 
impairment, depression, and work disabil- 
ity. This suggests that early life-cycle socio- 
economic resources frequently differentiate 
the chronic health problems of blacks and 
whites. 

Of the 10 health conditions for which 
blacks and whites differ significantly in 
terms of incidence (see Model 1 in Table 6), 
the race effect is reduced to nonsignificance 
for 7 conditions after measures of socioeco- 
nomic circumstances are included. The race 
effects remain significant for diabetes, vi- 
sion impairment, and activities of daily liv- 
ing-note, however, the enormous drop in 
the race effect for these conditions across 
Models 1 to 5. For three conditions, the race 
effect becomes statistically significant after 
controlling for adult socioeconomic circum- 
stances: Once the adult life circumstances of 
blacks and whites are statistically homog- 
enized, blacks are significantly less likely to 
experience the onset of emotional problems, 
pain, and mobility limitations. 

Based on the main effects models, we next 
included interaction terms estimating whe- 
ther the effects of socioeconomic circum- 
stances differ for blacks and whites. Our 
general expectation is that blacks should see 
fewer benefits from socioeconomic resour- 
ces than do whites. The specific interaction 
terms considered are race x central city resi- 
dence, x family income, x education, x 
wealth, x difficulties in handling life prob- 
lems, x dissatisfaction with friendships, x fi- 
nancial dissatisfaction, x health insurance, x 
job stress, and x the physical demands of the 
job. Each interaction was entered separately 
for each chronic health problem, resulting in 
220 models. Of the 220 models, only three 
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interactions were statistically significant.6 
Further, for the majority of models with non- 
significant results, the pattern of the interac- 
tions indicated that blacks derive greater 
health benefits than do whites from socio- 
economic resources. This pattern may reflect 
the fact that blacks' base level of resources 
lags so far behind that of whites. Our results 
provide little evidence that blacks derive 
fewer health benefits from socioeconomic 
resources than do whites and, in fact, the op- 
posite may be true. 

CONCLUSIONS 

We have posed the question whether the ef- 
fect of race was selective on the type of 
chronic health condition. In general, it ap- 
pears that racial differences in the preva- 
lence of health problems in middle age are 
pervasive across all major domains of 
health. Blacks are more afflicted than whites 
by hypertension, diabetes, and stroke, and 
blacks are more likely than whites to have 
most of the nonfatal diseases and impair- 
ments. Blacks have higher rates than whites 
of almost all forms of disability. Differences 
between the races in the incidence rates de- 
fining the onset of health problems in middle 
age generally mirror racial differences in 
prevalence, although fewer of the race ef- 
fects are statistically significant. The fact 
that blacks and whites differ more dramati- 
cally in terms of prevalence rather than inci- 
dence suggests that the greater prevalence of 
health problems among middle-aged blacks 
is the outcome of a long-term and cumula- 
tive process of health disadvantage over the 
life cycle. This idea is reinforced by the ra- 
cial disparity in survival to middle age. Ra- 
cial differences in chronic health problems 
among middle-aged persons, therefore, are 
not the simple product of a sudden bifurca- 
tion in health at middle age. 

The health experiences of blacks and 
whites in middle age continue and reinforce 
the life cycle trajectory of inequality in 
health already present. The magnitude of the 
disparities between blacks and whites in 
health that arise during middle age is sub- 
stantial, as demonstrated in our simulations 
of the racial differences in the cumulative 
probability of experiencing the onset of fa- 
tal chronic diseases during middle age (a 12- 
year period) among persons who survive to 
middle age free of the disease. Chronic dis- 
ease is a defining facet of life in middle 
age-particularly for blacks. 

If white Americans are the "gold standard" 
of aging, black Americans experience ex- 
traordinary rates of premature aging. These 
results reinforce the recent findings by Hay- 
ward and Heron (1999) that blacks experi- 
ence truncated lives and extended periods of 
life with disabling conditions. Our results 
also indicate that the years of life spent with 
a chronic condition arise from a broad range 
of chronic health conditions. In this sense, it 
is not easy to envision straightforward, 
short-term solutions to resolving the racial 
gap in health. 

Our second aim was to investigate the role 
of health behaviors and social structural cir- 
cumstances in the link between race and 
health. The idea is that the effect of race on 
health operates through life-cycle socioeco- 
nomic advantages and disadvantages. Over- 
all, we found support for the idea that social 
structural circumstances operate as mecha- 
nisms connecting race with chronic health 
problems. Of particular importance is the 
role of education-an early life-cycle 
marker of socioeconomic achievement. Even 
for those few health conditions for which the 
race effect remained statistically significant, 
social structural circumstances played a 
dominant role in accounting for the total ef- 
fect of race. 

We found less evidence that health risk 
behaviors play a substantial role in account- 
ing for racial differences in chronic health 
conditions, suggesting that the disparity be- 
tween races in health is rooted in what Link 
and Phelan (1995) call the fundamental so- 
cial conditions of disease rather than behav- 
ioral differences. Although this finding is 
important for understanding the conditions 
defining the health chances of blacks and 

6 The significant race interactions were: (a) Job 
stress significantly increases the risk of diabetes 
among blacks, but no association is found for 
whites; (b) blacks with health insurance have a 
lower risk of asthma than do blacks without 
health insurance, but no effect of health insur- 
ance is observed for whites; and (c) difficulty in 
handling life problems places whites at greater 
risk of depression, but no association is observed 
for blacks. 
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whites, it indicates that resolving racial dif- 
ferences in chronic disease is less amenable 
to short-term public health policies focused 
on smoking, alcohol consumption, obesity, 
and exercise. While public health policies in 
general are important for improving popula- 
tion health, such policies are not likely to be 
an effective means of resolving racial in- 
equality in health. 

Some researchers (Williams 1996, 1997) 
have suggested that blacks and whites differ 
in their ability to transform socioeconomic 
resources into good health. It is argued that 
institutional racism devalues blacks' socio- 
economic resources by imposing inferior 
educational quality, economic uncertainty, 
and discrimination. Our results provide little 
support for this position-at least with re- 
gard to how socioeconomic resources influ- 
ence the onset of chronic health conditions 
during middle age. Instead, the evidence in- 
dicates that blacks and whites are differen- 
tially channeled into socioeconomic circum- 
stances over the life cycle in a way that de- 
prives blacks of good health relative to 
whites. The fundamental meaning and im- 
portance of socioeconomic circumstances in 
influencing chronic health problems, how- 
ever, is the same for blacks and whites. Does 
institutional racism influence the health of 
blacks and whites? Our results suggest it 
does, but that institutional racism may oper- 
ate indirectly through trajectories of socio- 
economic achievement rather than through a 
transformation of the value of socioeco- 
nomic achievement for health for middle- 
aged blacks. 

Increasingly, researchers document the 
enormous disparities in health and mortality 
separating blacks and whites in the United 
States (Bound et al. 1996; Geronimus 1996; 
Hayward and Heron 1999; LeClere, Rogers, 
and Peters 1997; Peek, Coward, and Hen- 
retta 1997). We have focused intensively on 
racial differences in morbidity during 
middle age, although our results point to 
disparities occurring more broadly across 
the life cycle. This echoes Hayward and 
Heron's (1999) recent study in which 
blacks' were observed to have both a 
greater chance of chronic health problems 
over the entire adult life cycle and a greater 
chance of dying young. Chronic health 
problems and mortality combine to truncate 

the lives of blacks relative to whites and en- 
gender a life cycle fraught with a signifi- 
cant number of years spent in poor health. 
Our analysis, as well as other recent re- 
search ( LeClere et al. 1997), establishes 
that these differences are rooted in the fun- 
damental social conditions of life. 

Future research should identify how dif- 
ferent circumstances experienced over the 
life cycle stratify the chronic health experi- 
ences of blacks and whites. Our focus has 
primarily been on the effects of the socio- 
economic conditions of adult life as the 
mechanisms linking race with chronic 
health problems. Some evidence suggests 
that much of chronic disease experience is 
also rooted in childhood (e.g., low birth 
weight, inadequate nutrition, childhood 
poverty, and childhood illnesses; see Barker 
1997a, 1997b; Blackwell et al. forthcoming; 
Elo and Preston 1992). Other evidence 
identifies the substantial effects of the work 
environment at different points in the career 
(Mare 1990; Moore and Hayward 1990; 
Pavalko, Elder, and Clipp 1993), mid- and 
late-adulthood social and economic circum- 
stances (Hayward et al. 1997; Kington and 
Smith 1997; Ross and Wu 1995), and com- 
munity environment (LeClere et al. ,1997). 
Chronic health conditions, therefore, are 
not simply an outcome of biological aging 
or reflective of one's health behaviors and 
social circumstances at a particular stage of 
life. Rather, chronic health conditions in 
middle and late life appear to be sensitive to 
socioeconomic conditions over the entire 
life cycle (Kuh and Ben-Shlomo 1997). 
What remains ambiguous is how various 
conditions experienced at different points in 
the life cycle result in particular health out- 
comes. The difficulty in establishing these 
effects is compounded by the fact that 
health also affects life-cycle achievement. A 
growing body of evidence suggests that 
life-cycle wealth, income, and labor force 
attachment are aspects of individuals' so- 
cioeconomic circumstances that may be in- 
fluenced by health (Bound et al. 1996; Hay- 
ward et al. 1996; Shea, Miles, and Hayward 
1996; Smith and Kington 1997). 

It is increasingly clear that health and 
achievement are intertwined over the life 
cycle, although research spanning broad por- 
tions of the life cycle is largely absent. Miss- 
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ing is research on how health and achieve- 
ment processes are linked across childhood, 
adolescence, adulthood, and old age. Such a 
perspective would not only enrich current 
studies of the racial inequality in health, but 
it would introduce health into life-cycle 
achievement models where health is largely 
absent as an explanatory factor. This is es- 
pecially important for gaining a fuller under- 
standing of differences in both the life-cycle 
achievements and health of black Americans 
and white Americans. 
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ERRATUM 

VOLUME 65, NUMBER 3, JUNE2000 

Kanazawa, Satoshi. A New Solution to the Collective Action Problem: The Paradox of Voter 
Turnout. 

Page 439, Figure 1: In the June 2000 issue, "Yes" and "No" were reversed in Figure 1. 
The corrected figure appears below: 
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Figure 1. Relative Likelihood of Voting at 
Time 1 
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