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Preface

The Committee on Population was established in 1983 to bring the
knowledge and methods of the population sciences to bear on major issues of
science and public policy. The committee's work has increasingly dealt with the
demography and health of aging populations. Together with the Committee on
National Statistics and the Division of Health Promotion and Disease
Prevention of the Institute of Medicine, the committee sponsored a Workshop
on Forecasting Survival, Health, and Disability in 1992. In December 1992, the
committee organized a Workshop on Demography of Aging, which led to the
publication of a volume of edited papers (Preston and Martin, 1995) that
covered a range of topics, from household and family demography, to work and
retirement, intergenerational transfers, and health. Two chapters in that volume,
in particular, Medical Demography (Kenneth G. Manton and Eric Stallard) and
Socioeconomic Differences in Adult Mortality and Health Status (Samuel H.
Preston and Paul Taubman), pointed to the need for more in-depth analysis of
racial and ethnic differences in health at older ages. This concern prompted the
Committee, with funding from the National Institute on Aging (NIA), to
organize a workshop, held in Washington in December 1994, at which scholars
from diverse health disciplines could present and discuss analyses and reviews.
This volume includes revised versions of some of the papers originally
presented at the workshop. They have benefited both from the discussion at the
original workshop, for which we thank all the participants, and from later
review, for which we thank the generous scholars who must remain anonymous.

The committee was very fortunate to have two members, Linda Martin and
Beth Soldo, who devoted time and energy to planning the workshop, guiding
authors in their revisions, and editing this volume.
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We want to thank our colleagues who helped develop the 1994 workshop:
Ronald Abeles (NIA), Jacob Feldman (National Center for Health Statistics),
Samuel Preston (the immediate past chair of the committee), Burton Singer
(Princeton University), Richard Suzman (NIA), and David Willis (NIA).
Thanks also are due Robert Moffitt and James Smith, members of the
committee who assisted with the review of the papers. We also appreciate the
contributions of Michael McGinniss and Michael Stoto. Beyond his role on the
organizing group, Richard Suzman was a catalyst, both intellectually and
financially, and we are grateful to him and the National Institute on Aging for
their support.

Finally, the staff of the Committee on Population were essential to this
endeavor. Karen Foote was diligent and thorough in handling the organization
of the workshop and the review process. Joel Rosenquist ably handled all the
administrative tasks for the workshop and manuscript production. John Haaga,
the committee director, provided supervision throughout and critical insight in
the final stages of the project. Barbara White gave a helpful and thorough
copyediting of the report.

Most of all, of course, we appreciate the contributions of the authors.

Ronald Lee

Chair, Committee on Population

Racial and Ethnic Differences in the Health of Older Americans
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1

Introduction

Linda G. Martin and Beth J. Soldo

Although the survival advantage of whites over blacks has generally
declined over the past 30 years, there is continuing debate about differential
mortality patterns by age, as well as concern about broader health disadvantages
of blacks relative to whites. There is some evidence that the black mortality
curve crosses over that of whites in old age—that is, that blacks have an
advantage at the oldest ages—but this finding is subject to argument. Moreover,
this mortality advantage, if it exists, is not necessarily associated with lower
rates of morbidity and disability.

At the same time, we need to better understand the health situations of
older Hispanics and Asian/Pacific Islanders, and the extent to which their
immigration experiences and cultural heritages are positively or negatively
related to their health outcomes. The elderly population in the United States has
become more racially and ethnically diverse in recent years, and this trend is
expected to continue. Projections based on recent trends in life expectancy and
immigration show that the Hispanic origin and ''other race" (Asian/Pacific
Islanders; and American Indian, Eskimo, and Aleut) populations aged 65 and
over in the United States will each increase elevenfold by the middle of the next
century. The black elderly population is expected to more than triple, while the
white non-Hispanic population will just double. White non-Hispanic persons
were 87 percent of the population aged 65 and over in 1990, but they will be 67
percent of the much larger population aged 65 and over in the year 2050
(Hobbs, 1996).

Of course, making predictions on the basis of such projections is perilous.
The Census Bureau figures cited above are middle-range projections that are
based on current trends in immigration and life expectancy. Projections must
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also contain, if only implicitly, forecasts of how today's preteenagers, teenagers,
and young adults (who will constitute the 65-and-older age group in the year
2050), and the future immigrants who will join them, will identify their race and
ethnicity when they are asked these questions in the year 2050. It is likely that
the race and ethnicity categories used in census and official statistics will
change several times by then.

This potential for change underscores an important point for the analyses
discussed here: race and ethnicity are fluid categories, whose meanings vary
and are to be understood in a particular social and historical context. They are
not biological taxa. In this volume we have, wherever possible, used the racial
and ethnic classification adopted for reporting purposes in federal government
publications (Office of Federal Statistical Policy and Standards, 1978).1 Many
of the large data sets analyzed in the chapters that follow used these categories,
and vital rates and population figures with which the smaller studies are
compared tend to use them. But within these categories there is much diversity
(cultural, socioeconomic, behavioral, genetic) that is relevant to health
outcomes. Several of the chapters address some of the challenges associated
with identifying membership in particular groups.

It is common for researchers concerned with health outcomes (including
mortality) to control for race and ethnicity in their analyses. Such procedures
statistically adjust for a range of factors that are known to be related to health
and that vary across racial and ethnic groups. Of late, however, there has been
renewed interest in understanding these racial and ethnic differences and their
potential implications for the mix and distribution of health states within the
population. Socioeconomic arguments cite the consequences of lifelong
poverty. Relevant factors include both early-life differences, such as birth
weight and childhood nutrition, and midlife variables, such as access to
employer-provided health insurance, the strain of physically demanding work,
and exposure to a broad range of toxins, both behavioral (e.g., smoking) and
environmental (e.g., workplace exposures). Over the life cycle, these factors
combine to increase the demand for health care, while potentially limiting
consumption of necessary health services. In late life, these factors may affect
the age of onset of both morbidity and disability, the severity of symptoms, and
ultimately the age at, and cause of, death. Recent research also highlights the
enduring effects of education. Increased education appears to lower the risks for
some chronic diseases—most notably, coronary heart disease and, perhaps most
intriguingly, organic dementias—while retarding the pace of disease
progression for other conditions (Snowdon et al., 1996; Feinstein, 1993).

1 The Office of Management and Budget has issued a proposed statistical directive allowing
multiple racial and ethnic classification, to replace the system set up in 1979. For a discussion
of the history of the current system and issues affecting proposed revisions, see Edmonston et
al., 1996.
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In contrast to these socioeconomic explanations, cultural theories
emphasize differences in norms regarding lifestyle and self-care behaviors,
contacts with health care providers, and treatment compliance. Moreover, the
experience of racial and ethnic discrimination may have adverse psychological
and physiological effects, in addition to limiting the quantity and quality of
health care received. Still other research suggests that there are race-related
genetic factors both for predisposing conditions, such as hypertension and
diabetes mellitus, and for life-threatening conditions, such as aplastic anemia.

Most commonly, competing causal explanations are examined
independently of one another, although it is unlikely that any one approach can
solely account for differences observed by race or ethnicity. The Committee on
Population believed that it would be worthwhile to bring together experts from
a variety of disciplines to examine and evaluate alternative models. The
overarching goal of the committee's 1994 workshop, which was sponsored by
the National Institute on Aging, was to make progress in understanding the
extent to which racial and ethnic differences reflect differences in
socioeconomic status, health-promoting behaviors, access to health care,
genetics, and other factors.

Ideally, we would have had papers that addressed all aspects of health—
both total and cause-specific mortality, morbidity, and disability—for each of
the major ethnic and racial groups in the United States, as well as providing
systematic consideration of the potential causal factors mentioned above. Data
limitations, funds, and the current status of the field did not allow us to fill each
cell of the multidimensional matrix. Rather, we chose to focus on critical cells
in which either research is most advanced or the need for information is greatest—
something we hope will itself be a substantial contribution. Accordingly, the
nine papers in this volume range from overviews of racial and ethnic
differences in the measures of health outcomes to in-depth looks at particular
causal factors to investigations of specific diseases or specific ethnic groups.2

The result of our pragmatic approach has been a primary focus on black-white
differentials, given that the bulk of available data and analysis have highlighted
these. Nevertheless, several of the papers provide insight into the health of the
growing proportion of the elderly who are Hispanic or Asian/Pacific Islanders.

The academic disciplines represented include the social and behavioral
sciences, demography, epidemiology, genetics, and medicine. The data sources
used were even more diverse, including censuses, death registries,
administrative records from Social Security and Medicare, national surveys
(e.g., the National Longitudinal Mortality Survey, the National Long Term Care
Survey, the Health

2 At the workshop, we also benefited from two additional presentations on specific diseases—
one on hypertension by Norman Anderson and another on cancer by Harold Freeman. We
refer you to their published work (e.g., Anderson and McManus, 1996; Freeman, 1991). Also,
Burton Singer made a presentation of work in progress, jointly authored with Carol Ryff,
entitled "Social Ordering/Health Linkages: Pathways and Allostasis," which delved into
psychosocial, physiological, and chemical aspects of stress and their implications for health.
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and Retirement Survey, the Asset and Health Dynamics of the Oldest Old
[AHEAD] survey, the National Medical Expenditures Survey), and small area
studies (e.g., the New Haven Established Populations for the Epidemiologic
Study of the Elderly, the Ni-Hon-San Studies of Japanese and Japanese
Americans, the North Manhattan Aging Project).

The volume begins with papers by Irma Elo and Samuel Preston and by
Kenneth Manton and Eric Stallard that assess overall differences in mortality
among racial and ethnic groups of older Americans and, in particular,
investigate the often-observed crossover of mortality rates of blacks and whites
in late life. Both papers recognize problems associated with age reporting that
may contribute to the apparent black-white crossover in mortality. Elo and
Preston (Chapter 2) bring the keen perspective and tools of demography to the
issue. They review and evaluate several studies using different data sets and
estimation techniques to address the crossover question. Only one study, which
is based on a relatively small sample, fails to detect a crossover, but this study is
noteworthy because the data set on which it is based has been so painstakingly
constructed. The authors and M. Hill matched death certificates of blacks ages
60 and older in 1980 and 1985 with records from the U.S. census and records
from the Social Security Administration. Their findings of age misreporting
from these matched data are used to correct the age distribution of deaths
among blacks. When the corrected distribution is compared with the
distribution for whites, no crossover in mortality at older ages is evident.

Manton and Stallard (Chapter 3) link racial and ethnic patterns of age-
specific mortality to age patterns of specific disease processes, namely,
osteoporosis and hip fracture, heart diseases and stroke, and cancers. They
argue that these processes, in combination with the mortality selection of frail
persons, provide evidence of a crossover at later ages. Their analysis of death
certificates in particular reveals a crossover, even when allowing for a plausible
degree of age misreporting. Manton and Stallard conclude their paper with an
analysis of disability and active life expectancy and find that older blacks,
despite their survival advantage, experience more disability than whites, who
they suggest are more subject to acute disease.

Although these first two papers come to conflicting conclusions on the
mortality-crossover issue, we believe that both make important contributions to
the debate and that together they highlight the value of different approaches and
the need for further work on the question. The two papers agree that there is
Hispanic advantage in survival at older ages relative to whites and blacks. Elo
and Preston's analysis also highlights the possible contribution of immigrant
status to the mortality advantage both for Hispanics and for Asians and Pacific
Islanders. They argue that this advantage may be due in part to the selectivity of
migration. (Immigrants may be among the healthiest and hardiest individuals in
their countries of origin.) But the apparent mortality advantage for immigrants
may also be partly an artifact of measurement: some immigrants return to their
countries of
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origin in old age, and thus their deaths are not reported in the United States.
Moreover, as noted in other papers in the volume, older Hispanics, despite their
apparent mortality advantage, report more physical and functional health
problems than do non-Hispanic whites.

The next set of four papers focuses on possible causal pathways to racial
and ethnic differentials in health. James Smith and Raynard Kington
(Chapter 4) focus on the complex interactions linking race, socioeconomic
status, and health. Their review of the literature indicates that taking
socioeconomic differences into account eliminates a significant proportion of
observed racial differences in health status. Moreover, most of the difference in
mortality is eliminated. Smith and Kington use data from the new Health and
Retirement Survey (HRS) and the AHEAD survey, which provide the best
information to date on the income and wealth of older Americans. They
estimate models that allow for nonlinear effects of economic variables and that
include risk factors, such as smoking, drinking, and exercise. They find that the
effects on health status of being black or Hispanic relative to being non-
Hispanic white are substantially reduced by the inclusion of measures of
income and wealth. The risk factors, though in some cases statistically
significant, have only modest collective effects on racial and ethnic differences
in health status in these models. Finally, Smith and Kington present a
preliminary investigation of reverse causation that indicates that the feedbacks
from health to current socioeconomic status are probably more important than
the effects of socioeconomic status on health in the short run.

Taking a step back from health outcomes, Lisa Berkman and Jewel Mullen
(Chapter 5) focus on black-white differences in health-damaging and health-
promoting behaviors, controlling where possible for socioeconomic status. They
base their observations on a general review of the literature, as well as their own
analyses of data from the New Haven Established Populations for the
Epidemiologic Study of the Elderly. Despite greater apparent concern on the
part of blacks than whites about their health, blacks do not consistently adopt
more beneficial behaviors than whites. Older blacks engage in less physical
activity and are more likely to be obese (especially women), but they are less
likely to consume alcohol than whites. Racial differences in smoking patterns
are complex, with older blacks less likely to have ever smoked but, if they have,
less likely to have quit. Lack of exercise and obesity are associated with
hypertension and diabetes, both of which have been reported to be twice as
common among blacks than among whites. Berkman and Mullen also explore
the role of social networks and social support in influencing health, but find few
racial differences in summary measures of social support.

José Escarce and Frank Puffer (Chapter 6) examine the use of medical care
of older blacks and whites, yet another possible factor underlying differences in
health outcomes. Using data from the 1987 National Medical Expenditure
Survey, they analyze racial differences in total medical care expenditures
(irrespective of source of payment), physician visits, and inpatient hospital
nights. They
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estimate two types of models: one that adjusts for variables that primarily
describe need for medical care and one that includes additional demographic
and socioeconomic characteristics and represents more of what they call a
demand perspective. In the latter, although blacks were slightly less likely than
whites to have some medical expenses, there were no significant differences in
the level of expenditure, conditional on having at least some. In the former,
which included only age, sex, race, health status, and measures of attitudes and
beliefs about health care, race had a larger effect: whites were significantly
more likely than blacks to have at least some medical expenditures and some
physician visits. Moreover, conditional on some utilization, blacks had lower
levels of use. Escarce and Puffer conclude that racial differences in the quantity
of medical care received by elderly people in the United States have largely
disappeared, but that the care that blacks receive may not fully reflect their
differential health needs. Thus, older blacks may still be underserved by health
care services.

James Neel (Chapter 7) also focuses on black-white differences in health,
but examines possible genetic bases for these differences. Despite the
"avalanche" in the discovery of genetic variation since World War II, Neel
argues that most variation has no effect on survival. Among the polymorphisms
that have been related to health are those in the code for human leukocyte
antigens, which are associated with autoimmune disorders in middle or late life.
Although these polymorphisms are present in both blacks and whites, the
establishment of an association between an allele and a disease in one group
does not necessarily imply that it exists in another, and in this case, the
association has been established only in white populations. Another association
currently receiving great attention is that of Alzheimer's disease and the type ε4
allele of the apolipoprotein E system, but once again research on the link among
whites is more advanced.

Next Neel highlights two diseases—hypertension and diabetes—that,
depending on the definitions of disease used, are relatively more prevalent
among blacks than whites. He notes the familial nature of both, but reminds us
that familial patterns do not necessarily reflect genetic differences per se. Both
diseases are heterogeneous and are caused by multiple factors, but a number of
rare subtypes with strong genetic linkages have been identified.

In sum, knowledge about the genetic basis of racial differentials in adult
and late-life diseases is meager. Neel concludes by noting that blacks and
whites are generally very similar genetically and that differences in
environment play a strong role in determining how inherited susceptibilities are
expressed. Until researchers become more adept at measuring and controlling
for these factors, it will be difficult to reach conclusions regarding racial
differences in susceptibility to complex diseases.

The final three papers of the volume focus on either specific diseases or
specific ethnic groups. Barry Gurland and his associates (Chapter 8) highlight a
disease not discussed at length in the earlier papers, but one with important
implications for the quality of life and the need for long-term care. They report
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on a study in North Manhattan of dementia among Hispanics, blacks, and non-
Hispanic whites, in which particular care is taken to minimize ethnic and racial
biases in diagnosis, some of which may be based in differences in educational
attainment. They find that Hispanics and blacks have a higher age-adjusted
prevalence of dementia than non-Hispanic whites. However, in a multivariate
analysis that controls for education and sex, ethnic and racial differences are not
statistically significant. They propose three hypotheses for the relation of
education to dementia: (1) that education is curtailed relatively early owing to
precursors of dementia, and thus there is reverse causation; (2) that low
educational attainment is associated with other deprivations that are related to
dementia; and (3) that education builds and maintains a robust neurobiological
structure.

To understand the implications of dementia for quality of life and to
further test the possibility of ethnic or racial bias in diagnosis, the Gurland team
examines the prevalence of memory complaints, functional impairments, and
depression among those with advanced dementia and those with border-zone
dementia in the three racial/ethnic groups, and they find similar patterns. There
are, however, striking differences in service utilization by dementias, with non-
Hispanic whites much more likely to be in nursing homes than the other two
groups and with blacks likely to be relatively greater users of home care and
hospitals. Hispanics and blacks are also more likely to use emergency clinics
than whites.

The penultimate paper provides insight into the role of culture by studying
coronary heart disease among Japanese Americans and Japanese in Japan.
Dwayne Reed and Katsukiko Yano (Chapter 9) compare three groups of men,
all of whose grandparents were native Japanese and all of whom were born
between 1900 and 1919, but who were distinguished by their residence in the
mid- to late-1960s in three different locations: California, Hawaii, and Japan. At
baseline examination, age-adjusted prevalence rates indicated generally greatest
risk factors for coronary heart disease among the Californians and lowest
among those in Japan. The only exception was for smoking, which was highest
in Japan. A similar pattern, with Hawaiians intermediate, is found for
myocardial infarction and coronary heart disease over various follow-up periods.

Further analysis by birthplace of the group residing in Hawaii found that
birth in Japan or extended residence there when younger was generally
associated with lower risk factors for coronary heart disease. Various measures
of retention of Japanese culture were also predictive of lower risk factors, but in
multivariate models of coronary heart disease that included these risk factors,
the cultural measures did not have significant effects. Nor were measures of
psychosocial stresses statistically significant. The study suggests the important
role that modifying high-risk behavior can play in reducing coronary heart
disease, highlights cultural influences on those risk factors, and suggests the
potential for alterations in risk through community-level interventions.

The final paper, by Kyriakos Markides and colleagues (Chapter 10),
reviews the health of older Hispanics, who currently make up only a very small
proportion
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of older Americans but whose numbers are likely to increase rapidly in the
future. The authors note the overall advantage of Hispanics in comparison with
non-Hispanic whites and blacks in mortality, but caution that there is significant
intragroup heterogeneity, with Cuban Americans most advantaged, Puerto
Ricans least, and Mexican Americans intermediate. They also note that the
Hispanic mortality advantage holds for most major causes of death; only
diabetes and liver disease/cirrhosis are exceptions. Given Hispanics' generally
lower socioeconomic status as well as their relatively more vulnerable risk
profiles, this advantage is difficult to explain. Speculation has focused on
protective cultural effects, as well as selective immigration, but the authors cite
conflicting evidence of effects of immigrant status on broader indicators of
health and reinforce the fact noted earlier that the Hispanic advantage in
mortality is not accompanied by a Hispanic advantage in disability.

As a group, these nine papers increase our sophistication in thinking about
racial and ethnic differences among older Americans. Besides providing the
best estimates to date of differences in mortality and other aspects of health,
they underscore the critical interactions of socioeconomic status and
environment with race and ethnicity and provide perspective on the roles of
culture and immigration experience.

Many of the issues that motivated this volume remain unresolved. Gaps in
nationally representative data sets are partially at fault. Several studies provide
detailed measures of adult health transitions and late-life socioeconomic status,
but no study provides a full range of comparable life-history measures for the
individual, no less the family. We lack, of course, survey data linked with
genetic markers, and the ethical and legal obstacles to building such an
integrated data set are formidable. Finally, there is a continuing need to clarify
analytically what it is we mean by racial and ethnic differences. Such research
moves us into more refined discussions of unobserved heterogeneity. It also
requires that we generate testable hypotheses of how culturally distinct
differences emerge and the extent to which such differences are diluted through
intermarriage or socioeconomic integration. These are topics that have not
commanded much thoughtful reflection in the demography of aging but that are
clearly an important part of any emerging research agenda in the field.
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2

Racial and Ethnic Differences in Mortality
at Older Ages

Irma T. Elo and Samuel H. Preston

INTRODUCTION

This paper evaluates evidence regarding racial and ethnic differences in
mortality in the United States. In keeping with the theme, we emphasize
mortality at older ages; specifically, we deal with ages 45 and above and
attempt to extend the analyses to ages 100 and older. We focus on recent
estimates rather than attempting a broader historical overview. We give our
main attention to mortality rates from all causes combined, although we refer to
studies of racial and ethnic differences in mortality by cause of death in a later
section.

We deal with four major groups: African Americans, Hispanic, Asian
Americans and Pacific Islanders, and whites (or, on occasion, non-Hispanic
groups). The analyses are organized by type of data sources available: vital
statistics/census-derived rates, linked data files, and extinct generation methods.

VITAL STATISTICS AND CENSUS DATA

African Americans and Whites

Mortality estimates for whites and African Americans based on vital
statistics and census data have consistently shown black death rates to exceed
white rates until some age above the mid-seventies; at that point, black death
rates have historically "crossed over" white rates and have declined relative to
white rates thereafter. In Table 2-1 and Figures 2-1 and 2-2, we show estimates
of age-specific death rates by 5-year age groups above age 45 for African
Americans and whites (as well as for Asian/Pacific Islanders and Hispanics) in
1989. The rates
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TABLE 2-1 Death Rates Based on Vital Statistics and Census Data: Whites, African
Americans, Asian/Pacific Islanders, and Hispanics, 1989

Death Rates (per 1,000) Ratios
Age
Group

Whites African
Americans

Asian/
Pacific
Islanders

Hispanics African-
Americans
to White
Rates

Asian/
Pacific
Islanders
to
White
Rates

Hispanic
to
White
Rates

Males
45-49 4.41 10.82 2.35 4.89 2.45 0.53 1.11
50-54 6.96 15.92 3.69 6.56 2.29 0.53 0.94
55-59 11.63 22.63 6.10 9.23 1.95 0.52 0.79
60-64 18.46 31.86 10.55 14.30 1.73 0.57 0.77
65-69 27.97 44.94 15.33 20.54 1.61 0.55 0.73
70-74 43.27 60.40 25.28 32.01 1.40 0.58 0.74
75-79 65.97 81.83 42.29 47.91 1.24 0.64 0.73
80-84 102.57 109.82 70.47 71.95 1.07 0.69 0.70
85-89 152.97 148.70 121.50 108.20 0.97 0.67 0.71
90-94 240.73 201.59 — 160.76 0.84 — 0.63
95+ 310.51 233.67 — — 0.75 — —
Females
45-49 2.36 5.19 1.37 1.92 2.20 0.58 0.81
50-54 3.99 7.85 2.55 3.12 1.97 0.64 0.78
55-59 6.50 11.75 3.99 4.92 1.81 0.61 0.76
60-64 10.15 17.98 5.45 7.75 1.77 0.54 0.76
65-69 15.48 25.21 8.64 12.12 1.63 0.56 0.78
70-74 24.28 34.83 13.33 18.32 1.43 0.55 0.75
75-79 38.46 50.72 22.90 28.03 1.32 0.60 0.73
80-84 64.56 73.33 42.90 47.67 1.14 0.66 0.74
85-89 108.88 110.05 101.44 79.53 1.01 0.70 0.73
90-94 189.08 159.18 — 153.25 0.84 — 0.72
95+ 288.03 231.88 — — 0.80 — —

Note: For Asians and Pacific Islanders, the final, open-ended age interval begins at age 85+; for
Hispanics at age 90+. The ratios to white rates for the open-ended interval are based on
comparable rates for whites.
SOURCE: Based on data from National Center for Health Statistics, 1993; Hollman, 1993; 1989
NCHS Mortality Detailed Data Tape.

are obtained in a conventional manner, using 1989 deaths from vital
statistics in the numerator (National Center for Health Statistics [NCHS], 1993)
and the Census Bureau's estimates of population on July 1, 1989, in the
denominator (Hollman, 1993).1 The crossover to lower African-American
mortality occurs in the age interval 85 to 89 for males and 90 to 94 for females.
At younger ages,

1 Census estimates are based on a reconciliation of cohort counts in the 1980 and 1990
censuses, with the addition of information from Medicare at older ages. Typical patterns of
census undercounts by age, sex, and race are preserved in the estimates. Because population
estimates are presented in thousands, we choose the final open-ended interval for African
Americans and whites to be age 95 and older and to be lower for other groups.
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FIGURE 2-1 Death rates, white, African-American, Asian/Pacific Islander, and
Hispanic females, 1989. SOURCES: Based on data from National Center for
Health Statistics, 1993; Hollman, 1993; 1989 NCHS Mortality Detailed Data Tape.

FIGURE 2-2 Death rates, white, African-American, Asian/Pacific Islander and
Hispanic males, 1989. SOURCES: Based on data from National Center for Health
Statistics, 1993; Hollman, 1993; 1989 NCHS Mortality Detailed Data Tape.
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age-specific death rates for African Americans exceed white rates by as
much as two to one, and there is a gradual, but steady, narrowing of the
differential as age advances (Table 2-1 and Figures 2-1 and 2-2). Throughout
the 20th century, black-white mortality differentials have been characterized by
the occurrence of the greatest relative disadvantage for blacks in middle age,
followed by a slower rate of increase in black death rates relative to white rates.

Many observers have attributed the crossover to the ''survival of the
fittest," suggesting that adverse conditions faced by African Americans at
younger ages subject the weakest members of a cohort to high mortality with
only the most robust reaching old age (e.g., Jackson, 1980; Markides and
Mindel, 1987; Otten et al., 1990; Manton et al., 1991; Zopf, 1992). Manton and
others have further formalized this notion into arguments involving unobserved
heterogeneity (Manton and Stallard, 1981; Manton et al., 1981, 1987). These
views have dominated much of the literature on mortality of elderly African
Americans. Yet evidence from other populations suggests that cohorts who
have experienced unfavorable conditions in early life also tend to experience
elevated mortality at older ages (Elo and Preston, 1992; Mosley and Gray, 1993).

An alternative explanation for the crossover phenomenon is the poor
quality of vital statistics and census data used to estimate African-American
mortality, on which much of the evidence for the crossover has been based
(Zelnik, 1969; Coale and Kisker, 1986, 1990). Zelnik and Coale and Kisker cite
the likelihood that misreporting of age and other forms of error have seriously
biased African-American death rates at older ages. The unreliability of age data
for older African Americans undoubtedly reflects the fact that many of their
births were never registered. Most were born in the South, where few states
were members of the birth-registration area before 1920 (Shapiro, 1950).

Substantial evidence exists to support the notion that the misreporting of
age is a serious source of bias in estimates of mortality at older ages,
particularly among African Americans. The first study to reveal serious
inconsistencies in age reporting in vital statistics and census data was the 1960
Matched Records Study, which linked death certificates registered in May to
August 1960 to the 1960 Census of Population (NCHS, 1968; Kitagawa and
Hauser, 1973). In only 44.7 percent of nonwhite male and 36.9 percent of
nonwhite female matched cases was the same age reported in the two sources.
Ages reported on the death certificate were systematically younger than those
reported on the census record, and discrepancies increased sharply with age and
were pronounced even in 5-year age groups. Such inconsistencies were less
pronounced for whites than nonwhites; 74.5 percent of the ages agreed in the
two sources for white males and 67.9 percent for white females.2 Corrections
for age discrepancies in the two

2 Because African Americans made up 92 percent of the total nonwhite population in the
1960 Census of Population, these results mostly reflect age reporting among African
Americans (tabulated from the Bureau of the Census, 1983:Table 4-5).
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sources led to only relatively small changes in the white rates at older ages but
substantially increased estimated death rates for nonwhites. The racial crossover
in mortality moved from the age interval 75 to 79, based on uncorrected rates,
to the last open-ended age interval, 85 and older, after corrections were made
for age inconsistencies (Kitagawa and Hauser, 1973:Table 6-1).

More recent evidence of inconsistencies in vital statistics and census data
come from evaluations of intercensal changes in cohort size and intercensal
deaths. These results for each of the intercensal decades from 1930-1940 to
1980-1990 show increasing amounts of inconsistency between vital statistics
and census data for African Americans as age advances (Elo and Preston,
1994). Mortality rates based on these data are likely to be highly unreliable.
Similar analyses for whites, on the other hand, have concluded that vital
statistics and census data for the most recent decade, 1980-1990, are highly
consistent up to age 94, with consistency levels similar to those found in
Sweden and the Netherlands, countries with population registers (Shrestha and
Preston, 1995).

Coale and Kisker (1990) have suggested that African-American vital
statistics deaths from age 65 to age 70 are more numerous than Medicare
deaths, but that at ages above 80 they are 7 percent to 10 percent incomplete.
They base their conclusion on a comparison of census populations with
reconstructed populations inferred from registered deaths. The authors
interpreted this finding as a suggestion of possible underregistration of African-
American deaths at advanced ages, but the finding is also consistent with
greater overstatement of age in the census than in death statistics, a pattern
revealed by the 1960 matching study discussed above. Although we have
uncovered no studies of possible underregistration of deaths, Shryock and
Siegel (1973) assert death underregistration to be less than 1 percent in 1967.

Another potential problem with the use of vital statistics and census data is
inconsistency of the reporting of race on death certificates and on the census
records. Available evidence suggests that this is not an important issue for
African Americans or whites.3 The 1960 Matched Records Study found, for
example, that 98.2 percent of African Americans (all ages combined) had the
same race reported on the death certificate as on the census record; if we ignore
whether the same individual was represented in the two totals, the net difference
was only 0.3 percent (NCHS, 1969).4 A more recent study linking records from
12 Current Population Surveys (CPS) with the National Death Index for 1979 to
1985 found a similarly high correspondence in the reporting of race among

3 We should note that an increase in interracial marriages in recent years has raised the
potential for inconsistent race reporting for the offspring of such marriages on death
certificates and on birth and census records (see, e.g., Hahn et al., 1992; Robinson and Gist,
1992). Such inconsistencies do not, however, affect the results discussed in this paper.

4 In this linkage study, the total number of African Americans in the census was 34,994,
whereas the total number reported as African American on the death certificate was 35,085, a
net difference of 1 - (34,994/35,085) = 0.003 (tabulated from NCHS, 1969:Table 2).
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African Americans; for 98.2 percent the same race was reported on the death
certificate as in the CPS record, with a net difference of 0.4 percent (Sorlie et
al., 1992). The consistency in the reporting of race is even higher for whites; in
the 1960 study, 99.8 percent of the whites had the same race recorded on the
death certificate and the census record (NCHS, 1969), and in the 1979-1985
CPS/death certificate link the agreement for whites was 99.2 percent (Sorlie et
al., 1992).

Hispanics

The recent addition of a Hispanic-origin item to death certificates on a
state-by-state basis starting in 1978 permits a (nearly) national level calculation
of death rates from vital statistics and censuses for Hispanics. Estimated death
rates for the self-identified Hispanic population in 1989 are presented in
Table 2-1 and Figures 2-1 and 2-2. Because published numbers of deaths for
Hispanics are available only in 10-year age categories, we have derived the
numerators from a tabulation of the NCHS death files for 1989. Death
certificates in which the Hispanic-origin field is classified as Mexican, Puerto
Rican, Cuban, Central or South American, or other Hispanic origin are
included. Population denominators are based on the Census Bureau's estimates
of the Hispanic population on July 1, 1989; Hispanic identification is based on
responses to the 1980 and 1990 Hispanic origin questions included in the two
censuses (Hollman, 1993). Because Louisiana, New Hampshire, and Oklahoma
did not tabulate data on deaths by Hispanic origin (NCHS, 1993:Table 7-7),
these states, representing about 1 percent of the older Hispanic population, are
excluded from the numerator and the denominator. Hispanic residents of other
states who died in Louisiana, New Hampshire, or Oklahoma are also
necessarily excluded from the numerator in the calculation of death rates. The
number of Hispanic deaths may thus be slightly underestimated and may lead to
a small downward bias in the death rates shown in Table 2-1.

Except for males aged 45 to 49, death rates for the Hispanic population are
below those of the white population for both sexes at all ages. The proportionate
gap between Hispanics and whites tends to increase with age, so that Hispanic
death rates are 26 percent to 30 percent below those of whites at ages 80 to 84
and 85 to 89. Similar differences in Hispanic and white death rates at ages 45
and above are revealed by the mortality estimates, also based on vital statistics
and census data, incorporated into the Census Bureau's population projections
(Day, 1993). The difference between Hispanic and white rates increases as age
advances, with the ratios of Hispanic to white rates declining from 1.02 at ages
45 to 49 to 0.71 at ages 80 to 84 for males and from 0.88 at ages 45 to 49 to
0.72 at ages 80 to 84 for females (Bureau of the Census, unpublished
tabulations).5 The

5 The Census Bureau's mortality estimates are based on NCHS death data for age, sex, race
and Hispanic origin. The denominator data in the calculation of the death rates are based on
1990 census data adjusted for net census coverage error with the use of demographic analysis
(for further detail, see Day, 1993:xxxvii).
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results of Table 2-1 are consistent with Hispanic/non-Hispanic differences in
1979 to 1981 in 15 reporting states; at all ages above 44, Hispanic males and
females had death rates below the national average in these 15 states (NCHS,
1990).

The pattern revealed in Table 2-1 is also consistent with earlier analyses of
Hispanic mortality at a subnational level. Most of these studies focused on
Texas and California, where persons of Mexican origin dominate among the
Hispanic group, or on New York, where Puerto Ricans dominate. Rather than
using self-identification, the studies identify the Hispanic-origin population
either by applying a Spanish surname classification system to deaths and
population or by using the identification of place of birth to classify those born
outside the United States. Studies using place of birth to identify the Hispanic-
origin population sometimes focus separately on Mexican, Puerto Rican, or
Cuban-born persons.

One of the most detailed studies compares age-specific death rates of
various Hispanic subgroups with those of whites during 1979-1981
(Rosenwaike, 1987). The study uses 10-year age groups up to age 75 and above,
and deals separately with persons born in Mexico, Puerto Rico, and Cuba. Of
the 24 age, sex, and origin groups for which comparisons with whites are made
at ages 45 and older, only 4 show higher death rates for Hispanics (Puerto Rican
males at ages 45 to 54 and 55 to 64; Puerto Rican and Mexican females at 65 to
74). Cubans, a relatively high-status immigrant group, show exceptionally low
mortality in all comparisons. All three Hispanic-origin groups have lower age-
standardized death rates than whites for diseases of the heart, cerebrovascular
diseases, and malignant neoplasms, with the exception of heart disease among
Puerto Rican women.

Bradshaw and Liese (1991) provide a useful chronological review of
studies of Hispanic mortality in the Southwest and California. Most of the
studies are based on Spanish surname classifications. In general, studies of
relative mortality among older Hispanics since 1950 show older Hispanic males
to have lower mortality than older non-Hispanic males. The picture for females
is more complex. Early studies usually found older Hispanic females to be at a
disadvantage, but this disadvantage has typically been reduced or reversed in
more recent years (e.g., Rosenwaike and Bradshaw, 1989). Female Hispanics
appear to have made faster progress relative to non-Hispanics than have male
Hispanics. This tendency was observed (for all ages combined) in the Hispanic
study with the longest historical sweep, an analysis of mortality among people
with Spanish surnames from 1940 to 1980 in Bexar County, Texas (San
Antonio) (Frisbie, 1991:Table 3:3). If the results in Table 2-1 are correct,
Hispanic females have achieved mortality conditions every bit as favorable as
Hispanic males.

The question, of course, is whether Table 2-1 is credible. There are several
potential sources of error. First, misreporting of age may be a serious problem
for Hispanics, as it is for blacks. The only study that we know of that provides
direct evidence about age reporting patterns among Hispanics in the United
States is a study by Kestenbaum (1992) that linked 1987 death certificates from
Texas and
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Massachusetts to the Social Security Administration's Master Beneficiary
Record File. This study shows that for Hispanics, age reporting in the two
sources was more consistent than for African Americans but less consistent than
for non-Hispanic whites. At death certificate ages 65 and above, ages agreed for
88.4 percent of Hispanic, 72.6 percent of African-American, and 94.6 percent of
non-Hispanic white decedents. At death certificate ages 85 and above, the
respective percentages were 81.7 percent, 63.2 percent, and 91.7 percent. Only
21 percent of the Hispanic population aged 65 and older resided in these two
states in 1990, and thus the above results may not accurately reflect age
reporting patterns among the Hispanic population nationwide (Bureau of the
Census, 1992a, 1992b, 1992c). Nevertheless, the results suggest that age
reporting problems are more prevalent among Hispanic Americans than non-
Hispanic white Americans.

Indirect evidence further suggests that inconsistencies in age reporting
between death certificates and census records could lead to biased estimates of
Hispanic mortality at older ages. Rosenwaike and Preston (1984) use
intercensal methods to compare the consistency of recorded deaths and
population counts by cohort in the censuses of 1960 and 1970. Using data on
the Puerto Rican-born population from the censuses and vital statistics systems
of both the United States and Puerto Rico, they find large inconsistencies at
older ages. For example, there were 25 percent too many persons reported at
ages 75 and above in the 1970 census relative to the number expected from the
1960 census and intercensal deaths. This inconsistency is much larger than that
found using the same basic method on data for African Americans for the same
or later periods (Elo and Preston, 1994). Dechter and Preston (1991)
demonstrate that these inconsistencies are large and pervasive in Latin America.

An additional problem, not serious for blacks or whites, is a potential
disparity between ethnic identification systems used for deaths and for
population counts. Rosenwaike and Bradshaw (1988) examine death certificates
and coding instructions for vital statistics offices in five states that were using
the Hispanic-origin question. They find that the ethnic systems are
"demonstrably incomparable" with census systems, especially for subcategories
of the Hispanic population.

Fortunately, the Sorlie et al. (1992) study investigates the comparability of
Hispanic identification in the CPS and on death certificates for states using the
Hispanic-origin question on death certificates. They find net underreporting of
Hispanic-origin question on death certificates, but the discrepancy was not
large: in a linked file, 600 decedents were identified as Hispanic on the CPS,
and 563 death certificates identified an Hispanic origin. Sixty-two people were
listed as Hispanic on the CPS but not on the death certificate, and 25 on the
death certificate but not on the CPS. The numbers pertain to all ages; no age
breakdown is available. The net error of 6.6 percent in the Sorlie et al. study
suggests that Hispanic death rates in Table 2-1 should be raised by this amount
as a first approximation.
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Results are reported only for the matched sample in which Hispanic-origin
field is filled out on the death certificate. A failure to report on this field on
death certificates may bias estimates of Hispanic mortality computed in the
conventional manner. In 1989, for example, information on Hispanic origin was
missing on about 3 percent of the death certificates at ages 45 and above.6 In
contrast, when the Hispanic-origin field is not filled out on a census form, the
Census Bureau uses various imputation procedures to assign a value to the
missing data.

The only other linked data set that permits an investigation of the
comparability of classifications is the Kitagawa-Hauser (1973) study of U.S.
death certificates and 1960 census records. Their only result pertaining to the
Hispanic population relates to persons born in Mexico. Correction for
inconsistencies in reporting left the death rate unchanged for Mexican-born
males and reduced the uncorrected death rate by 2 percent for Mexican-born
females. Consistent with results reported earlier, corrected age-standardized
death rates for Mexican-born males were 16 percent below those of white
natives aged 35 and older in 1960, whereas corrected female rates were 1
percent higher (Kitagawa and Hauser, 1973:104, 106).

Asian Americans and Pacific Islanders

Death rates for Asian Americans and Pacific Islanders as a group in 1989
are shown in Table 2-1 and Figures 2-1 and 2-2. Because published figures for
this group are also available only in 10-year age intervals, we have obtained
data for the numerators from the NCHS Mortality Detail Files for 1989. The
numerator data consist of all deaths that were classified as Chinese, Japanese,
Hawaiian (including part-Hawaiian), Filipino, and other Asian or Pacific
Islander. Population estimates used in the denominator include persons who
reported themselves in one of the Asian and Pacific Islander groups listed on
the census form, who wrote in responses specifying one of the Asian countries
not listed, or who identified themselves as belonging to one of the Pacific
Islander cultural groups. The denominator data are again based on Census
Bureau's population estimates for July 1, 1989 (Hollman, 1993).

Mortality among Asian Americans and Pacific Islanders appears to be
lower than for any other group shown in Table 2-1. The greatest advantage
relative to whites is indicated for males in the age range 45 to 49 to 55 to 59,
where the rates for Asian/Pacific Islanders are only about half of the rates for
white males. At ages above 75, male rates are still 33 percent to 36 percent
below those of white males. The advantage of Asian/Pacific Islander females
relative to white females is also substantial; death rates for Asian/Pacific
Islander females are 34 percent to

6 The tabulation is based on deaths that occurred in the District of Columbia and 47 states,
excluding Louisiana, New Hampshire, and Oklahoma.
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46 percent below white female rates at ages 45 to 49 through 80 to 84, and 30
percent below the white rates at ages 85 and older.

Previous studies based on vital statistics and census data have similarly
documented low mortality among Asian Americans. Yu et al. (1985) estimated
mortality in 1979-1981 among Chinese, Japanese, and Filipinos, the three
largest Asian groups in the United States. No sex-specific tabulations were
shown. All estimated rates above age 45, shown for 10-year age intervals, were
well below the rates for whites. Filipinos showed strikingly low mortality; death
rates for Filipinos were 41 percent to 69 percent below white rates. Except in
the final, open-ended age interval, 85 and above, Japanese had lower mortality
rates than the Chinese, although both were well below those of whites. Among
the Japanese, at ages 45 to 54 to 75 to 84, estimated death rates were 40 percent
to 59 percent below white rates; among the Chinese, death rates fell below the
white rates by 21 percent to 49 percent. Similar results have been shown for
Asian-American males and females in 1979-1981 at ages 45 to 64 (U.S.
Department of Health and Human Services, 1985:Figures 6 and 7). In addition,
state-level studies from California and Hawaii have shown mortality to be lower
for Japanese and Chinese than for white Americans (for a review, see Barringer
et al., 1993).

A more recent set of mortality estimates for Asian/Pacific Islanders has
been prepared by the Bureau of the Census in conjunction with its population
projections (Day, 1993). These estimates pertain to fiscal year 1992. The
Bureau's estimates are also based on vital statistics and census data, although
the definition of Asian/Pacific Islanders differs from that used in Table 2-1. For
the calculation of age-specific death rates, the estimated number of deaths was
obtained by subtracting deaths of American Indians, provided by the Indian
Health Service, from the deaths of "other races." This procedure was employed
because NCHS death data by race were available only for whites, blacks, and
other races for the time period of interest. Thus, deaths of the Asian/Pacific
Islander population are a residual category once deaths for whites, African
Americans, and American Indians are excluded (Day, 1993:xxxvii). The
denominator data come from the 1990 census with adjustment for net census
coverage error by the use of demographic analyses. The Bureau's estimates also
place Asian/Pacific Islander death rates well below those of whites for both men
and women. In the age range from 45 to 49 to 80 to 84, the death rates for Asian/
Pacific Islander males are 34 percent to 45 percent below white male rates; for
females, the relative advantage ranges from 20 percent to 44 percent (Bureau of
the Census, unpublished tabulations).

The estimates discussed above, however, must be viewed with extreme
caution. The main difficulty in estimating accurate levels of mortality from vital
statistics and census data for Asian Americans and Pacific Islanders stems from
problems in comparability of race reporting in the two sources. Although most
studies that have examined the bias resulting from the lack of agreement in the
denominator and numerator data for Asian Americans have focused on
estimates of infant mortality (e.g., Frost and Shy, 1980; Yu, 1984; Wang et al.,
1992),
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Sorlie et al.'s (1992) study, discussed above, covers the entire age range. The
discrepancies between the baseline race identification taken from the CPS and
the matching death certificate were much larger for Asian/Pacific Islanders than
for whites, African Americans, or Hispanics. The agreement for Asian/Pacific
Islanders was only 82.4 percent, and the race of the decedent was more often
classified as white on the death certificate than on the CPS. No detail by age or
sex was available, although the authors noted that "the rates of agreement did
not vary much by sex or age group of the decedent" (Sorlie et al., 1992:182).
The total number of deaths classified as Asian/Pacific Islander in the CPS
surveys was 272 versus 242 on the matching death records, leading the authors
to conclude that death rates for Asian/Pacific Islanders calculated from vital
statistics and census data are likely to be underestimated by 12 percent (272/242
= 1.12). Even if the Asian/Pacific Islander death rates in Table 2-1 were
multiplied by 1.12, they would still be well below those of white Americans.

The only other national-level study that has examined the comparability of
race classifications on death certificates and census records for Asian
Americans over the entire age range is the 1960 Matched Records Study,
discussed previously. In 1960, percentage agreement was high for Japanese
(97.0%), somewhat lower for Chinese (90.3%), and very low for Filipinos
(72.6%) (NCHS, 1969). Comparable estimates for the same subgroups are not
possible from the National Longitudinal Mortality Survey (NLMS). We know
of no studies that have examined consistency of age reporting in vital statistics
and census data for Asian Americans and Pacific Islanders. However, a strong
emphasis on age in East Asian cultures appears to be associated with unusually
accurate age reporting (Coale and Bannister, 1994).

The large influx of Asian immigrants since the mid-1960s and the
increasing diversity of the Asian/Pacific Islander population as a whole
undoubtedly contribute to the uncertainties in the comparability of vital
statistics and census data used in the estimates of mortality. Mortality levels are
also likely to vary among the Asian/Pacific Islander subgroups and raise
questions of the relevance of mortality estimates for the Asian/Pacific Islander
group as a whole (Barringer et al., 1993).

LINKED STUDIES

Estimates of mortality based on data sources where information for deaths
and population at risk comes from a single file avoid the racial and ethnic
classification problems created by dual data sources discussed above. Data
sources of this type available for estimating mortality among older Americans
are Social Security and Medicare files, the NLMS, and subnational studies.7

7 Recently data from the National Health Interview Survey (NHIS) linkage with the
National Death Index have also become available and provide another source of linked data
for analyses of mortality. These data are based on a linkage of records for individuals aged 18
and above from the 1986-1990 NHIS with the National Death Index for years 1986 through
1991.
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Social Security and Medicare Data

We first focus on two studies that have explicitly examined black-white
mortality differentials based on Social Security and Medicare data. We then
briefly discuss studies of Hispanic mortality. We know of no studies that have
used Social Security and Medicare data to estimate mortality among Asian
Americans and Pacific Islanders.

Comparisons of death rates based on vital statistics and census data with
those obtained from Social Security and Medicare data suggest that
conventionally constructed death rates underestimate African-American
mortality at older ages. Coale and Kisker (1990) have shown, for example, that
in 1980, nonwhite rates calculated from registered deaths and census counts are
substantially lower than Medicare rates from about age 82 to age 95 for both
males and females. Most ratios of death rates calculated from death registration
and census data divided by Medicare death rates for nonwhites fell well below
0.95, while white mortality schedules from the two data sources showed close
correspondence up to age 95. Above age 95, however, the mortality schedules
for both whites and nonwhites from both sources appeared flawed. The authors'
final estimates of mortality showed nonwhite death rates to be above white rates
up to age 90, with the estimated rates above age 90 being slightly lower for
nonwhites than for whites.

These results undoubtedly reflect inconsistencies between age reporting in
Social Security data and on death certificates. Linked studies of death
certificates with Social Security Administration (SSA) records have shown
particularly large inconsistencies in age reporting for African Americans. The
previously cited study by Kestenbaum (1992) based on death data from
Massachusetts and Texas found, for example, that only 72.6 percent of African
Americans whose age at death on the death certificate was 65 and over had the
same age reported in the two sources; for the 85 and older age group, the
percentage was even lower, 63.2 percent. Consistent with findings from
previous studies, age reporting among non-Hispanic whites was much more
compatible; ages agreed for 94.6 percent and 91.7 percent of non-Hispanic
white decedents aged 65 and above and 85 and above, respectively.

Similarly, findings based on a national sample of African-American
decedents aged 65 and older in 1985 show large discrepancies in age reporting
on the death certificate and a matching SSA record (Elo et al., 1996). Only 63
percent of decedents aged 65 and older had the same exact age reported in the
two sources; discrepancies were pronounced even in 5-year age groups, with
only 82 percent of the decedents falling within the same 5-year age group on
death certificates and the matching SSA records. Comparability of age reporting
for whites was not examined. In both studies, when ages disagreed, the death
certificate age was much more likely to be younger than the age at death based
on SSA records, except among the oldest old.
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Perhaps the most careful analyses of old age mortality based on Social
Security and Medicare data was conducted by Kestenbaum (1992). The author
compared white and black mortality differentials at ages 85 and older based on
Social Security and Medicare data from which records for certain
subpopulations though to have most unreliable information had been excluded.
Black mortality exceeded or was the same as white mortality up to age 87 for
males and up to age 88 for females, at which ages the rates crossed over. The
author concluded that "allowing some margin for error, we can assert
confidently that white mortality exceeds black mortality after age 90"
(Kestenbaum, 1992:572).

Because age data on SSA records are reported by the decedents several
years or decades prior to death, whereas the death certificate age is reported by
relatives or others, it is generally believed that an individual's age at death based
on Social Security records is more accurate than the age recorded on the death
certificate. Furthermore, SSA now requires verification of alleged age as a
condition for entitlement to program benefits and enrollment in Medicare. The
superiority of age reporting in Social Security is supported by results from a
three-way matching study linking a sample of death certificates for African
Americans aged 65 and older in 1985 to records for those same individuals in
U.S. censuses of 1900-1920 and to Social Security records (Preston et al., 1996).

Among the oldest cohorts, however, there are reasons to suspect the
accuracy of age reporting even in the SSA files. Problems with SSA data among
the oldest old stem from the relatively lax procedures used in the past to verify
an individual's age. Prior to November 1965, an individual filing for Social
Security benefits was not usually required to provide proof of age as long as the
alleged age was the same as on a request for a Social Security card filed at least
5 years earlier (Deutch, 1973); this was the practice even though SSA made no
systematic attempt to verify the date of birth reported on the initial application
forms (Aziz and Buckler, 1992). Thus, SSA information on date of birth has not
been strictly verified for many persons born near or before the turn of the
century. Even after stricter verification procedures were instituted in 1965,
many elderly persons who could not obtain a birth certificate were allowed to
submit various documents of lesser quality as proof of age (Social Security
Administration, 1988).

We are not aware of any analysis of Hispanic mortality that uses data from
the Social Security Administration. However, when the Census Bureau
undertook projections of the Hispanic population in 1986, it investigated
mortality among Spanish surnamed persons aged 65 and older in Medicare files
during the period 1968-1979. The unpublished analysis is summarized in
Spencer (1986). Death rates for elderly Hispanics computed from Medicare
files were lower than those of elderly whites or blacks. These rates were the
principal basis for the life-table values at baseline used in projections. At age
65, female life expectancy

RACIAL AND ETHNIC DIFFERENCES IN MORTALITY AT OLDER AGES 22

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


estimated for 1983 was 19.36 years and male life expectancy was 15.84 years
(Spencer, 1986:Table B-2). These are 0.5 and 1.3 years higher than the
respective life expectancies for whites in 1982 (NCHS, 1985:11).

National Longitudinal Mortality Survey

An alternative source of data for estimating mortality for various racial and
ethnic groups is the NLMS. Below, we show mortality estimates obtained from
the NLMS Public Use Sample, which is based on five CPS surveys conducted
between March 1979 and March 1981. The NLMS contains 637,324 individual
records that have been linked to the National Death Index (NDI) for the years
1979-1985.8 This record linkage identified 22,649 deaths that had occurred
within the 5-year period following the date of the CPS interview to members of
the five CPS cohorts (for details on the linkage procedures, see Rogot et al.,
1986).9 Because no other follow-up of individuals included in the five CPS
cohorts was attempted, all individuals who were not linked to the NDI were
considered to be alive at the end of the 5-year follow-up period.10 These
procedures are likely to result in some deaths being missed because of a lack of
perfect detection of deaths in the NDI. Rogot et al. (1992:2) have noted that
''there is some ascertainment loss, of perhaps 5%, occurring in the matching
process because of recording errors in the files being matched."

There are reasons to suspect that the success in matching to the NDI differs
by characteristics of the decedent, including race. Curb et al. (1985), for
example, found significant variation by race and sex in the identification of
known deaths in the NDI in 1979-1981. Deaths of African Americans and
women were less likely to be located in the NDI than those of whites and men.
The main explanation given for this finding was Social Security number
discrepancies in the NDI and in the identifying information of the decedent used
in the match. Boyle and Decouflé (1990) also found that in a match to the NDI,
nonwhite deaths were missed more often than white deaths in a follow-up study
of randomly selected Vietnam veterans. We have no way of knowing whether the

8 The NLMS Public Use Data File is a subset of the larger NLMS database consisting of 12
census samples numbering about 1.3 million persons in the United States. Eleven of the
twelve cohorts were taken from CPS surveys conducted from March 1973 through March
1985, with one sample drawn from the 1980 Census of Population. Sample individuals were
then matched to the NDI beginning in 1979, when the NDI was established, with plans to
continue mortality follow-up through 1993 (Rogot et al., 1992).

9 The five CPS surveys were conducted in March 1979, April, August, and December 1980,
and March 1981.

10 We should note, however, that the March 1981 CPS cohort was followed only through
the end of 1985, or approximately 4 years and 9 1/2 months. We cannot distinguish which
sample individuals belong to this cohort, and we must accept a 5-year follow-up period for
them as well (National Institutes of Health, 1992).
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linkage rates varied by race or ethnicity in the NLMS, but it is possible that they
were more complete for whites than for African Americans and perhaps
Hispanics.11 We have elsewhere shown that estimates of white male and female
death rates by educational attainment at ages 55 to 64 through 75 to 84 based on
the NLMS are comparable to those estimated from the National Health and
Nutrition Survey Epidemiologic Follow-up Study (NHEFS) for a roughly
similar time period (Preston and Elo, 1995).

The NLMS data on socioeconomic and demographic characteristics come
from the interview data from the CPS surveys, in which the interviewer
contacts, by personal interview or through the telephone, the most
knowledgeable adult member of the household, who provides information on all
household members. Our samples for these analyses consist of 86,802 males
and 104,372 females aged 45 to 89, of whom 11,165 and 8,584 respectively,
had died  during the 5-year follow-up period. 12 Because of the small number of
deaths for Asian/Pacific Islanders and Hispanics, direct calculation of death
rates is not feasible. Therefore, to assess racial and ethnic differences in
mortality, we estimate a logit regression model where the dependent variable is
the log odds of the probability of dying during the 5-year follow-up period.13

The estimated coefficients are then translated into age-specific death rates by 5-
year age groups. Race/ethnicity is a combined categorical variable. Categories
are non-Hispanic white, non-Hispanic African American, non-Hispanic Asian/
Pacific Islander, and Hispanic. Note that Hispanic individuals can be of any
race; the other groups exclude all individuals who identified themselves as
Hispanic.

Tables 2-2 and 2-3 present the estimated coefficients from the logit
models. Model 1 presents the main effects for the various racial/ethnic groups;
Model 1a further distinguishes between native- and foreign-born Hispanics and
Asian/Pacific

11 Because one of the key fields in establishing a successful link to the NDI is the
individual's Social Security number, if the reporting of this information either in the CPS or on
death certificates varies by race or ethnicity, linkage rates are likely to vary by the same
characteristic. In a national sample of 1985 African-American death certificates at ages 65 and
above, the Social Security number was missing for 9 percent of female and 5 percent of male
decedents (tabulations by the authors); the sample did not include whites. In Kestenbaum's
(1992) study of death certificate linkage with the SSA's Master Beneficiary Record File, only
2.3 percent of death certificates of persons aged 65 and older were missing a Social Security
number or had an invalid number recorded. The Kestenbaum sample, however, was heavily
weighted towards non-Hispanic whites. Of the 121,127 linked cases, 104,288, or 86.1 percent,
were non-Hispanic whites (Kestenbaum, 1992:Table 3). These results suggest that reporting
of Social Security numbers on death certificates may be more complete for whites than for
other racial or ethnic groups.

12 We exclude from the sample individuals whose race on the CPS was coded as either
American Indian or "other" nonwhite, other than African American or Asian/Pacific Islander,
and for whom race was missing (total = 1,244).

13 Age is treated as a linear variable. That the logit of death rates or death probabilities is
highly linear in age was first demonstrated by actuaries in the 1930s (e.g., Perks, 1932) and
has been repeatedly reaffirmed (e.g., Himes et al., 1994). Addition of an age-squared term to
Model 3 did not significantly improve the fit of the model.
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TABLE 2-2 Coefficients of Equations Predicting the Log Odds of Dying in a 5-Year
Period: Males Aged 45 to 89, 1979-1985, National Longitudinal Mortality Surveya

Characteristic Model 1 Model 1a Model 2 Model 3b

Age 0.0926
(0.001)

0.0927
(0.001)

0.0956
(0.001)

0.0826
(0.001)

Race/ethnicityc

Black 0.2934
(0.039)

0.2935
(0.039)

2.1379
(0.228)

0.0610
(0.042)

Asian/Pacific Islander -0.4393
(0.105)

-0.4376
(0.106)

-0.4461
(0.107)

Asian/Pacific Islander Native born -0.3589
(0.171)

Asian/Pacific Islander Foreign born -0.5526
(0.154)

Asian/Pacific Islander Birthplace
unknown

-0.3028
(0.251)

Hispanic -0.4041
(0.071)

0.3542
(0.413)

-0.5462
(0.072)

Hispanic Native born -0.1020
(0.107)

Hispanic Foreign born -0.6246
(0.124)

Hispanic Birthplace unknown -0.4838
(0.175)

Age-race/ethnicity interactions
Age/black -0.0282

(0.003)
Age/Hispanic -0.0115

(0.006)
Constant -7.8178

(0.071)
-7.8245
(0.072)

-8.0209
(0.077)

-7.5322
(0.081)

Log likelihood -28,897.9 -28,890.9 -28,866.0 -28,553.2
Sample size 86,802 86,802 86,802 86,802

a White is used as the reference category; standard errors are in parentheses.
b Model 3 includes controls for education, income, current residence, and marital status.
c White, black, and Asian/Pacific Islander categories exclude all Hispanics. Hispanics can be of
any race.
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TABLE 2-3 Coefficients of Equations Predicting the Log Odds of Dying in a 5-Year
Period: Females Aged 45 to 89, 1979-1985, National Longitudinal Mortality Surveya

Characteristic Model 1 Model 1a Model 2 Model 3b

Age 0.0921
(0.001)

0.0922
(0.001)

0.0941
(0.001)

0.0862
(0.001)

Race/ethnicityc

Black 0.3402
(0.041)

0.3403
(0.041)

1.673
3(0.251)

0.1806
(0.043)

Asian/Pacific Islander -0.5081
(0.144)

-0.5014
(0.144)

-0.5480
(0.146)

Asian/Pacific Islander Native born -0.3309
(0.228)

Asian/Pacific Islander Foreign born -0.6754
(0.219)

Asian/Pacific Islander Birthplace
unknown

-0.4559
(0.356)

Hispanic -0.2495
(0.080)

-0.2431
(0.080)

-0.3970
(0.081)

Hispanic Native born -0.0174
(0.125)

Hispanic Foreign born -0.4128
(0.138)

Hispanic Birthplace unknown -0.3225
(0.196)

Age-race/ethnicity interactions
Age/black -0.0197

(0.004)
Constant -8.5145

(0.081)
-8.5187
(0.081)

-8.6590
(0.086)

-8.3985
(0.094)

Log likelihood -25,790.9 -25,787.8 -25,776.7 -25,673.7
Sample size 104,372 104,372 104,372 104,372

a White is used as the reference category; standard errors are in parentheses.
b Model 3 includes controls for education, income, current residence, and marital status.
c White, black, and Asian/Pacific Islander categories exclude all Hispanics. Hispanics can be of
any race.
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Islanders. Because place of birth was missing for a sizable fraction of the
sample, we have further distinguished this group from the foreign- and native
born Hispanics and Asian/Pacific Islanders. The purpose Model 1a is to
investigate the hypothesis that the relatively low mortality of Asian/Pacific
Islanders and Hispanics reflects the fact that many of these individuals are
recent migrants to the United States. Previous studies have noted the unusually
low mortality of Hispanic, Asian, and other foreign-born adults in the United
States (e.g., Elo and Preston, 1996; Kestenbaum, 1986; Rosenwaike, 1987). In
Model 2 we introduce interactions between age and race/ethnicity; only
interactions significant at least at the 10 percent level are included. Model 3
repeats the same analysis as Model 1 with controls for education, income,
marital status, and current residence (central city, metropolitan area outside
central city, and nonmetropolitan area).

Table 2-4 and Figures 2-3 and 2-4 present the age-specific death rates by 5-
year

TABLE 2-4 Predicted Death Rates: Whites, African Americans, Asian/Pacific Islanders,
and Hispanics, National Longitudinal Mortality Survey, 1979-1985

Death Rates (per 1,000) Ratios
Age
Group

Whites African
Americans

Asian/
Pacific
Islanders

Hispanics African-
American
to White
Rates

Asian/
Pacific
Islander
to
White
Rates

Hispanic
to
White
Rates

Males
45-49 4.58 10.88 2.97 3.92 2.38 0.65 0.86
50-54 7.33 15.08 4.77 5.94 2.06 0.65 0.81
55-59 11.70 20.82 7.63 8.98 1.78 0.65 0.77
60-64 18.55 28.59 12.17 13.52 1.54 0.66 0.73
65-69 29.12 38.99 19.28 20.25 1.34 0.66 0.70
70-74 45.09 52.71 30.24 30.07 1.17 0.67 0.67
75-79 68.42 70.46 46.75 44.17 1.03 0.68 0.65
80-84 101.11 92.95 70.80 63.89 0.92 0.70 0.63
85-89 144.66 120.72 104.37 90.63 0.83 0.72 0.63
Females
45-49 2.28 5.03 1.38 1.79 2.21 0.61 0.79
50-54 3.64 7.26 2.21 2.86 1.99 0.61 0.79
55-59 5.80 10.45 3.53 4.56 1.80 0.61 0.79
60-64 9.20 14.99 5.63 7.25 1.63 0.61 0.79
65-69 14.54 21.41 8.93 11.49 1.47 0.61 0.79
70-74 22.80 30.37 14.12 18.10 1.33 0.62 0.79
75-79 35.36 42.71 22.16 28.24 1.21 0.63 0.80
80-84 53.96 59.35 34.39 43.49 1.10 0.64 0.81
85-89 80.56 81.28 52.54 65.71 1.01 0.65 0.82

SOURCE: Calculations by the authors from the National Longitudinal Mortality Survey public use
file, based on coefficients presented in Tables 2-2 and 2-3, Model 2.
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FIGURE 2-3 Death rates, white, African-American, Asian/Pacific Islander, and
Hispanic females, ages 45 to 69, 1979-1985. SOURCE: Based on data from the
National Longitudinal Mortality Survey.

FIGURE 2-4 Death rates, white, African-American, Asian/Pacific Islander, and
Hispanic males, ages 45 to 89, 1979-1985. SOURCE: Based on data from the
National Longitudinal Mortality Survey.
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age groups up to age 85 to 89 that are predicted from the coefficients
shown in Tables 2-2 and 2-3, Model 2.14 Because the NLMS excluded persons
who were in institutions at the beginning of the follow-up period, death rates
based on the NLMS are below the national level recorded in vital statistics,
particularly at older ages. The predicted death rates for white and African-
American males and females at the youngest age interval shown in Table 2-4
(45 to 49) are similar to the rates based on U.S. life tables in 1983 (near the
midpoint of the follow-up period), but they begin to diverge thereafter, with the
largest differences recorded at the oldest ages (cf. NCHS, 1986).

African Americans

As shown in Tables 2-2 and 2-3, African Americans have higher mortality
than whites, Asian/Pacific Islanders, or Hispanics. The coefficients for African
Americans in Model 1 for both sexes in NLMS are large and highly significant.
As age advances, however, the racial gap in white and black death rates begins
to narrow as is indicated by the significant and negative interaction terms
between age and being African American (Tables 2-2 and 2-3, Model 2). This
convergence is clearly evident in Table 2-4 and Figures 2-3 and 2-4, which
present the predicted death rates by 5-year age groups. At ages 45 to 49 and 50
to 54, African-American death rates are twice as high as white rates, but the
differentials narrow substantially thereafter, as was the case with similar
comparisons presented in Table 2-1. For males, the predicted death rates cross
over in the age interval 80 to 84; for females the rates have become nearly
identical by age 85 to 89, the last age interval shown. In the 1983 U.S. life
tables, the black-white mortality crossover for both males and females occurred
in the age interval 85 and older, the final, open-ended, age interval shown
(NCHS, 1986).

Hispanics

The results from the NLMS also place mortality of older Hispanic
Americans below that of non-Hispanic whites. The ratios of Hispanic to white
rates in Table 2-4 are not very different from those derived from dual data
sources in Table 2-1. The ratios are actually somewhat lower for males in
Table 2-4. Female ratios, on average, are slightly higher in Table 2-4 than in
Table 2-1. Consistently with many earlier studies, Sorlie et al. (1993), also
based on the NLMS, have further demonstrated lower mortality at ages 45 and
above for all

14 The coefficients were translated into age-specific death rates as follows: [ln(ek + 1)]/5 =
µ (x to x+n); where k represents the sum of the appropriate coefficients from Model 2 in
Tables 2-2 and 2-3. For example, the death rate among white males in the age interval 45-49
is obtained as follows: [ln(e(-8.0209 + 44.5*0.0956) +1]/5 = 0.00458. The calculations shown in
Table 2-4 use more precision than the coefficients shown in Tables 2-2 and 2-3.

RACIAL AND ETHNIC DIFFERENCES IN MORTALITY AT OLDER AGES 29

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


Hispanic subgroups (Mexican, Puerto Rican, Cuban, and other Hispanic)
relative to non-Hispanics.

An examination of Model 1a suggests that much of the Hispanic advantage
is due to exceptionally low mortality among Hispanics born outside the United
States (Tables 2-2 and 2-3). The results from the NLMS in fact suggest that the
mortality of U.S.-born Hispanics is not significantly different from that of non-
Hispanic whites for either males or females. The mortality of those for whom a
birthplace was not reported appears closer to that of the foreign born. The low
mortality of the foreign born is often interpreted as reflecting the positive
selection of migrants on such attributes as healthiness. But it is also possible
that the advantage of nonnatives reflects in part the difficulties of following
them up in the U.S. death records, since it is likely that some may have died
abroad. It is also, of course, possible that the linkage of the CPS cohorts to the
NDI was more successful for native- than for foreign-born Hispanics, an
outcome that would lead to an underestimate of mortality among the foreign
born. We have no way of knowing whether this was in fact the case.

We should also exercise some caution in drawing firm conclusions from
the above results because of the relatively small number of deaths in the NLMS,
which also prevents us from conducting more detailed analyses of mortality by
cause of death that could shed further light on the observed patterns.
Nevertheless, the above results underscore the importance of distinguishing
between the native born and the foreign born in studies of health and mortality
among the U.S. Hispanic population. There is clearly a need for further studies
in this area. Data collection efforts that provide large enough sample sizes and
that institute stringent follow-up procedures are needed if we hope to obtain
accurate estimates of mortality for the Hispanic population in the United States.

Asian Americans and Pacific Islanders

The results based on the NLMS also confirm the low mortality of Asian
Americans and Pacific Islanders relative to whites and other racial and ethnic
groups. The relative advantage appears somewhat greater for females than for
males (Tables 2-2 and 2-3). As was the case with Hispanics, results from Model
1a suggest that a portion of the lower mortality of Asian/Pacific Islanders is
attributable to the low mortality among the foreign born. The findings for the
native-born Asian Americans and Pacific Islanders further imply that their
mortality is also lower than that of non-Hispanic whites, although the small
number of deaths makes the results unstable and reaches significance only for
males.

The results from the NLMS indicate that mortality estimates based on vital
statistics and census data seem to exaggerate the relative mortality advantages
of Asian/Pacific Islander males and females in comparison with white
Americans. Ratios of Asian/Pacific Islander death rates to those of whites range
from 0.52 to 0.69 for males in Table 2-1, compared with a range of 0.65 to 0.72
in Table 2-4.

RACIAL AND ETHNIC DIFFERENCES IN MORTALITY AT OLDER AGES 30

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


The respective numbers for females are 0.54 to 0.70 and 0.61 to 0.65. This
exaggeration is most likely the result of underestimation of mortality for this
ethnic group based on data obtained from dual sources. As noted above, the
consistency of race reporting for this subpopulation in death statistics and
census records is low, much lower than for other racial and ethnic groups. Even
so, the NLMS results continue to suggest that Asian/Pacific Islanders in the
United States have extremely low mortality in comparison with whites and
African Americans.

Subnational Studies

A number of studies have used data from small-scale, subnational data
collection efforts, in addition to national data, to examine black-white mortality
differentials at older ages. Wing et al. (1985), for example, analyzed data
collected in the community-based Evans County (Georgia) Study to examine
the black-white mortality crossover. These data, together with data from the
Charleston Heart Study (Charleston County, South Carolina), were reanalyzed
by Manton et al. (1991). The Evans County data consist of a 20-year follow-up
of 3,102 persons aged 15 to 75 in 1960-1962, and the Charleston Heart Study
data are based on a 25-year follow-up of 2,181 individuals aged 35 to 97 in
1960-1961. In both studies, the age of the participants was obtained by a
personal interview at the start of the study.

Manton et al. (1991) examined the age pattern of black and white mortality
and tested the sensitivity of the mortality crossover to different specifications of
the hazard function and the use of different ages at the start of the follow-up.
The age at the start of the follow-up had little effect on the results, and the same
was true for the hazard functions specified. The authors found strong evidence
for a racial crossover in mortality for females (at age 92). The results for males
were more ambiguous. According to the authors (1991:1057):

The relatively small differences in black/white male mortality rates in middle
age caused the crossover to be less significant for males. … Nonetheless, the
difference is in the hypothesized direction and the hazard function yields a
crossover at an age [80-84] consistent with other studies. This, coupled with
the strong evidence for a crossover in female mortality, indicates that the
crossover is a real phenomenon.

The convergence of black and white death rates at older ages has also been
documented in the Alameda County (California) study by Kaplan et al. (1987).
The authors examined the association between behavioral and demographic risk
factors during a 17-year follow-up among subjects who were at least 38 years of
age at the baseline interview in 1965. Age-stratified proportional hazard
analyses were conducted to compare risk factor associations and mortality at
ages 60 to 69 and 70 and older with two younger age groups (38 to 49 and 50 to
59). As noted
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above, a convergence of black and white death rates at older ages was observed;
at ages 70 and older, black mortality was insignificantly lower than white
mortality; the relative hazard for blacks relative to whites was 0.76 with a 95
percent confidence interval of 0.52 to 1.12, when other risk factors were
controlled for (Kaplan et al., 1987:Table 4).

The results from all studies discussed thus far, whether based on vital
statistics and census data or on a single source, show a similar age pattern of
differentials between white and black mortality. African-American death rates
exceed white rates at younger ages, with the two rates slowly converging as age
advances until, at the oldest ages, African-American death rates fall below those
of whites. We have suggested that inconsistencies in age reporting in vital
statistics and census data could account for this pattern when dual data sources
are used for mortality estimates. But even when a single data source is used, a
racial crossover is observed. It is possible that differences between African
Americans and whites in the accuracy of age reporting at the baseline could
lead to the observed mortality patterns. If, for example, net overstatement of age
is more common among African Americans than whites, this could produce a
racial crossover in death rates at older ages because the reported black death
rates at a given age would actually pertain to what is, on average, a younger age
group. None of the studies has made an attempt to verify the accuracy of
baseline age reporting or of differences in the accuracy of age reporting by race.
Even estimates based on Social Security and Medicare data are affected by a
lack of stringent age verification procedures for the oldest old at the time when
they applied for Social Security benefits. Studies that have examined age
reporting patterns among whites and African Americans suggest that age
reporting appears more accurate for whites than blacks. We address the
implications of age misreporting bias for the observed racial crossover in
mortality in the next section.

EXTINCT GENERATION ESTIMATES

An alternative method of estimating mortality at older ages is to track
deaths by age in a birth cohort until the last member of the cohort has died. One
can then reconstitute the size of the cohort and death rates at all previous ages.
The extinct generation method is the principal procedure being used in a major
international analysis of mortality trends at older ages (Kannisto, 1994).

Elo and Preston (1994) have used the extinct generation method to
reconstruct African-American mortality back to 1930 for cohorts born before
1890. When reassembled into age-specific death rates for various periods of
time, the extinct generation estimates show lower death rates above age 80 or
90 than do conventional vital statistics/census methods in 1930, 1940, and 1970,
the only years investigated. Many of the extinct generation death rate series do
not increase with age. The authors argue that net overstatement of age on death
certificates is the likely source of these anomalies.
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To investigate the effect of age misstatement on African-American
mortality at older ages, the authors have matched a sample of 5,262 death
certificates of African Americans dying at ages 60 and above in 1985 or 1980 to
records from U.S. censuses of 1900, 1910, and 1920 and to records of the SSA:
56.8 percent of the death certificates were matched to an early census and 88.1
percent to Social Security records; for 50.5 percent of death certificates, a three-
way match was attained (Preston et al., 1996).

This study shows that ages on death certificates are subject to serious error.
In only about 70 percent of death certificates did the age at death agree with that
available from either of the other two sources. With respect to both alternative
sources, the pattern of age misstatement on death certificates was one of net
understatement. Nevertheless, too many deaths are registered at ages 95 and
above as well as at ages 60 to 69.

In order to convert the corrected distribution of age at death into age-
specific death rates, the authors used a variant of the extinct generation method.
In particular, they used an intercensal growth correction to transform the age
distribution of deaths in 1985 into what the distribution would be in a cohort
subject to 1985 death rates for the rest of its life. The resulting life table death
rates are presented in Table 2-5. Corrected death rates are somewhat higher than
uncorrected death rates at 85 to 89 and much higher than uncorrected rates at
ages over 90. The racial crossover in mortality when compared to the
uncorrected white death rates for 1985 has disappeared.

TABLE 2-5 Estimated Age-Specific Death Rates by Race: United States, 1985 (Death
Rates per 1,000)

Females Males
African Americans African Americans

Age Group Death
Certificate
Ageb

Final
Agec

Whitesa Death
Certificate
Ageb

Final Agec Whitesa

65-69 26.3 22.7 16.1 46.0 44.0 30.3
70-74 38.7 35.4 25.2 65.0 62.4 47.5
75-79 54.9 52.9 40.1 87.6 91.1 71.5
80-84 83.8 70.2 67.8 123.4 114.4 109.2
85-89 118.5 128.9 115.1 160.5 168.8 162.5
90-94 153.4 198.7 188.6 199.2 272.3 238.2
95+ 214.3 290.8 271.2 232.8 323.2 317.7

a White rates are based on registered deaths in 1985 and the Census Bureau's estimates of
population on July 1, 1985.
b Death rates based on age as reported on the death certificate.
c Death rates based on deaths corrected for age misstatement. The final, open-ended, age group
for males and females is 95+.
SOURCE: Preston et al., 1996.
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The Preston et al. (1996) study is the most painstaking attempt to establish
corrected ages at death for older African Americans, and it is the only study that
fails to reveal a crossover between white and black death rates. These two
features are likely to be related to one another. Nevertheless, the results are
based on a relatively small number of linked cases and an unconventional
methodology. If the authors are correct, their conclusions should be validated
within the next 10 to 15 years through Social Security data for cohorts whose
ages have been subject to improved verification.

CAUSES OF DEATH

The major causes of death for people aged 45 and above are diseases of the
heart, malignant neoplasms, and cerebrovascular disease. It would be surprising
if racial and ethnic differences in death rates from all causes combined were not
principally attributable to differences in death rates from these causes. Table 2-6
presents age-standardized death rates at ages 45 and older from these causes in
1989-1991 for the major racial and ethnic groups that we are dealing with. The
rates use preliminary death rates supplied by NCHS and census-based
population estimates; they are calculated by the U.S. Department of Health and
Human Services (NCHS, 1994). As noted earlier, differences in racial and
ethnic classification systems between deaths and population estimates have
probably biased downward death rates for Hispanics (perhaps by 7% or so) and
Asian/Pacific Islanders (12%).

For every comparison of all-cause death rates between whites and another
group that can be made in Table 2-6, the three identified causes account for a
majority of the all-cause discrepancy. Nearly always, they operate in concert.
Hispanics and Asian/Pacific Islanders have lower age-standardized death rates
than whites from all causes and from each of the three causes (although
differences for cerebrovascular disease are minor and in one case negligible);
blacks have higher mortality than whites from all three causes.

In addition to the excess mortality of blacks from the three causes shown
in Table 2-6, mortality from diabetes is an important source of black-white
mortality differentials at ages 45 and older. Death rates from diabetes are two to
three times higher for blacks than for whites at these ages, although the racial
differentials narrow at older ages (Manton et al., 1987; NCHS, 1993). Diabetes
is also an important factor contributing to the excess mortality from heart
disease and stroke among African Americans. Relative to whites, African
Americans have been shown to have a twofold excess risk of diabetes at ages 45
and above, with females having higher prevalence than males. Data on multiple-
cause mortality, an important source of information for describing mortality at
older ages, further show that diabetes is frequently identified as a contributing
cause of death at older ages (Manton et al., 1987).
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TABLE 2-6 Age-Standardized Death Rates at Ages 45 and Older by Race/Ethnicity for
Certain Major Causes of Death: United States, 1989-1991 (Deaths per 100,000)

Cause of Death Whites Blacks Asian/Pacific Islanders Hispanics
Males
All causes 2,030 3,039 1,158 1,484
Diseases of the heart 726 969 373 485
Cerebrovascular diseases 99 194 99 84
Malignant neoplasms 565 870 335 352
Females
All causes 1,223 1,776 714 892
Diseases of the heart 376 597 205 271
Cerebrovascular diseases 84 148 81 63
Malignant neoplasms 380 457 215 238

SOURCE: Compiled from NCHS, 1994: Tables 32-35.

The excess mortality of African Americans from heart disease and stroke
also reflects differences in the distribution of other risk factors between blacks
and whites. The increased prevalence and severity of hypertension among
blacks than whites are well established and are considered important factors
contributing to their poorer health outcomes (e.g., Johnson et al., 1986; Manton
et al., 1987; Svetkey et al., 1993; NCHS, 1994:Table 78). A much higher
prevalence of obesity among black women than other race/sex groups also
places them at an increased risk of mortality (NCHS, 1994:Table 80).

The higher prevalence of cigarette smoking among black than among
white males has also contributed to the higher African-American male mortality
from heart disease, stroke, and lung cancer. The male differentials in lung
cancer mortality are similar to those for all cancers combined, shown in
Table 2-6. In contrast, age-adjusted death rates from lung cancer at ages 45 and
older were higher for white than for African-American women in 1989 (NCHS,
1993). These distinct patterns undoubtedly reflect past cohort differentials in
smoking habits.

The black disadvantage in cancer mortality and morbidity is also evident
when we examine cancer incidence and survival. For many of the most
important cancers, age-adjusted cancer incidence rates in 1991 were higher for
black than for white males, including cancers of the oral cavity and pharynx,
esophagus, stomach, colon, pancreas, lung, and prostate. For females, incidence
rates were also higher for cancers of the colon, pancreas, lung and bronchus,
and cervix uteri (NCHS, 1994:Table 67). In contrast, the age-adjusted incidence
rate for breast cancer was lower for black than for white women. Five-year
relative cancer survival rates are also generally lower for blacks than for whites.
In the period 1983-1990, for example, the 5-year relative survival rates from
cancers of all
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sites was 35.7 percent for black males versus 50.8 percent for white males; the
respective rates for females were 45.5 percent and 59.8 percent. Of the specific
cancer sites for which data were shown—11 for males and 10 for females—
survival rates were lower for blacks than for whites in all but two cases for
males and one for females (NCHS, 1994:Table 68).15

Some of the poorer cancer survival rates among blacks seem to be
attributable to differences in the stage of the disease at the time of the diagnosis
(Brawn et al., 1993; Eley et al., 1994). A study (Ragland et al., 1991) that
examined stage-specific survival rates for cancers for which mortality is
considered avoidable by early diagnosis (colon, rectum, bladder, breast, cervix,
uterine corpus, and prostate), for example, found no significant stage-specific
differentials in survival by race for colon, male rectal, and prostate cancer.
Stage-specific survival differences did, however, persist for male bladder,
female rectal, and breast cancer. It has been suggested that racial differentials in
survival from breast cancer may be linked to nutritional status and lower levels
of serum albumin and hemoglobin (Coates et al., 1990).

Stroke mortality has declined rapidly in recent years, a decline that has
been attributed to favorable trends in risk factors (Higgins and Thom, 1993).
Black-white differentials in stroke mortality, however, remain substantial
(Table 2-6). Among factors contributing to cerebrovascular mortality on which
blacks are adversely distributed are socioeconomic status, prevalence of
hypertension and diabetes, and prevalence of cigarette smoking among males.

The extent to which well-established risk factors (smoking, systolic blood
pressure, total serum cholesterol level, body mass index, alcohol intake, and
diabetes) account for black-white mortality differentials was recently
investigated by Otten et al. (1990) in a national sample of adults based on data
drawn from the National Health and Nutrition Survey Epidemiological Follow-
up Study (1971-1984). At ages 35-77, major cardiovascular diseases accounted
for 56.1 percent of the racial differences in mortality (both sexes combined),
with cerebrovascular diseases alone accounting for 28.0 percent. Cancer
accounted for an additional 18 percent (Otten et al., 1990:Table 2). In an
analysis of all-cause mortality, the above six risk factors accounted for 31
percent of the excess mortality of African Americans at ages 35 to 54 and all of
the much smaller black excess at ages 55 to 77.

Using a more detailed list of causes of death than shown in Table 2-6 for
Hispanics, Markides and Coreil (1986) identify a ''Mexican-American" pattern
of mortality, which has extended to the Hispanic population as a whole in more
recent years (Sorlie et al., 1993). The pattern includes unusually high death rates

15 Data on cancer incidence and survival rates come from the Surveillance, Epidemiology,
and End Results Program of the National Cancer Institute and are based on 11 population-
based registries throughout the United States and Puerto Rico. These data are not limited to
ages 45 and above (NCHS, 1994:270).
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from diabetes, cirrhosis of the liver, and homicide and unusually low death rates
from cardiovascular diseases and cancer. Sorlie et al. (1993) show that Hispanic
death rates are low for cancer at all major sites, including the lung. As noted
earlier, Rosenwaike (1987) examines 1979-1981 age-adjusted death rates by
cause for persons born in Cuba, Mexico, and Puerto Rico. Mexicans and Puerto
Ricans have much higher death rates than whites from diabetes, cirrhosis, and
homicide; Cubans show a significant excess mortality only for homicide.

CONCLUSIONS

In this paper, we examine recent evidence on racial and ethnic differences
in mortality in the United States at ages 45 and above. The four racial and
ethnic groups included are African Americans, Hispanics, Asians and Pacific
Islanders, and whites. We review evidence based on various types of data
sources, including vital statistics and census data, linked data files, and extinct
generation methods. The data for estimating adult and old age mortality in the
United States appear most reliable for whites. Various sources of data error,
including age misreporting, inconsistencies in the coding of race and ethnicity,
and difficulties of following the foreign born in vital statistics data, create
uncertainties in mortality estimates for other racial and ethnic groups.

A comparison of mortality estimates among whites and African Americans
shows a convergence in white and black death rates at oldest ages. At younger
ages, age-specific death rates for African Americans exceed white rates by as
much as two to one, with a gradual narrowing of the differentials as age
advances, until at the oldest ages, African-American death rates fall below those
of whites. This pattern of differentials has been documented in vital statistics
and census data, linked data files, and Social Security/Medicare data.
Substantial evidence exists, however, to support the view that age misreporting
has biased mortality estimates at older ages for African Americans. Age
reporting inconsistencies in vital statistics and census data and age misreporting
in death statistics, both of which are more pronounced for African Americans
than whites, seriously bias comparisons of age-specific death rates based on
dual data sources and on extinct generation estimates. Differences in age
reporting accuracy at the baseline interview in linked data files could also
produce the observed mortality patterns. None of the studies based on linked
data sets have attempted to verify the accuracy of age reporting at the baseline
interview. At the oldest ages, age reporting in Social Security/Medicare data
also has not been strictly verified.

The only study that has systematically investigated the effects of age
misreporting on mortality estimates among African Americans has
demonstrated that age-specific death rates for African Americans at the oldest
ages are biased downward. Mortality estimates based on corrected age
distribution of deaths are substantially higher than estimates based on
uncorrected data at ages 85 and above. When compared to mortality estimates
for whites at these ages, no evidence
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for a racial crossover in mortality is found. Uncertainty about white rates at ages
95+, however, prevents firm conclusions about racial differences in mortality at
the highest ages. This is the only study reviewed here which does not show a
racial crossover in mortality. It is also the only one that has attempted to
establish corrected ages at death for African Americans.

Mortality estimates for Hispanics and for Asian/Pacific Islanders place
their mortality below that of white Americans. The proportionate gap between
Hispanics and whites increases with age, while the Asian/Pacific Islander
advantage is larger at younger than at older ages. In both cases, a portion of the
lower mortality is attributable to the low mortality among the foreign born,
particularly among Hispanics. It is often assumed that the low mortality of the
foreign born is related to the healthy migrant effect, but it is also possible that
deaths of the foreign born are missed in U.S. death records because some of
these individuals may have died abroad. Inconsistencies in the reporting of race
in vital statistics and census data also bias mortality estimates downward for
both Hispanics and Asian/Pacific Islanders. Age misreporting at older ages
introduces an additional source of bias in estimates of mortality among
Hispanics, although this bias appears to be less severe than for African
Americans. Nevertheless, mortality estimates based on linked data sources
suggest that mortality among both Hispanics and Asian/Pacific Islanders is
below that of white Americans.
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3

Health and Disability Differences Among
Racial and Ethnic Groups

Kenneth G. Manton and Eric Stallard

INTRODUCTION

Racial and ethnic differences in the age patterns of incidence and
prevalence of chronic morbidity and disability are important because they
provide data on (1) biological mechanisms, endogenous and exogenous, of age-
related morbidity, (2) how the quality of life for groups changes over age and
time, and (3) lead indicators of future mortality and disability trends that aid in
the development of health policy by improving mortality, health service, and
population forecasts.

We have previously examined epidemiological, demographic, and other
data on racial and ethnic health differences (Manton et al., 1987). Here we
examine more recent biomedical and epidemiological research on African-
American, white, and Hispanic differences in health and disability. Though data
on racial and ethnic health differences have improved and have generated many
new hypotheses, there are many areas in which no definitive studies have been
done for different racial and ethnic groups. Consequently, there is often little
consensus on the magnitude or age dependence of racial and ethnic differences
in health or on the biological mechanisms underlying many differences.

Since the scientific record on racial and ethnic health differences,
especially at late ages, is incomplete, we must assemble available data into a
coherent description to compare age-related health differences across racial and
ethnic groups. For this purpose, a life-table model of the age relation of three
health processes—disability, morbidity, and mortality—is useful. Figure 3-1
portrays changes in two hypothetical cohorts, one with high mortality and one
with low mortality, as linked life-table functions.
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FIGURE 3-1 Interrelations of morbidity, disability, and mortality in two
hypothetical populations. SOURCE: Duke University Center for Demographic
Studies.
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The area between curves for each cohort represents the person-years lived
free of morbidity and disability, with morbidity but free of disability, or with
both morbidity and disability. The high-mortality cohort reflects a population
with more time spent in morbid states but less time spent with disability (e.g., in
developing countries, where acute and long-term medical care for disabled
elderly persons is scarce, or in socioeconomically disadvantaged groups). The
low-mortality cohort spends less time in morbid states, but more time with
disability.

The first scenario suggests that in populations with low life expectancy,
people spend time in clinically latent morbid states and that once disability
occurs, the lack of social and long-term care infrastructure causes rapid terminal
declines due to a loss of physical homeostasis (e.g., Colantonio et al., 1992). It
is uncertain whether this scenario holds for U.S. African Americans and
Hispanics who, often socioeconomically disadvantaged over much of the life
course, may have greater social resources and relatively equitable access to
medical and postacute services at age 65 through Medicare—and to long-term
care services through Medicaid. In populations with high life expectancy, health
care may defer chronic morbidity to later ages, with disabled people able to live
a long time with adequate long-term care. This scenario, however, may not
occur even in economically advanced countries. In Japan, one of the world's
richest economies, only 6 percent of gross national product was spent on health
services in 1990 even though, because of high life expectancy and declining
fertility, the population is aging. Consequently, the health services provided to
the elderly are limited, with many elderly enduring stays of 6 months or more in
acute care hospitals because of a lack of long-term care and rehabilitation
facilities (Okamoto, 1992).

The two hypothetical models represent scenarios against which the health
experience of U.S. racial and ethnic groups can be compared. Race-related
physiological differences (e.g., hypertension; Cooper and Rotimi, 1994) may
produce more complex scenarios than the ones shown in Figure 3-1, as may
differences in access to health care.

Ideally, longitudinal data on levels and types of disability, on flows into
and out of morbidity and disability states, and on ageand gender-specific effects
of diseases on mortality are used to construct such models. For example, a
disabling event prevalent in U.S. postmenopausal women is hip fracture. The
natural history of hip fractures, like that of other events and conditions, has
evolved. The mean age for hip fractures in Britain increased from 67 years in
1944 to 79 years in 1990 (Keene, 1993). This 12-year shift marked a change in
hip fracture's natural history. At age 67, hip fractures often do not involve the
hip socket and are due to exogenous forces. Hip fractures at later ages often
involve the hip socket, are due to osteoporosis, and require more health care.
Such age changes in disease presentation could affect U.S. racial and ethnic
differences in disability and mortality because African-American and Hispanic
females have lower risks of hip fracture than white females.
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Unfortunately, longitudinal data are not equally available for the groups
reviewed. Consequently, we need to assess the quality and scope of the
literature on racial and ethnic differences on specific diseases and conditions
and then integrate these various findings. This is a multistep process.

First, we review data on the racial and ethnic differences in the risks of
specific diseases and in the rates at which the diseases progress. When possible,
we make gender-specific comparisons because racial and ethnic health
differences often vary in degree, and sometimes in direction, by gender. Since
many studies of racial and ethnic groups were done for individual diseases,
studies of racial and ethnic differences have to be reviewed for a number of
areas. Thus, the first stage of the review provides insight into racial and ethnic
differences in disease-specific mechanisms and their age and gender dependence.

Since most disease-specific studies are of select populations, as a second
stage we review the age relation of racial and ethnic differences in health,
disability, and mortality in two sets of national data. First, we examine age
patterns of total and cause-specific mortality by race to determine if they are
consistent with the epidemiological data on racial and ethnic differences in the
age dependence of disease processes. This is logical since racial and ethnic
differences in disease in large part cause racial and ethnic differences in
mortality age patterns. Second, we examine the National Long Term Care
Surveys, where race-specific disability and mortality trajectories can be linked.

Thus, an assemblage of data is used to identify (1) the age dependence of
disease mechanisms, (2) mortality and morbidity linkages, and (3) disability and
mortality linkages. These relations, from different data sets, provide information
to construct models like Figure 3-1.

MAJOR MORBIDITY PROCESSES AND THEIR AGE
DEPENDENCE ACROSS RACIAL AND ETHNIC GROUPS

There are few studies that describe a number of diseases in a longitudinally
followed elderly population. One such study (Guccione et al., 1994), though
representing only whites, provides a context in which to discuss racial and
ethnic differences in disease. In the study, 2,731 people were followed for 38
years to determine which of 10 conditions caused one or more of seven
disabilities in people aged 64 to 98. The proportion of disability due to each
condition, adjusted for age, sex, and comorbidity, is presented in Table 3-1.
Stroke and heart disease caused disability on all seven functions. Diabetes,
osteoarthritis, and hip fracture were also responsible for significant disability.

These results suggest that as a minimum, we should examine studies on
hip fractures (osteoporosis), stroke, and heart disease in African Americans and
Hispanics, and that it would be good to examine atherosclerosis, hypertension,
diabetes, and anemia as well. In the review we look for differences between
racial and ethnic groups (e.g., hip fractures are more prevalent among white
females).
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We examine age differences in disease as well as risk factors and disease
mechanisms. We examine other prevalent diseases (notably cancer) that are not
listed in Table 3-1. Also, to describe possible physiological mechanisms, we
occasionally refer to cross-national data to distinguish social from physiological
factors in racial and ethnic differences in disease. A complication in reviewing
disease mechanisms is that there are racial and ethnic differences in disease
interactions (e.g., atherosclerosis and osteoporosis, diabetes and stroke),
especially at later ages.

Osteoporosis and Hip Fracture

Osteoporosis is usually viewed as a disease of postmenopausal women that
accelerates with age. Two separate mechanisms have been proposed for
osteoporosis. One, prevalent from age 55 to 74, is related to bone density and
the rapidity of postmenopausal declines in estrogens. A second, dominating
after age 75, is due to age differences in vitamin D metabolism (e.g., in the
kidney and liver) and intestinal absorption of calcium (Eastell et al., 1991).

The morbidity of both types of osteoporosis is manifest in two ways. The
first is increased risk of hip, spinal, and wrist fractures. Hip fracture is often
studied because its consequences are severe—hip fracture mortality is estimated
to be between 5 percent and 20 percent with long-term nursing home care
necessary for 15 percent to 33 percent of patients (Boult et al., 1991). Spinal
fractures have a slower course. A second effect of osteoporosis is its interaction
with atherosclerosis. Here we discuss racial and ethnic differences in the effect
of osteoporosis on hip fracture. Interaction with atherosclerosis is deferred to
the discussion of heart disease and stroke.

Early onset osteoporosis is a disease of postmenopausal women that
accelerates with age and is often associated with hip fracture. Hip fracture is
more prevalent in white than in African-American or Hispanic women. Hip
fracture rates begin to increase exponentially at age 70 for white women. They
start to increase exponentially for white men and black women at age 75 and for
black men past age 85. Since the incidence rates of hip fracture double every 5
years, this means that white men and black women have half the incidence of
white women. Hispanic female rates are similar to black female rates (Kellie
and Brody, 1990; Riggs and Melton, 1992). Possible explanations for racial
differences in the incidence of hip fracture (and the rate of osteoporotic
changes) are differences in bone density at menopause (possibly due to early
differences in nutrition, physical activity, and body mass) and in the
postmenopausal production of sex and parathyroid hormones.

One way to understand physiological differences in osteoporosis in racial
and ethnic groups is to examine differences between males and females. The
risk of hip fracture is lower, and occurs at later ages, in males than in females.
Edelstein and Barrett-Connor (1993) found that body mass relative to height
was associated with
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bone mineral density for both genders. However, whereas lean body mass
predicted bone density in both genders, fat mass predicted a larger proportion of
bone mineral density in women than men, possibly because of the conversion of
androgens to estrogens in adipose tissue. Thus, both mechanical (i.e., weight-
bearing physical activity) and hormonal factors likely affect bone density.

To analyze the effect of hormones on bone mineral density in elderly
African-American, Hispanic, and white females, researchers often study serum
estrone, the dominant type of estrogen produced postmenopausally. In
postmenopausal women it is produced by aromatization of androstenedione in
adipose (fat) tissue. Cauley et al. (1994) examined serum estrone levels to see if
they explained differences in bone mass in black and white females. Serum
estrone levels were higher in African-American than in white women, and bone
mass was 23 percent to 27 percent greater in black women. Levels of serum
estrone were related to bone mass differences among white, postmenopausal
women. Bone mass decreased linearly with age for white, but not black,
females. This could be due to several factors. Black-white differences in body
mass explained most differences in serum estrone. However, nonobese black
females had greater bone mass than nonobese white females. Race still
significantly predicted bone mass differences after serum estrone was controlled
for. Edelstein and Barrett-Connor's (1993) study of gender differences in bone
density suggests that female racial differences in bone mass that are not
explained by serum estrone might be due to the greater lean body mass of
African-American females in comparison with white females and to the
mechanical effects of greater muscle mass on physical activity and bone
metabolism. The greater bone density of African-American females may be due
to higher body mass and to greater postmenopausal production of estrone due to
a higher proportion of body fat, factors that could increase the risk of
hypertension and adult onset diabetes. If, instead, greater bone density is due to
greater lean body mass and physical activity in African-American females, then
the metabolic and circulatory effects of a higher body mass would be less likely
to cause stroke and heart disease. Other risk factors for African-American
women, including thinness, prior stroke, using walking aids, and alcohol
consumption, were also risk factors for white women. Lower hip fracture risks
for Hispanic females are also associated with greater body mass. Racial and
ethnic differences in the risk of osteoporosis and hip fracture among females
may involve several additional factors.

First, late onset osteoporosis (age 75 and older) is linked to age changes in
vitamin D metabolism (in the kidney and liver) and intestinal absorption of
calcium (Eastell et al., 1991). Vitamin D increases osteoclastic activity (i.e., a
breaking down of the bone matrix by cells in the constant remodeling of bone
tissue) and bone resorption (decreases in bone mass). Thus, both too little and
too much vitamin D causes osteoporosis (Moon et al., 1992). This effect,
however, differs by race. Blacks are less sensitive than whites to both vitamin D
toxicity and deficiency (Taussig, 1966; Seelig, 1969). Studies of blacks aged 68
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to 93 and whites 70 to 89 showed that hypovitaminosis D with secondary
hyperparathyroidism occurred often in blacks (Perry et al., 1993). However,
even with lower vitamin D levels, there was less bone resorption (and less
turnover of skeletal mass) in U.S. blacks. In native Africans the incidence of hip
fracture is even lower—only half that of U.S. blacks. A lower rate of bone
formation was also indicated by lower serum osteocalcin in U.S. blacks. Blacks
had higher ionized calcium levels than whites with similar parathyroid hormone
levels; this suggests that bone metabolism is less sensitive to parathyroid
hormone in blacks. The reduced sensitivity may be an adaptation in blacks to
(1) a higher melanin content of the skin, which therefore produces less vitamin
D, and (2) a lower intake of dairy products because of a high prevalence of
intestinal lactase deficiency (Pollitzer and Anderson, 1989). A decreased
sensitivity to parathyroid hormone and greater stability of skeletal mass in
African-American females thus appear as important in their lower risk of
osteoporosis as body mass differences and their effects on the postmenopausal
production of sex hormones. Consistent with findings on the two types of
osteoporosis, vitamin D and calcium supplementation, at least in white women,
decreased hip fracture to advanced ages (e.g., in a group with a mean age of 84;
Chapuy et al., 1994). Supplemental estrogens reduced the risk of fracture in
black women, as it did for white women, up to age 75 (Grisso et al., 1994).

Heart Diseases and Stroke

U.S. heart disease and stroke mortality has changed markedly (DeStefano
et al., 1993; Ghali et al., 1990; Pathological Determinants of Atherosclerosis in
Youth Research Group, 1993). Although U.S. mortality for most types of heart
disease and stroke has declined, racial differences in mortality are still marked:
the age-adjusted mortality rates from major cardiovascular diseases for blacks is
1.5 times the rate for whites (Singh et al., 1996:Table 12).

Congestive heart failure is an exception to the general trend toward lower
mortality from cardiovascular disease. Congestive heart failure occurs at late
ages and reflects the cumulative effect of prior is chemic heart disease,
hypertension, and atherosclerosis. Mortality from congestive heart failure
increased until at least 1988 (Centers for Disease Control and Prevention,
1994). Mortality increases were paralleled by increased morbidity and service
use and affected all race and gender groups. Age-standardized congestive heart
failure hospitalization rates increased 60 percent for both whites and blacks
from 1973 to 1986 (Ghali et al., 1990). This is consistent with declines from
1980 to 1989 in nonfatal coronary heart disease at ages 45 to 54—with
increases at ages 75 to 84 (DeStefano et al., 1993).

Changes in other circulatory diseases differ by race and gender. To better
differentiate African-American, Hispanic, and white trends in circulatory
disease (Sempos et al., 1988), we identified factors affecting race and age trends
of
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several processes related to circulatory events: atherosclerosis, diabetes, body
iron stores, and hypertension.

Atherosclerosis

Atherosclerosis is a degenerative process that increases the risk of many
circulatory diseases. It affects coronary heart disease, stroke, and, at late ages,
peripheral vascular disease. Thus, in some senses the relation of atherosclerosis
(the age-dependent process) to heart disease and stroke (the morbid events)
parallels the relation of osteoporosis (the age-dependent process) to hip and
other fractures (the morbid events). An evaluation of African-American and
Hispanic differences in the progression of atherosclerosis is handicapped by a
lack of longitudinal studies; the Framingham Heart Study, for example, studied
only whites. The two best known longitudinal studies of circulatory disease
containing significant numbers of African Americans and whites are the
Charleston Heart Study and the Evans County study. There are, however, cross-
sectional studies of risk factors for circulatory disease that represent African
Americans and whites; a few represent Hispanics. Other studies examine
differences in pathologies of the circulatory system in African Americans and
whites at death.

One widely studied risk factor for atherosclerosis is cholesterol. Some data
suggest that atherosclerosis in whites is more susceptible to cholesterol than in
blacks (Eggen et al., 1965; Strong, 1972). In the 28-year follow-up of the
Charleston Heart Study, the dependence of coronary heart disease mortality on
cholesterol differed in African Americans and whites. White female cholesterol
values had a J-shaped relation to mortality (i.e., mortality was higher at both
very low and very high values of cholesterol). At intermediate values, mortality
risk was lowest. The cholesterol-mortality relation was linear for African-
American females. The increase in the risk of coronary heart disease with an
increase of 1 standard deviation in cholesterol was 60 percent for white,
compared with 40 percent for black, females (Knapp et al., 1992). For males,
both the Charleston Heart Study and the Evans County Study suggest higher
risk of coronary heart disease for whites than for blacks. In Charleston, black
men and women had lower total cholesterol at baseline. Cholesterol was not a
significant predictor of risk for black males (Keil et al., 1993).

To examine African-American, Hispanic, and white differences in the
national distribution of, and changes in, total cholesterol, the National Health
and Nutrition Examination Surveys for 1976 to 1980 (NHANES II) and for
1988 to 1991 (NHANES III; Sempos et al., 1993) can be used. Declines in
cholesterol were similar for whites, African Americans, and Hispanics—though
the proportion in a high-risk group was 8 percentage points lower for both
African American and Hispanics than for whites. Lower cholesterol levels in
African Americans and Hispanics may be due to differences in activity and
nutrition. Studies showed that black Seventh Day Adventists with vegetarian (or
partly vegetarian)
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diets had lower cholesterol than blacks eating an omnivorous diet; that is, a
dose-response effect between cholesterol and nutritional factors (e.g., fats) was
evident for African Americans as it is for whites (Melby et al., 1994).

Total cholesterol is a general indicator of the risk of coronary heart
disease. There is growing interest in cholesterol subtypes and other lipoproteins.
High-density lipoprotein (HDL) cholesterol protects against atherosclerosis by
transporting lipids away from atheromas (irregularly distributed lipid deposits
in the large- and medium-sized arteries). Low-density lipoprotein (LDL)
cholesterol accelerates atherosclerosis, as may very low density lipoproteins
(VLDL) or triglycerides, because LDL is trapped in atheromas after being
oxidized. Other lipoproteins—for example, lipoprotein (a) [Lp(a)] or
apolipoprotein E (Apo E)—also predict racial differences in atherosclerosis.

Lp(a) is associated with heart disease, stroke, and peripheral vascular
disease. It appears to prevent blood clots from being dissolved by blocking
plasminogen—an enzyme responsible for thrombolysis. It may also increase the
uptake of LDLs by atheromas (Valentine et al., 1994).

The Atherosclerosis Risk in Communities (ARIC) study (1986 to 1989) of
14,254 persons measured HDL, LDL, and Lp(a) for blacks and whites of both
genders. Lp(a) strongly discriminated black and white risks of coronary heart
disease. Lp(a) levels were twice as high among blacks of both genders as
among whites. Few environmental factors affected Lp(a). Selby et al. (1994)
showed that Lp(a) levels had genetic determinants and that levels were higher in
African-American than in white women. A genetic determination of Lp(a)
levels for U.S. blacks is consistent with findings that blacks from the Sudan
(Sandholzer et al., 1991), Ghana (Helmhold et al., 1991), and the People's
Republic of the Congo (Parra et al., 1987) had Lp(a) levels similar to U.S.
blacks. Also consistent with a genetic determination is the fact that racial
differences in Lp(a) levels exist at early ages. The Coronary Artery Risk
Development in Young Adults (CARDIA) study of 5,115 persons aged 18 to 30
found mean Lp(a) values twice as high for blacks as for whites—with black
medians three times as high—results consistent with the Houston, Texas
(Gayton et al., 1985), Bogalusa Heart (Srinivasan et al., 1991), and ARIC
studies.

HDL and LDL in ARIC, in contrast, were similar for women of both races.
Black men had more HDL than white men. White men had 16 percent to 26
percent higher triglyceride levels and the lowest HDL levels. Thus, HDL and
triglyceride levels suggest lower risks of coronary heart disease for black men.
The per-unit risk of elevated Lp(a) is less in blacks than whites, suggesting that
Lp(a) interacts with other metabolic factors in blacks (Marcovina et al., 1993).
If Lp(a) inhibits plasminogen, it might elevate black risks of stroke (Shintani et
al., 1993). If Lp(a) increases cholesterol uptake in atheromas, this suggests
interactions with cholesterol—an effect that could be dampened because black
males have lower LDL and higher HDL levels.

Thus, Lp(a) and hypertension may explain the higher mortality from strokes
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for blacks than whites in middle and late-middle ages. Since Lp(a) has genetic
determinants, and mortality selection has been shown in a number of twin
studies to eliminate elevated genetic risks of mortality from coronary heart
disease by age 85 (e.g., Marenberg et al., 1994; Carmelli et al., 1994; Reed et
al., 1991; Heller et al., 1993), these age patterns of disease risk (and mortality
selection) could contribute to a convergence of mortality patterns in blacks and
whites owing to a different age dependence of circulatory diseases related to
atherosclerosis at late ages.

Apo E is important in circulatory disease and dementia. One study
suggested that the effects of Apo E differ in men and women (Ferrières et al.,
1994). In some studies, Apo E2 and E4 subtypes lowered Lp(a), a fact
significant for black circulatory disease risks. E2 was associated with reduced,
and E4 with elevated, risks of heart disease (Tiret et al., 1994). E2 was
associated with higher stroke risks—possibly interacting with diabetes (Couderc
et al., 1993). The effects of E2 were stronger in postmenopausal females
(Schaefer et al., 1994), lowering LDL twice as much as for premenopausal
females.

Racial differences in atherosclerosis are also evaluated by studying
circulatory pathologies in African Americans and whites. The Pathobiological
Determinants of Atherosclerosis in Youth (PDAY, 1993) study collected
material on thoracic and abdominal aortas and right coronary arteries in 1,532
autopsied black and white, male and female, subjects aged 15 to 34 for 1987 to
1990. PDAY did not show more coronary artery raised lesions in white, than
black, males. This differed from the International Atherosclerosis Project
(Guzmán et al., 1968) and other earlier studies (Strong and McGill, 1963;
Eggen and Solberg, 1968). In autopsies of 1,243 blacks and whites aged 30 to
69 in New Orleans (Eggen et al., 1965) and in the International Atherosclerosis
Project, where 23,000 autopsies from 15 geographic locations and four race-sex
groups were assessed (Strong, 1972), there was less calcification of atheromas
in blacks than in whites. Strong concluded that race differences were due to
such factors as diet, activity, smoking, and stress. One dietary factor could be
vitamin D consumption and age differences in its metabolism and its effects on
calcium. The New Orleans study of autopsies from the 1950s to the 1960s
suggested that atherosclerosis was 10 years of age more advanced in whites
than in blacks. Differences between the findings of PDAY and the International
Atherosclerosis Project may be due to recent decreases in the prevalence of
atheromas in white males and a stable prevalence in black males.

Diabetes Mellitus (Adult Onset)

There are two types of diabetes mellitus. One, juvenile onset, is due to the
autoimmunological destruction of pancreatic cells that produce insulin. Here we
examine adult onset diabetes mellitus, which is not insulin dependent but is
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associated with degenerative changes in glucose and fat metabolism. Further
references to diabetes are to the adult type.

Diabetes is more prevalent in U.S. blacks than whites (Cowie et al., 1993).
In the 16-year follow-up of NHANES I the age-adjusted incidence was 15
percent for black women and 10.9 percent for black men. White women had an
incidence of 7.0 percent; white men, 6.9 percent. Risk factors for diabetes
include body mass index (body weight in kilograms divided by height in meters
squared, i.e., kg/m2), although age-adjusted diabetes risks were higher for both
lean (body mass index < 20) and overweight (body mass index > 26) blacks.
Low education and low activity were also associated with the incidence of
diabetes (Lipton et al., 1993). However, known risk factors do not fully explain
the higher prevalence of diabetes among blacks. Thus, genetic differences in
metabolic adaptation to obesity by race may be involved (Cowie et al., 1993).
The relative risk of diabetes for those with one diabetic parent was 2.3; with
two diabetic parents, 3.9. Efforts to find a genetic factor have focused on
maternal mitochondrial DNA (Lin et al., 1994). Changes in mitochondrial DNA
have been suggested as a general marker of aging and degenerative disease
(Wallace, 1992).

In NHANES, diabetes was found to be higher in most Hispanic groups
(Flegal et al., 1991). Though body mass index and socioeconomic status (which
affect early nutrition) are important determinants of diabetes in Hispanics, so
may be genetic determinants of body fat distribution and tissue resistance to
insulin. As was true for blacks, adjustment for standard risk factors left a
diabetes risk of 1.9 for Hispanics relative to whites (Marshall et al., 1993).

The excess risk of diabetes in blacks may be recent (in the last 30 years).
Among male draftees aged 18 to 45 in 1924, black diabetes rates were one-third
those of whites. They were two-thirds of white rates by 1944. In the 1960s in
Chicago, blacks had low diabetes rates despite high rates of obesity. Though
U.S. data show that black women had relatively high, but stable, obesity over
the past 30 years, black females did not have higher diabetes rates in the 1960s.
Diabetes rates for blacks and whites apparently crossed over in the 1970s.
Because these increases (e.g., a 105% increase for black men from 1973 to
1983) were inconsistent with moderate increases in black obesity, other risk
factors are likely to be involved (Lipton et al., 1993).

One hypothesis is that the incidence of diabetes reflects poor nutrition in
mothers of low socioeconomic status. Poor maternal nutrition may affect the
fetal development of such organs as the pancreas and liver, and this may show
up later in life as chronic diseases (e.g., Barker and Meade et al., 1992; Barker
and Godfrey et al., 1992). This hypothesis suggests that pancreatic beta-cell
failure and the lessened ability to produce insulin are due to poor fetal and early
postnatal nutrition. Evidence of this is also suggested by analyses of Civil War
veterans by Fogel (1994). In groups with genetically high risks of diabetes, such
as the Pima Indians, the problem may relate more strongly to insulin resistance
(the
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''thrifty phenotype" hypothesis) than to insulin production (McCance et al.,
1994). In Pima Indians, selective mortality of infants of low birth weight may
play a significant role in the incidence of diabetes at later ages. Other models of
diabetes incidence emphasize the role of insulin resistance or the genetics of the
production of glucokinase, which is linked to diabetes in U.S. blacks—but not
whites (Yki-Järvinen, 1994).

So far we have examined the incidence of diabetes. We are also interested
in the racial and ethnic differences in age progression of diabetes—as we were
for atherosclerosis. Important in diabetes progression is the degree of glycemic
(blood sugar) control as measured by glycosylated hemoglobin (GHb). Small
differences in GHb are related to the risk of diabetic complications (e.g., retinal
degeneration). In one study there was a significant difference in GHb means
(10.5% vs. 8.4%) for blacks and whites reporting diabetes. Race and GHb were
also associated in those not reporting diabetes. Insulin use significantly reduced
this association. Some consequences of GHb elevation occurred 4 to 7 years
before diabetes was diagnosed (Harris et al., 1992). Thus, one factor affecting
diabetes progression, and its morbid consequence, may be differences between
blacks and whites in access to health care and the identification and control of
elevated GHb. In Hispanics, no relation of socioeconomic status to blood
glucose was found (Haffner et al., 1989).

Although the effect of diabetes on stroke and other circulatory disease
risks is well known, the process may differ in whites, blacks and Hispanics
(Sempos et al., 1988). Comparisons of racial and ethnic groups in similar
environments have elucidated some of these differences. Diabetes prevalence
among South Asians in England (19.6%) was 4.3 times that among British
white males (4.8%), as indicated by mean serum insulin fasting and 2-hour
glucose loading levels. Among African-Caribbean men in England, diabetes
prevalence (14.6%) was almost as high as among South Asians, but insulin and
triglycerides were lower and HDL was higher (McKeigue et al., 1991). For
South Asians, high resistance to insulin produced increased central obesity and
elevated triglyceride levels (Sheu et al., 1993). The natural history of diabetes in
South African blacks is characterized by an accelerated (relative to whites)
decline in beta-cell function, which produces insulinopenia (i.e., low levels of
insulin). Insulinopenia may be the reason diabetes has fewer macrovascular
complications for blacks than for whites (Joffe et al., 1992). The risks of
coronary heart disease in diabetics could be due to central obesity associated
with the failure of insulin to suppress release of nonesterified fatty acids from
intra-abdominal fat cells. This increases triglycerides, reduces production of
HDL cholesterol, and increases atherogenesis (the formation of lipid deposits in
the arteries). Thus, elevated triglyceride levels, with insulin resistance, glucose
intolerance, and hyperinsulinemia (high levels of insulin), can occur
independently of high total cholesterol levels. Hyperinsulinemia in central
obesity (e.g., high levels of IGF-1, insulin growth factor) may stimulate smooth
muscle growth, adversely affecting vasculature and microvas
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culature in white males (McKeigue et al., 1991, 1993). In white males, higher
insulin levels were associated with circulatory disease. Indeed, all excess
circulatory disease risk in white males could be related to hyperinsulinemia.
White female risks were elevated in those whose fat distribution resembles that
of typical males (Modan et al., 1991; Fontbonne, 1991). Plasma insulin was a
better marker than hypertension of abnormal glucose tolerance in obese males
in the Paris Prospective Study (Fontbonne et al., 1988). The different metabolic
mechanisms of diabetes in black males, and their higher levels of HDL, may
explain the lower risk of coronary heart disease in blacks (as in Hispanics).

As for coronary heart disease, there was evidence of selective survival,
with people age 80 and older having less variability in insulin and blood
pressure levels, body mass index, and waist-hip ratios. Thus, people with better
physiological control of insulin, blood glucose, and body mass index have
better survival to late ages (Campbell et al., 1993; Bild et al., 1993).

Body Iron Stores

The role of physiological iron in disease is complex. Both elevated and
depressed levels produce morbidity. For blacks, the risk is often due to
nutritional deficiencies that produce anemia. Salive et al. (1992) found elderly
black males and females (36.4% and 30.3%, respectively) over twice as likely
to be anemic as white males and females (14.3% and 11.6%, respectively).
Hemoglobin means converged for males and females above age 90 (i.e., 136 g/
L vs. 132 g/L), though twice as many males (40.0% <130 g/L) had anemia as
females (20.7% < 120 g/L). Male iron levels can be reduced by physical activity
(Lakka et al., 1994). Thus, physical activity could affect the risk of
cardiovascular disease by reducing iron levels—along with having other
positive metabolic effects.

The higher prevalence of anemia among blacks may lower the late-age risk
of circulatory disease by slowing the oxidation of LDL in atheromas. Among
white males, elevated iron levels may accelerate atherosclerosis because free
iron oxidizes LDL cholesterol; that is, hypercholesterolemia (high total
cholesterol levels) and body iron levels interact (Kiechl et al., 1994). In 847
men and women aged 40 to 79, serum ferritin (a measure of iron in the body)
predicted carotid artery disease in both sexes and was synergistic with
hypercholesterolemia (Salonen et al., 1992). In men, ferritin levels varied
moderately with age. For women, ferritin increases were marked for those age
50 to 59 (i.e., postmenopausally). Hematocrit, another measure of iron in the
blood, was related to high blood pressure (Smith et al., 1994) possibly owing to
higher blood viscosity (Löwick et al., 1992). The ability of ferritin levels to
predict coronary heart disease declined for the elderly owing to nutritional
deficits, differential survival, and the lower variance of ferritin. Differences in
gender risk also moderated with age (dropping from 2.4 to 1 to 1.4 to 1 by age
80; Matthews et al., 1994). Thus, excess risk of coronary heart disease in white
males may be partly explainable by
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higher iron stores in males than in females up to, and past, the age of
menopause. After the age of menopause, white female iron stores are stable
while iron stores of white males start to decrease. Atherosclerosis risks increase
with age more rapidly for postmenopausal white females than for white males
of similar ages (Matthews et al., 1994; Sullivan, 1989); this may be due to the
interaction of iron stores with the release of calcium into the blood (and its
uptake by smooth muscle cells) because of menopausal changes in bone
metabolism. This explanation is suggested by the association of increased
stroke risks in women with osteoporosis. Low bone density was one of the
strongest risk factors for stroke in women; that is, there is a 74 percent increase
in mortality per 1 standard deviation decrease in the bone density of the heel
(Browner et al., 1991). One hypothesis is that in addition to calcium release,
production of parathyroid hormone is increased, which causes both smooth
muscle cell absorption of calcium and hypertension (Browner et al., 1993).
Thus, the age acceleration of the risk of circulatory disease should be greater for
white than for black or Hispanic females because of the more rapid progression
of osteoporosis (and skeletal calcium release) in white females (Moon et al.,
1992).

Hypertension

Hypertension is an important cause of certain types of heart disease and
stroke in blacks, Hispanics, and whites. The prevalence of hypertension peaks at
younger ages for blacks than for whites (Svetkey et al., 1993). In whites, older
age was associated with hypertension. This pattern appears due to mortality
selection; that is, the early elevation of blood pressure in blacks caused early
mortality from stroke, coronary heart disease, and renal disease to be higher
than for whites. In elderly whites, diabetes was the best predictor of
hypertension. It was not significant for blacks.

Hypertension has many causes. Recently, interest has focused on the
genetic determinants of renin (an enzyme affecting kidney function) and
angiotensinogen (a protein affecting vasodilation, dilation of the blood vessels)
as factors in hypertension (Dzau and Re, 1994). A single gene codes for
angiotensinogen. Its mutation may predispose a person to hypertension
(Jeunemaitre et al., 1992; Griendling et al., 1993). This mutation was found in
36 percent of whites with normal blood pressure (normotensives) and 47
percent of white hypertensives. The frequency of this mutation among blacks is
80 percent to 90 percent (Rotimi et al., 1994). Though predisposing to
hypertension, the mutation is not sufficient in that West Africans (as opposed to
U.S. blacks) have little hypertension (Cooper and Rotimi, 1994). Psychosocial
stress and behavioral or environmental factors (e.g., sodium intake) also play
important roles.

Hypertension can affect health by causing left ventricular hypertrophy, a
risk factor for congestive heart failure. Angiotensin-converting enzyme (ACE)
inhibitors are beneficial, not only in reducing blood pressure but also in reversing
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left ventricular hypertrophy (Lindpaintner, 1994). The effects of ACE on
growth factors for smooth muscle and left ventricular hypertrophy are
significant findings about the mutation in the angiotensinogen gene (Caulfield
et al., 1994; Schunkert et al., 1994). That is, renin (an enzyme) and
angiotensinogen (a protein) can also affect hypertension by stimulating the
proliferation of smooth muscle cells in blood vessels (Dzau and Re, 1994;
Dzau, 1994).

At late ages, systolic hypertension elevates stroke, total mortality, and
mortality from coronary heart disease (Rutan et al., 1988). Diastolic
hypertension is less of a risk at late ages; its decline may indicate progression of
aortic atherosclerosis (Witteman et al., 1994). Thus, interventions in
hypertension in the elderly have to be carefully targeted. Antihypertensive
drugs have different efficacy in different age and racial groups, which suggests
different, age-evolving race-specific (and ethnic-specific) etiologies for
hypertension. Calcium channel blockers were most effective in young (under 60
years) and old (over 60 years) black males. Captopril worked best in young
white males. Beta blockers worked best for older white males. The lesser effect
of captopril in black males is consistent with the lesser prognostic significance
of left ventricular hypertrophy in black males (Sutherland et al., 1993). Calcium
channel blockers and diuretics may be effective in black males because black
males tend to have hypertension due to low renin levels—possibly associated
with hyperaldosteronism (excessive production of a steroid hormone produced
by the adrenal cortex) and electrolyte imbalances (Materson et al., 1993).

Complex hormonal feedback systems affect hypertension, with different
systems having greater effects in some racial and ethnic groups. Both the
kidneys and the adrenal glands help control blood pressure. Hyperaldosteronism
is associated with higher levels of production of androgen (a male hormone)
and with higher levels of kidney dysfunction (White, 1994). Kidney failure
rates, and the need for dialysis, are six times higher for blacks than whites,
partly because of hypertension (Mathiesen et al., 1991) though the black risks of
kidney failure are not fully explained by differences in the prevalence or
severity of hypertension (Perneger et al., 1993). Kidneys produce both renin and
erythropoietin (a protein that enhances the formation of red blood cells). Thus,
kidney damage may cause hypertension but, owing to declines in
erythropoietin, may moderate atherosclerosis by reducing the availability of
iron (i.e., an antagonism of two risk factors). The adrenals produce aldosterone,
which affects electrolyte and mineral-corticoid equilibrium. Thus, dysfunction
of aldosterone production affects both sodium and potassium retention and
androgen production.

Cancers

Table 3-1 did not include cancers, possibly because disability is associated
with cancer's terminal phases, which may be relatively short. Nonetheless, there
are significant differences in the incidence, diagnosis, and treatment of cancer
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among whites, African Americans, and Hispanics, and these affect the age
pattern of cancer morbidity and mortality. For example, the age-adjusted
mortality rate from malignant neoplasms for blacks is 1.35 times the rate for
whites (Singh et al., 1996:Table 12).

One difficulty in studying cancer is that it represents over 35 diseases.
Some cancers are so lethal (e.g., pancreatic and liver) that there are no major
racial or ethnic differences in survival. We selected to review cancers that
reflect well-identified racial and ethnic differences. In some, early detection
affects survival, with few racial and ethnic differences after adjustment has been
made for stage at diagnosis. In others, after stage at diagnosis has been
controlled for, survival differences existed (e.g., bladder, female rectal, breast,
cervical, and uterine cancer; Ragland et al., 1991). We examined breast and
cervical cancer because there are different risk factors and types of disease
present in blacks, Hispanics, and whites. Indeed there may be a negative
correlation between cervical and breast cancer risk owing to their joint
dependence on reproductive behavior. We examined racial and ethnic
differences in prostate cancer because of large racial and ethnic differences in
incidence and because its risk rises at late ages. We examined multiple
myeloma, a cancer prevalent at late ages, because there are large racial
differences in its incidence.

Prostate Cancer

The incidence and mortality of prostate cancer from 1986 to 1990 were
higher for black than for white males. For both there are increases to very old
ages. Prostate cancer, diagnosed early, has a good prognosis. Consequently,
prostate cancer often occurs on death certificates as a contributing cause of
death at late ages (Manton et al., 1991). This is due to the relatively long
survival of males diagnosed at earlier ages with prostate cancer. In addition,
prostate cancer is frequently diagnosed at a nonlethal stage in males dying at
late ages of other causes. However, even latent tumors were more prevalent in
U.S. blacks and whites than in Japanese (Yantani et al., 1982).

There is some evidence that prostate cancer risk is related to low levels of
the active form of vitamin D (Corder et al., 1993). Indeed, vitamin D isomers
may be involved in regulating cell differentiation and growth in a number of
tissues because vitamin D interacts with the receptor sites of other hormones.
Another hypothesis suggests that higher prostate cancer risks for black males
are due, in part, to 10 percent higher testosterone levels in black than in white
males. Higher testosterone levels in black women (than in white women) in the
first trimester of pregnancy may affect the male offspring's hypothalamic-
pituitary-testicular feedback system (Ross and Henderson, 1994), raising the
offspring's testosterone production. Production of the 5-alpha reductase enzyme,
which converts testosterone into its active forms, may have genetic
determinants. For example, the activity of 5-alpha reductase is lower in
Japanese and Chinese males. Their
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prostate cancer risks are lower than for U.S. whites and only a 30th of risks for
black males. Additionally, there is a twofold to threefold increase in the risk of
prostate cancer from a polyunsaturated fatty acid that can only be obtained from
dietary sources—alpha-linoleic acid. The level of alpha-linoleic acid is
positively related to the consumption of red meat and butter. It is negatively
related to the consumption of dark fish. Hence, alpha-linoleic acid may aid the
progression of a tumor (rather than function as a tumor initiator) since the
incidence of microscopic prostate cancer at autopsy is the same in the United
States and Japan—despite much higher clinically significant prostate cancer
rates in the United States (Yantani et al., 1982). Also implicated in the risk of
prostate cancer is the lower intake of linoleic acid (which comes from vegetable
sources such as corn oil). A low linoleic acid intake was found in African-
American males (Kaul et al., 1987). Thus, the pattern of high red meat intake
(increasing alpha-linoleic acid) and low vegetable intake (decreasing linoleic
acid) could explain the high prostate cancer risks of U.S. blacks and whites, as
opposed to Japanese and Chinese (who eat more fish and vegetables); such a
pattern would operate by affecting synthesis of eicosanoids (which affect
inflammatory response in tissue) or blocking the products of 5-alpha reductase
activity (and altering testosterone metabolism; Gann et al., 1994).

Such factors may also affect the risk of prostate cancer in Hispanic males.
White Hispanic and non-Hispanic males had incidence rates of prostate cancer
(age standardized) nearly identical to black Hispanic males. Black non-Hispanic
males had nearly double the prostate cancer risk of black Hispanic males. The
lower risk of prostate cancer for black Hispanic males may be due to the heavy
reliance on various vegetable staples (e.g., black beans) in the diet despite the
use of considerable fat in cooking (Trapido et al., 1990, 1994a).

Breast Cancer

Breast cancer is prevalent among females but, if diagnosed early, has good
cure rates. Four risk factors for breast cancer were the same for blacks and
whites (age at first birth, parity, surgical menopause, benign breast disease), and
two (family history and breast feeding) were different in magnitude. Early age
at menarche, contraceptive use, and smoking had more complex black-white
differences (Mayberry and Stoddard-Wright, 1992). This complexity may be
because breast cancer, like many other diseases reviewed, changes in nature
with age of onset. Early onset breast cancer is generally histologically more
aggressive, grows rapidly, has genetically determined risks, and is not estrogen-
receptor positive. This form of breast cancer is frequently manifested
premenopausally. Late onset breast cancer is histologically less aggressive,
slower growing, dependent on reproductive history, and often estrogen-receptor
positive.

There are racial and ethnic differences in overall breast cancer behavior.
Breast cancer has a high lifetime prevalence (about 12%) and is treatable in the
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early stages. Data from the National Cancer Institute's Surveillance of
Epidemiology and End Results program show that 5-year relative survival rates
increased from 63 percent to 76 percent in whites in the last 25 years. In black
women, survival improved from 46 percent to 64 percent. Poorer survival for
black women is, in part, due to their greater chance of receiving a diagnosis at a
late stage. Limited access to health care, usual source of care (e.g., white
women have more frequent access to private clinics or physicians as indicated
by the higher availability of private health insurance for whites [92.7%] versus
blacks [58.9%]), higher body mass index, and lower mammography rates were
associated with a diagnosis at a late stage for blacks (Hunter et al., 1993). Three
factors—histological tumor grade, patient delay, and a physician breast exam—
explained half of the black excess mortality for stage III and IV (vs. stage I and
II) disease.

Overall survival is significantly worse for both black and Hispanic women.
However, adjustment for tumor stage eliminated white-Hispanic differences,
but not white-black differences. The interval before diagnosis does not explain
the differences because black women were diagnosed at younger ages than
whites. There were some racial differences in treatment. Blacks and whites
received similar systemic therapy for node-positive breast cancer. For node-
negative disease, however, blacks received less systemic therapy. There were
identifiable racial differences in tumor biology. Black women, relative to
whites, (1) were younger at diagnosis, (2) were estrogen-receptor negative and
progesterone-receptor negative, (3) had larger tumors (27.7% > 5 cm), and (4)
had tumors with a higher proliferation factor, all suggestive of blacks' having a
higher risk of the early onset, aggressive form of the disease (Elledge et al.,
1994). Hispanics had biologically more aggressive tumors than whites.
However, blacks had significantly more aggressive tumors than Hispanics.

Both blacks and Hispanics have a lower incidence of breast cancer
(Trapido et al., 1994b). This may be because there are two types of breast
cancer. The early, aggressive disease is not affected by age at pregnancy or by
fertility behavior and is related to genetic factors. It is more prevalent in black
females (and apparently Hispanics). However, although more aggressive, it is
less prevalent than late onset breast cancer. Late onset breast cancer is less
aggressive and less influenced by genetic factors and more dependent on
reproductive history (Manton and Stallard, 1992). In populations with low
fertility and later age at first pregnancy (MacMahon et al., 1973),
postmenopausal disease is more prevalent. Thus, in whites there is a higher
overall prevalence of breast cancer owing to the greater risk of postmenopausal
disease. In blacks, overall prevalence is lower, but there is a greater proportion
of the aggressive early onset form of the disease. The early form of the disease,
with its genetic determinants, tends to be removed from the black population at
early ages due to mortality selection.

HEALTH AND DISABILITY DIFFERENCES AMONG RACIAL AND ETHNIC GROUPS 61

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


Cervical Cancer

Cervical cancer is of interest because when detected early (by Pap smear),
it is treatable. Cervical cancer risks, which are related to early onset of sexual
activity (and infection with human papilloma virus; risk ratio = 23.5; Becker et
al., 1994), are higher in both blacks and Hispanics than in whites. However, the
incidence of cervical cancer is much lower for both white and nonwhite
Hispanics than for non-Hispanic blacks. Cervical and breast cancer risks are
negatively correlated because of their different relation to sexual and
reproductive behavior. Black non-Hispanics have the lowest breast cancer risks,
whites and nonwhite Hispanics are intermediate (and similar), and non-Hispanic
whites have by far the highest risks. Although Hispanics and blacks are in high-
risk groups for cervical cancer, they are significantly less likely to undergo a
Pap test. However, if cancer screening is available in prepaid health plans,
Hispanics use it as often as whites (Perez-Stable et al., 1994).

Multiple Myeloma

Multiple myeloma is a cancer of plasma cells producing proteins for the
immune system. It has a poor prognosis: a 5-year survival rate of 27 percent.
Incidence and mortality for blacks (measured from 1986 to 1990) are twice the
rates of whites. In contrast to many cancers, it continues to increase in incidence
to advanced ages. Because myeloma is related to the aging of the immune
system, it may be more an indicator of generalized aging processes than are
many specific chronic diseases that have well-characterized risk factors. Thus,
racial differences in multiple myeloma may reflect racial differences in
generalized aging rates better than other diseases. This is suggested by data on a
precursor condition to multiple myeloma called monoclonal gammopathy of
unknown significance (MGUS). At current levels of life expectancy, multiple
myeloma occurs in one-third of MGUS cases. As life expectancy increases and
mortality from other diseases is deferred, higher proportions of the cases of
MGUS may convert to multiple myeloma.

MGUS is defined by the detection of an abnormal immunological protein
on electrophoresis. In whites it is 6 percent prevalent below age 80, 14 percent
prevalent over age 90, and 19 percent over age 95 (Radl et al., 1975). MGUS
has significant racial differences. It is rare (as is multiple myeloma) in Japanese,
while blacks, consistent with their higher myeloma risk, have higher rates of
MGUS than whites (Bowden et al., 1993; Singh et al., 1990). In contrast,
Japanese have higher levels of normal immunoglobulins (i.e., IgG and IgA);
this suggests that the Japanese have had long-term exposures to antigens that
elevated these immunoglobulins but lack the genetic susceptibility that blacks
have to produce monoclonal gammopathies. These data suggest racial
differences both
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in the functioning of the immune system at late ages and in environmental
exposures to immunological challenges.

White Hispanics and non-Hispanics have similar age-standardized
incidence rates for multiple myeloma for both genders. In contrast, for black
Hispanics and non-Hispanics (both genders), there is about a threefold elevation
of multiple myeloma risks (Trapido et al., 1994a, 1994b). Thus, Hispanic status
does not affect multiple myeloma risk but being black rather than white does.

Other data suggest that mortality selection will eventually operate on
dysfunction of the immunological system—but at extreme ages. The risks of
autoantibodies to the thyroid, pancreas, and other organs are not selected out of
populations until almost age 100 (Takata et al., 1987; Mariotti et al., 1992).

Disease Interactions

To fully explain racial and ethnic differences in disease risks and
progression, we must consider interactions of multiple diseases and
multifactorial syndromes. For example, the "X syndrome" in circulatory disease
—the clustering of insulin resistance, hyperinsulinemia, hyperglycemia, high
triglycerides, and low HDL (Feskens and Kromhout, 1994)—involves aspects
of both lipoprotein and glucose metabolism, which differ in blacks and whites.
There appear to be metabolic differences in diabetes between black and white
males (e.g., low insulin production in black male diabetes; insulin resistance in
white male diabetics) that lower circulatory diseases for blacks.

Osteoporosis and atherosclerosis in postmenopausal females may be
related to each other owing to changes in the production of estrogen and racial
differences in the metabolism of vitamin D. Vitamin D is metabolized in the
kidney and liver. As osteoporosis progresses and parathyroid hormone increases
(especially in whites), the cells in artery walls absorb more calcium, and
hypertension increases. White females are more susceptible to this process than
black females. Another factor in this process may be body iron levels, which
depend on kidney function (and the production of erythropoietin). A decline in
kidney function may decrease body iron stores but increase hypertension.
Blacks are more susceptible to kidney dysfunction than whites owing to the
combined effects of hypertension and diabetes. Anemia may moderate
atherosclerosis in blacks by reducing the potential for LDL to be oxidized and
trapped in atheromas. The rise in iron levels in females postmenopausally,
along with the progression of osteoporosis, may be responsible for the more
rapid acceleration of atherosclerosis and mortality postmenopausally among
white than among black women. If hemoglobin drops too low, the blood's
oxygen-carrying capacity is impaired, and this aggravates cardiac ischemia.
Differences in diabetes associated with hormonal factors and hyperinsulinemia
may affect black-white differences in the age dependence of mortality risks at
late ages, as may differences in Lp(a). If much
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of late onset dementia (85 and older) is due to circulatory disease (Skoog et al.,
1993), there may be racial differences in dementia onset (Aronson et al., 1990),
which is also suggested by the role of Apo E in atherosclerosis and the
interactions of Apo E with Lp(a) that affect blood clotting. Racial and ethnic
differences in dementia have been underresearched and require specialized
longitudinal studies of risk factors in black, white, and Hispanic populations.
Thus, there is a complex set of feedbacks that differ in Hispanics, blacks, and
whites. We will need longitudinal data and specialized models to identify and
describe these multiple disease interactions.

Health Care

There are differences in the type and quality of care delivered to racial and
ethnic groups (Ayanian, 1994). Examples have been discussed for coronary
heart disease, breast cancer, and diabetes. Medical innovations can have race-
and ethnic-specific effects on both disease progression and mortality.

Two studies examined general differences in the quality of care by race
and socioeconomic status. Kahn et al. (1994) examined the quality of care
received by black or indigent Medicare beneficiaries. Similar results were found
for both groups vis-à-vis whites and the affluent. In studying measures of
quality of care (e.g., history taking, physical exam, chest X rays, common
diagnostic tests, standard therapies) for 9,932 patients in hospitals in five states,
they found that in urban teaching and nonteaching hospitals and in rural
hospitals, blacks and the indigent received poorer care on average. An
"apparent" advantage for blacks and the poor was that in aggregate they
received more care in urban teaching hospitals. Since urban teaching hospitals
had better care on average, estimates of racial quality of care differentials were
downwardly biased. Peterson et al. (1994) examined racial differences in rates
of coronary angiography, angioplasty, and bypass graft surgery in 33,641 men
in Veterans Administration hospitals. Black veterans were less likely than white
veterans to receive these procedures. Thus, there were racial differences in the
quality of care in a common health-care system, although it was difficult to
demonstrate mortality consequences.

In addition, medical innovations affect blacks, whites, and Hispanics
differently owing to differences in disease risks and mechanisms. Initially, little
could be done medically to control coronary heart disease, which was more
prevalent in white males. Bypass surgery and thrombolytic agents can now
reduce myocardial damage done by infarcts and allow heart attack survivors to
live longer, even at ages 80 and older (Ko et al., 1992). In the second phase of
the Thrombolysis in Myocardial Infarction (TIMI-II) trials, thrombolysis
produced equally favorable outcomes (1-year mortality) in blacks and whites
(Taylor et al., 1993). In Hispanics, outcomes were better than in the other two
groups even though Hispanic (and black) profiles of risk factors appeared to be
worse. Thus, while outcomes
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for all three groups were equally favorable, the higher incidence of coronary
heart disease among whites means that successful treatment for coronary heart
disease produces more total benefits for whites.

ACE-II inhibitors reduce the hospital use, disability, and mortality risks of
congestive heart failure (SOLVD Investigators, 1991). Reductions in hospital
use are considerable; about 350 stays were avoided per 1,000 persons in 3 years
of follow-up. ACE-II inhibitors may also reverse left ventricular hypertrophy, a
morbid condition related to hypertension that is prevalent among blacks. ACE-
II inhibitors may also have beneficial effects in diabetes, again a condition more
prevalent in blacks. By 1991, physicians increasingly prescribed ACE-II
inhibitors and calcium channel blockers whereas newly treated hypertensives
were half as likely to use diuretics, which have adverse effects in diabetics
(Psaty et al., 1993). Thus, given the higher risks of hypertension, left ventricular
hypertrophy, and diabetes for blacks, the use of ACE-II inhibitors may have
greater per capita benefits for them.

Tighter control of insulin and blood glucose reduces the consequences of
diabetes (Williams, 1994). This, however, requires intensive access to medical
care and a high degree of patient involvement. With whites having greater
access to health care, this may benefit white more than black diabetics. Strict
dietary control and exercise can affect cholesterol (Ornish et al., 1990) and may
be responsible for the secular changes in black-white differences in the rate of
atherosclerotic progression noted between the PDAY and earlier studies. A
recent anticholesterol drug trial shows significant reductions in total mortality
as well as mortality from coronary heart disease. In this trial, 4,444 people with
a prior heart attack had a total mortality rate 30 percent lower than that expected
over 5 years. This drug could be of most benefit to white males, who have the
lowest HDL levels and the greatest heart disease and atherosclerosis risks from
hypercholesterolemia.

Effective treatment of hypertension has increased the age of chronic renal
failure from the fourth to the fifth decade of life, a shift most evident for blacks
(Qualheim et al., 1991). This shift may be extended because of the beneficial
effects of ACE inhibitors on renal failure in diabetics (Chan et al., 1992).
People aged 65 and older have become the fastest growing group in the end-
stage renal disease program (59,000, or 40% of the end-stage renal disease
population in 1990), and blacks are a large proportion (34.9%) of all persons on
dialysis. Blacks, however, are a smaller proportion (17.9%) of those receiving
kidney transplants. The growth of the dialysis population is highest at ages 75
and above, possibly owing to the use of erythropoietin (starting in 1988 in end-
stage renal disease) to combat the anemia caused by dialysis. Thus, Medicare's
end-stage renal disease program has benefits for both blacks and whites, but
provides different services for blacks (more dialysis) than whites (more
transplantation).
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BLACK, HISPANIC, AND WHITE TOTAL AND CAUSE-
SPECIFIC MORTALITY DIFFERENCES

There are two reasons for analyzing black, white, and Hispanic age
differences in disease mechanisms. One is to study the age-specific effects of
the risks, incidence, and management of diseases in different racial and ethnic
groups. The second is to discover whether it is plausible that racial and ethnic
differences in the age trajectory of mortality are due to the different age risks of
specific diseases in the three groups and to the effects of mortality selection on
the age prevalence of specific conditions. The morbidity data suggest that black,
white, and Hispanic morbidity risks are multifactorial and complex and are
unlikely to be proportional across age. For example, hypertension and diabetes,
two risk factors for stroke, may raise the mortality of blacks relative to whites in
middle age. At older ages, whites (especially males) are at greater risk for
atherosclerosis than blacks; this suggests that whereas blacks susceptible to
stroke die at earlier ages, white circulatory mortality risks may accelerate more
rapidly at later ages. A similar pattern may occur for white females; their
greater osteoporosis risk relative to black females may cause their risks of
atherosclerotic heart disease to increase more rapidly postmenopausally.

The need to examine the mechanisms of specific diseases and subsequently
their contribution to cause-specific (and total) mortality at specific ages is
amplified by the greater uncertainty about the accuracy of age reporting at later
ages in population data for U.S. blacks than for whites. Uncertainty about data
quality also exists for Hispanics because their mortality is advantaged relative
to whites and because Hispanics are a racially mixed group that is hard to define
in population data. Thus, the morbidity review provides independent
information that can be used to assess the plausibility of the race- or ethnic-
specific age trajectory of mortality rates calculated from cause-specific and total
mortality data. This is especially important for studies in the United States,
which does not have long-standing population registries (like Sweden) or vital
statistics programs (like Great Britain) to provide high-quality population and
mortality data at late ages. In the United States the problem is compounded
because the level and structure of age-reporting errors in census and mortality
data may differ; error structures may also differ across censuses. To avoid the
problem of using data sources with different error structures in life-table
calculations, we calculated extinct cohort tables for U.S. whites and nonwhites
using only the age at death reported on death certificates. To see if this is a
reasonable strategy, we first examined the quality of age reporting on death
certificates relative to other sources in matched record studies.

Table 3-2 compares ages at death reported on death certificates (grouped
into 5-year age categories) for three racial groups and ethnic groups with ages at
death reported on Medicare data from the Master Beneficiary Record (MBR)
for 124,507 matched cases in 1987 for Massachusetts and Texas. This allows us
to
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quantify the size and direction of errors in age reporting on death
certificates for blacks, whites, and Hispanics for ages 65 to 100 and above
(Kestenbaum, 1992). The rows in Table 3-2 refer to age groups in the MBR
files. In column 1, the mean age within each MBR age group is assumed to be
the midpoint of the 5-year age interval. Columns 2, 5, and 8 present the mean
ages in the death certificate files for the same people. The death certificate files
may classify some of these people in younger or older age groups, leading to
discrepancies in the estimated mean ages. Columns 3, 6, and 9 display the
discrepancies. For whites, the differences are small, except for the last two age
groups (-0.18 and -0.51). For Hispanics, the differences are also small, with
only the last two age groups exceeding ±0.2 year. For blacks, all but the first
two of the differences exceed ±0.2 year with what appears to be a substantial
downward bias at older ages.

Misclassification of age in the death certificate files may lead to
underestimates and overestimates of the actual number of deaths in the various
age groups. Columns 4, 7, and 10 display the ratios of (1) the number of deaths
for matched cases in each age category for ages at death reported on the death
certificate to (2) the number of deaths in the age categories generated from the
MBR. For whites, all but two of the age groups are within 1 percent. For
Hispanics, all but three are within 2 percent. For blacks, only one is within 1
percent, and two are within 2 percent. For blacks there were substantially more
deaths reported on death certificates up to age 79 and fewer from ages 80 to 99.
Deficits in the three older age categories from 85 to 99 were large for the death
certificate data (i.e., -6.1%, -14.7%, -11.8%). These cases apparently were in
the three lower age categories due to the underreporting of age at death on death
certificates for blacks. The number of blacks (92) reported as age 100 and above
on death certificates was similar to that in the MBR (91).

Also in Table 3-2 are two sets of ratios for blacks from Preston et al.
(1996:Figure 1). Columns 11 and 12 refer to a sample of 2,657 deaths among
African Americans in 1985 that were linked both to Social Security
Administration (SSA) records and to the 1900-1920 U.S. censuses. The
similarity of the census and SSA age distributions was used to argue for their
accuracy relative to that of death certificate ages. SSA age was assumed to be
most reliable because it was one of two sources where age agreed in 91 percent
of 1,087 two-way agreements in the sample.

Preston's results differ from Kestenbaum's (1992). Both showed that the
number of deaths reported at ages 65 to 69 was overstated on death certificates.
For ages 70 to 84, the number of deaths recorded from death certificates may be
overstated or understated. The number of deaths recorded from death
certificates at ages 85-94 is understated, but the two studies disagreed on
magnitude. For ages 95-99 the number of deaths recorded from death
certificates may be overstated or understated. For ages 100 and above, the
number of deaths from the death certificates is overstated, but the two studies
disagreed on magnitude.

A difficulty in assessing mortality rates above age 100 is that the number of
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cases is small. Thus, it is important to assess the statistical precision of the
results of match studies above age 100 to see if real differences are being
identified. In the data in Preston et al. (1996), there appeared to be 26 death
certificate, 20 SSA, and 16 census deaths above age 100 (calculated from the
ratios in Table 3-2 and the 52 deaths reported at age 100 and older on death
certificates, and with a three-way match rate of 50.5% assumed). If the number
of deaths above 100 recorded by the SSA is assumed to be the most accurate
and we assume that the 20 deaths are Poisson distributed, then the standard
error of the estimate is 4.5, and a 2-standard error confidence interval ranges
from 11 to 29 deaths. This confidence interval includes both the death
certificate (26) and the census estimates (16) of deaths. Thus, the numbers of
deaths reported above age 100 in the three sources are not significantly different.

In Kestenbaum (1992), 92 blacks had ages at death greater than 100 on
death certificates, compared with 91 blacks in the MBR. The standard error for
the 91 persons with ages at death over 100 in the MBR is 9.5, with a 2-standard
error confidence interval of 72 to 110 deaths. This clearly includes the 92 deaths
above age 100 recorded on death certificates. Again there is no statistically
significant difference in the number of deaths above age 100 recorded in the
death certificates and the MBR. The standard error for the 42 Hispanic deaths
reported at age 100 and older from the MBR is 6.5, with a confidence interval
of 29 to 55 deaths. This range includes the 49 deaths above age 100 recorded on
the death certificates. Again, the difference is not statistically significant.

Thus, it can be concluded that the accuracy of death certificate ages differs
over age and by race. For blacks, deaths at ages up to 84 were overreported and
at ages 85 to 94 (and possibly later) underreported on death certificates. Given
the differences between Kestenbaum (1992) and Preston et al. (1996), adjusting
the data by using either ratio estimate is problematic. Neither match study
showed that age reporting above age 100 on the death certificate is statistically
different from reporting in the other data components.

The analysis of the two match studies suggests that it is not unreasonable
to use death certificate data to calculate age-specific probabilities of death (qx's)
for U.S. white and nonwhite males and females using extinct cohort methods. In
this method, the numerator of each qx is the number of deaths recorded on death
certificates for that age. The denominator is the sum of deaths reported on the
death certificate at age x, plus deaths reported on death certificates for each
subsequent year for each subsequent age. This specification of the denominator
is not standard, but it can reduce the effects of certain types of errors in death
certificate reports of age at death. For example, if there is a constant ratio of the
number of deaths recorded on death certificates to the true number of deaths
beyond age x, then the numerator and denominator used to calculate qx have the
same relative error; errors will cancel out, and an accurate estimate of qx will be
produced. This may be the case for nonwhite deaths for ages 85 to 99 recorded
on death certificates. In Table 3-2 the downward bias in the denominator for ages
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80 to 84 will produce overestimates of qx's even though the numerator is
correct. The near constancy of ratios from ages 70 to 84 means that bias will
decline over this range. Thus, using extinct cohort methods to calculate life
expectancy should show a slight downward bias in life expectancy for
nonwhites relative to whites (if white data are not subject to error, say, to age
95). The qx's for male cohorts aged 70, 75, and 80 in 1962, followed to 1990,
are given in Figure 3-2. Female results are shown in Figure 3-3.

For both genders, nonwhite qx drops below that for whites at age 81 (i.e.,
about 5 years below the crossover age observed by Kestenbaum, 1992, in
Medicare data for 1987; Figures 3-2 and 3-3 were not adjusted to reflect data in
Table 3-2). At late ages, rates are variable owing to small numbers. Since we
used death certificate data from 1960 to 1990, we had to estimate the number of
deaths above ages 98, 103, and 108, the highest ages observed for the three
cohorts. We did this by using the data from the cohort 5 years older to fill in the
mortality experience at ages higher than we observed in the younger cohort. We
excluded deaths above age 118 from all computations. This minimizes between-
cohort differences for the younger cohorts, since the experience used to close
out tables is identical to that of older cohorts, cohorts likely to be initially
smaller and to have higher mortality to late ages (Manton and Stallard, 1996;
Stallard and Manton, 1995).
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FIGURE 3-2 Mortality rates (qx) for three male cohorts. SOURCE: Duke
University Demographic Studies, analysis of 1960-1990 U.S. death certificate files.
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FIGURE 3-3 Mortality rates (qx) for three female cohorts. SOURCE: Duke
University Demographic Studies, analysis of 1960-1990 U.S. death certificate files.

Table 3-3 shows gender-specific ratios of white to nonwhite mortality at
every 5th year of age for cohorts aged 70, 75, 80, 85, 90, and 95 in 1962. For
both genders the gap for younger cohorts in the age range 80 to 90 narrows
owing to declining white, and relatively stable nonwhite, mortality. For the
cohort aged 70 in 1962, the white mortality excess at 85 is estimated to be 1.1
percent for females and 3.9 percent for males; at 95 the excess is 28 percent for
both genders. The 28 percent white excess converts to a 22 percent nonwhite
deficit, too large to be accounted for by any of the death certificate undercount
ratios in Table 3-2. The ratios are sufficient to account for the 5-year difference
in the crossover age in Kestenbaum (1992) and in the extinct cohort mortality
rates in Figures 3-2 and 3-3.

Having examined racial differences in cohort mortality, we then examined
cross-sectional (1992) data on several causes of death to see at what ages the
peak differences in mortality relative risks occur. Figure 3-4 shows the black to
white relative risks for males and females for total and cause-specific mortality.
The peak black risk for cancer occurs at age 35 to 44 for females (1.5 to 1) and
45 to 54 for males (2 to 1). For heart disease the peak occurs at age 25 to 34 for
males (2.8 to 1) and 35 to 44 for females (3.9 to 1). For both males and females
the peak black stroke risk occurs at age 35 to 44 (about 4.5 to 1 and 4.0 to 1,
respectively). For total mortality in 1992 the peak black risk occurs at age 35 to
44 (2.5 to 1 for
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TABLE 3-3 Mortality Ratios at Specific Ages for Each Cohort

Cohort Birth Year and Age of Cohort in 1962a

Age Within Cohort 1892
70

1887
75

1882
80

1877
85

1872
90

1867
95

Ratio of White to
Nonwhite Male
Mortality
70 0.6983
75 0.8571 0.8186
80 0.9490 0.9565 0.9240
85 1.0385 1.0524 1.1063 1.0523
90 1.1895 1.1943 1.3228 1.1887 1.2694
95 1.2838 1.3313 1.5508 1.4682 1.4885 1.6370
100 1.3081 1.4867 1.6141 1.5889 2.1253 2.0077
105 1.5502 1.5502 1.5502 1.9322 1.4089 2.4400
Ratio of White to
Nonwhite Female
Mortality
70 0.5111
75 0.7210 0.6877
80 0.8990 0.9275 0.8319
85 1.0106 1.0777 1.1906 1.0674
90 1.2350 1.2201 1.4155 1.2626 1.0797
95 1.2811 1.4039 1.3728 1.5326 1.7350 1.5852
100 1.5133 1.5481 1.5900 1.7415 2.2598 2.1098
105 1.4531 1.4531 1.4531 1.6129 1.7305 1.6270

a Age of cohort in 1990 was as follows: 98 for birth year 1892; 103 for 1887; 108 for 1882; 113
for 1877; 118 for 1872; and 123 for 1867.
SOURCE: Duke University Center for Demographic Studies, analysis of 1960-1990 U.S. death
certificate files.

males and 2.7 to 1 for females). For all causes (except cancer) and total
mortality, there is a decline by age 85 to a mortality ratio less than 1.0. Thus,
the mortality patterns show declines in black-white ratios beginning no later
than age 45 to 54 (National Center for Health Statistics, 1994).

Because of concerns about data quality, no U.S. analysis of racial survival
based solely on population data is likely to resolve the issue of whether there is
a black-white mortality crossover. However, there are several ways to increase
the credibility of results. First, one can determine if population mortality
analyses are consistent with differences in the age dependence of mechanisms
causing morbidity (and subsequently, mortality) in Hispanics, blacks, and
whites in epidemiological studies. Thus, the validity of the population results
must be assessed in terms of the substance of the disease mechanisms whose
mortality outcomes are observed in the population. As discussed in prior
sections, there is ample evidence that the age trajectories of specific diseases for
racial groups are not proportional and that certain mechanisms favor the largest
mortality disadvantage
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FIGURE 3-4 Ratios of black to white mortality rates, by age, cause of death, and
gender. SOURCE: Data from Kochanek and Hudson, 1994:Table 8.
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for blacks in middle and late-middle ages, as found in Figure 3-4. Both
mortality selection of frail persons and differences in the age dependence of the
mechanisms of disease (which are documented in the section on morbidity)
could cause the age trajectory of mortality for whites and nonwhites to cross
over. A second way to validate population results is to compare them against
national surveys where cause-specific and total mortality risks are assessed
through independent data collection mechanisms.

The National Longitudinal Mortality Survey (NLMS) examined black-
white differences in mortality. The NLMS used 10 samples (for 1978 to 1985)
from the Census Bureau's Current Population Survey, which has a response rate
of 96 percent. The NLMS samples covered 500,000 whites and 50,000 blacks
aged 25 and above. Linkage to the National Death Index identified 32,508
deaths. The relative (black to white) risks for total mortality declined with age.
For males the relative risks were 2.13, 1.67, and 1.04 for ages 25 to 44, 45 to
64, and 65 and above. For women the relative risks were 2.33, 1.82, and 1.16
for the same ages. Adjustments for income reduced male relative risks to 1.74,
1.30, and 0.98 and reduced female relative risks to 1.93, 1.48, and 1.16. For
cause-specific mortality, cardiovascular disease showed the same age pattern of
relative risk as total mortality (2.06, 1.59, and 0.93 for males; 4.07, 2.09, and
1.16 for females). For cancer there was no convergence for blacks up to age 65;
there was a moderate convergence for black females after age 65. For all other
causes of death there was a convergence for both genders. Income-adjusted
relative risks for total mortality declined by 5-year categories from age 25 to
age 85 and above, with convergence, then crossover, by age 60 for males and
by 80 to 85 for females (Sorlie et al., 1992).

A similar study was done of Hispanic mortality using 12 Current
Population Surveys. Of 700,000 persons aged 25 and above, 40,000 were
Hispanic with 1,562 Hispanic deaths. The age patterns are different for
Hispanics in that the age-adjusted standardized risk ratios for Hispanics to non-
Hispanics were 0.74 for males and 0.82 for females. Age-specific risk ratios for
total mortality were 0.97 (age 25 to 44), 0.73 (age 45 to 64), and 0.83 (age 65
and above). Risk ratios for cardiovascular disease declined with age for men
(0.77 to 0.59) and increased moderately for females (0.72 to 0.84). Hispanic
cancer ratios were lower at all ages (0.46, 0.52, and 0.76 for males; 0.46, 0.68,
and 0.55 for females). This was confirmed in age-adjusted rates of cancer
incidence, where the relative risk for white Hispanic males was 88 percent of
that for white non-Hispanic males. The risk for black Hispanic males was only
71 percent of that for black non-Hispanic males. The cancer risk for black
Hispanic males was only 85 percent of that for white Hispanic males (Trapido
et al., 1994a). For females, both black and white Hispanic cancer risks were
about 70 percent of that for black and white non-Hispanics, with black Hispanic
risk about 78.5 percent that of white Hispanics (Trapido et al., 1994b). When
the age-specific total mortality risks were adjusted for income, they dropped
further: to 0.81 (age 25 to 44), 0.67 (age 45 to 64), and
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0.66 (age 65 and above) for males; 0.64 (age 25 to 44), 0.74 (age 45 to 64), and
0.83 (age 65 and above) for females. One explanation of the Hispanic mortality
advantage is their recent migrant status. Other explanations may involve
differences in risk factors for specific diseases (e.g., while diabetes prevalence
is high in Hispanics, so are HDL levels).

A final source of validating data is longitudinal studies of mortality in
closed cohorts. Lew and Garfinkel (1990) assessed the mortality of 49,469
people passing age 75 from 1960 to 1987. There were 7,911 person-years of
exposure for black males and 7,412 person-years of exposure for black females.
Black male mortality rates dropped below white rates at about age 80 to 84. For
females the crossover occurred between ages 85 to 89 and 90 to 94. In 4,107
people aged 65 and above in 1986 and followed for 5 years. Guralnik et al.
(1993) found higher life and active life expectancies for black men and women
above age 75.

WHITE-NONWHITE DIFFERENCES IN DISABILITY AND
ACTIVE LIFE EXPECTANCY

Morbidity and disability are both powerful determinants of the age
trajectory of mortality. As discussed above, hypertension, stroke, diabetes, renal
disease, certain types of heart disease, and some cancers may create higher
mortality for blacks in middle age. We compared the age dependence of race-
specific disease mechanisms to total and cause-specific age patterns of mortality
in several types of data in the preceding section. These represent two of three
pairwise relations needed to evaluate the model in Figure 3-1. Here we evaluate
the third linkage: the age relation of disability and mortality. We examined this
using the 1982, 1984, and 1989 National Long Term Care Surveys (NLTCS)
linked to Medicare mortality records for the period 1982 to 1991.

The NLTCS was used because large list samples of individuals were
drawn from Medicare enrollment files and followed for up to 9.5 years. There
are 30,308 distinct persons, not households, in the 1982, 1984, and 1989
longitudinal file; a total of 60,232 assessments were attempted, with 57,290
completed, an overall response rate of 95.1 percent. The Medicare list sample
(which represents 98.4% or more of the U.S. elderly population) allows 100
percent of the sample to be followed for mortality. Both community and
institutional persons are represented. In the three surveys, 16,485 detailed
community interviews were completed. In 1984 and 1989, 3,100 detailed
institutional interviews were done. About 11,000 deaths were recorded from
1982 to 1991 so there are a large number of deaths and person-years of
exposure to assess—especially since people had to be aged 65 and older to be in
the sample. Replenishment samples of about 4,900 people were drawn in 1984
and 1989 to replace the 65- to 66-year-olds (1984) or the 65- to 69-year-olds
(1989) who would otherwise be missing owing to the aging of the original
sample of those aged 65 and older. Age is recorded both from Medicare records
and as reported by the sample
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person. If a sample person is too impaired to complete an in-person interview,
the interview is conducted with a proxy. The date of birth is also recorded on
the interview. Ages can be checked for temporal consistency for people who
were interviewed on more than one date. A problem identified by Kestenbaum
(1992), timely reporting of age at death, was handled by updating the Medicare
mortality records 6 to 12 months after the time of the interview. Age reporting
in NLTCS records should be of better quality than standard Medicare records
because of validation by direct survey contact and the possibility of tracking
people over time.

We analyzed these data in two steps. First, we examined the distribution of
disability for whites and nonwhites, stratified by education to control for
differences in socioeconomic status. These results are presented in Table 3-4;
stratifications by age are found in Table 3-5. After examining white-nonwhite
differences in the distribution of disability at specific ages, we modeled the
dependence of mortality on disability.

As Table 3-4 shows, the proportion of nondisabled community residents
declined 1.03 percent for white nongraduates, but increased 0.61 percent for
nonwhite nongraduates from 1982 to 1989. For graduates the proportion of
nondisabled whites increased 2.41 percent; for nonwhites it declined 0.41
percent. In general the proportion receiving help with three or more activities of
daily living is higher for nongraduates. Stratified by education, race, and age,
sample sizes for some estimates are small.

There were sizable changes from 1982 to 1989 in the age distribution of
the population aged 65 and older. In Table 3-5, we present age-specific changes
in disability for the education groups. There are large changes in the age
distribution of disability across education. For whites aged 65 to 74 in 1982
there was little difference in disability between education groups. For
nonwhites, the disabled group was 5.0 percent larger in 1982 for nongraduates.
From 1982 to 1989, disability declined for white graduates. Whereas white
nondisabled nongraduates increased 0.4 percent at age 65 to 74, white
nondisabled graduates increased 2.9 percent from 1982 to 1989. Nonwhite,
nondisabled graduates increased 1.3 percent.

For age 75 to 84, education effects were larger. For white graduates, the
nondisabled proportion was 5.0 percent higher in 1982, 5.1 percent in 1989. For
nonwhite graduates the nondisabled proportion was higher: 14.5 percent higher
in 1982; 6.7 percent in 1989.

For whites aged 85 and older, disability increased 2.1 percent for graduates
versus nongraduates in 1982—based on few (eight) cases. By 1989, with 30
persons in the disabled group, the effect reversed; disability declined 6.8
percent for white graduates, and there was a larger proportion (55.3%)
nondisabled. For nonwhites, 85 and older who were graduates, sample sizes are
small and estimates unstable.

To link disability to survival, we first identified dimensions of disability and
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TABLE 3-4 Disability Status of White and Nonwhite High School Graduates and
Nongraduates Living in the Community, 1982-1989

High School Nongraduate High School Graduate
Disability Levela White Nonwhite White Nonwhite
Percentage Distribution (weighted counts)
1982
Nondisabled 80.62 78.10 82.86 84.33
1 or more IADLs 5.80 6.61 5.10 5.32
1-2 ADLs 7.11 7.08 6.31 4.01
3-4 ADLs 2.79 3.41 2.67 2.83
5-6 ADLs 3.68 4.79 3.06 3.51
1989
Nondisabled 79.59 78.71 85.27 83.92
1 or more IADLs 5.37 5.96 3.57 3.88
1-2 ADLs 7.85 6.86 5.75 5.74
3-4 ADLs 3.96 4.47 3.30 2.97
5-6 ADLs 3.23 4.02 2.12 3.51
Sample Sizeb,c

1982
Nondisabled 321 48 162 9
Disabled 3,188 594 1,500 89
1989
Nondisabled 465 77 373 15
Disabled 1,839 411 1,124 61

a Disabled persons are defined as receiving help on any of six activities of daily living (ADLs)
or nine instrumental activities of daily living (IADLs). The ADLs are eating, getting in or out of
bed, getting about inside, dressing, bathing, and toileting. The IADLs are heavy housework,
light housework, laundry, cooking, grocery shopping, getting about outside, traveling,
managing money, and telephoning.
b For the nondisabled, sample size is the unweighed number of persons represented in the
percentage distribution above it. For the disabled, the sample size is the unweighted number of
persons represented by the sum of four categories—IADLs, 1-2 ADLs, 3-4 ADLs, and 5-6 ADLs
—in the percentage distribution above it. In 1982, the disabled sample is about 10 times the size
of the nondisabled sample; in 1989, about 4 times.
c If we assume a Poisson distribution, coefficients of variation (CV) can be estimated for size n:
CV = 1/ n; for n = 1, CV = 100%: for n = 4, CV = 50%; for n = 9, CV = 33.3%; for n = 16, CV
= 25%; for n = 20%; for n = 100, CV = 10%; and for n = 400, CV = 5%. Sample sizes for
nonwhite, nondisabled graduates are small; this implies that their estimates in Tables 3-4 and
3-5 have low precision.
SOURCE: Duke University Center for Demographic Studies, analysis of the 1982, 1984, and 1989
National Long Term Care Surveys.
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TABLE 3-5 Disability Status of White and Nonwhite Community Residents, Stratified by
Age and Education, for 1982 and 1989

Age 65-74 Age 75-84 Age 85+
Disabilitya Level White Nonwhite White Nonwhite White Nonwhite
Percentage
Distribution
(weighted)
High school
nongraduate 1982
Nondisabled 88.03 84.44 73.31 70.45 49.88 53.66
1 < IADLs 4.19 5.36 7.83 9.26 10.59 7.96
1-2 ADLs 4.11 4.49 10.12 10.64 19.41 15.73
3-4 ADLs 1.58 2.68 3.86 3.93 8.30 7.35
5-6 ADLs 2.10 3.03 4.87 5.71 11.82 15.31
High school
graduate 1982
Nondisabled 87.86 89.44 78.35 84.95 47.80 0.00
1 < IADLs 3.78 4.02 6.94 4.73 10.99 30.86
1-2 ADLs 4.51 2.62 7.52 3.84 20.92 26.86
3-4 ADLs 1.80 2.07 3.40 3.42 9.11 9.10
5-6 ADLs 2.04 1.85 3.79 3.05 11.18 33.18
High school
nongraduate 1989
Nondisabled 88.42 88.21 74.61 68.45 48.53 26.67
1 < IADLs 3.65 3.82 6.78 9.55 9.65 13.94
1-2 ADLs 4.63 3.99 9.83 10.14 18.53 23.94
3-4 ADLs 1.70 2.12 5.13 6.22 12.36 19.00
5-6 ADLs 1.61 1.86 3.65 5.65 10.92 17.45
High school
graduate 1989
Nondisabled 90.77 90.70 79.71 75.17 55.34 32.00
1 < IADLs 2.45 3.57 5.19 4.86 7.27 2.96
1-2 ADLs 3.60 2.73 7.89 11.02 17.67 21.15
3-4 ADLs 1.96 1.42 4.29 3.94 12.27 20.30
5-6 ADLs 1.23 1.57 2.91 5.02 7.46 23.59
Sample Sizeb,c

High school
nongraduate 1982
Nondisabled 189 30 110 13 22 5
Disabled 1,208 275 1,386 212 594 107
High school
graduate 1982
Nondisabled 104 6 50 3 8 0
Disabled 700 36 540 31 259 22
High School
nongraduate 1989
Nondisabled 190 37 223 35 52 5
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Age 65-74 Age 75-84 Age 85+
Disabilitya Level White Nonwhite White Nonwhite White Nonwhite
Disabled 464 123 891 183 484 105
High school
graduate 1989
Nondisabled 182 9 161 5 30 1
Disabled 387 22 487 25 232 14

a Disabled persons are defined as receiving help on any of six activities of daily living (ADLs)
or nine instrumental activities of daily living (IADLs). The ADLs are eating, getting in or out of
bed, getting about inside, dressing, bathing, and toileting. The IADLs are heavy housework,
light housework, laundry, cooking, grocery shopping, getting about outside, traveling,
managing money, and telephoning.
b For the nondisabled, sample size is the unweighed number of persons represented in the
percentage distribution above it. For the disabled, the sample size is the unweighted number of
persons represented by the sum of four categories—IADLs, 1-2 ADLs, 3-4 ADLs, and 5-6 ADLS
—in the percentage distribution above it. In 1982, the disabled sample is about 10 times the size
of the nondisabled sample; in 1989, about 4 times.
c If we assume a Poisson distribution, coefficients of variation (CV) can be estimated for size n:
CV = 1/ √ n; for n = 1, CV = 100%: for n = 4, CV = 50%; for n = 9, CV = 33.3%; for n = 16,
CV = 25%; for n = 20%; for n = 100, CV = 10%; and for n = 400, CV = 5%. Sample sizes for
nonwhite, nondisabled graduates are small; this implies that their estimates in Tables 3-4 and
3-5 have low precision.
SOURCE: Duke University Center for Demographic Studies, analysis of the 1982, 1984, and 1989
National Long Term Care Surveys.

then estimated individual scores on these dimensions. We identified the
dimensions from multivariate analyses of 27 items in the 1982, 1984, and 1989
NLTCS (Manton et al., 1995). In the analysis, all years were pooled so that the
dimensions identified describe the distribution of cases for any survey year. The
analysis produced two types of coefficients. The coefficients describing the
relation of the 27 variables to the six disability dimensions are listed in
Table 3-6. In addition, we estimated scores for each person in the community
sample each time he or she was interviewed. For persons with more than one
interview, changes in the scores on the six dimensions can be assessed directly.
Scores are estimated so that they sum to 1.0 across the six dimensions for each
person at each time; that is, a person may be a partial member of multiple groups.

The six dimensions define six groups that can be characterized by
examining which coefficients in Table 3-6 are large. The six groups are as
follows:

1.  Nondisabled, with modest physical limitations, a group with no
impairment
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 in activities of daily living or instrumental activities of daily living
(except heavy housework) and only moderate difficulty doing a few
physical tasks.

2.  Active, a group with no impairments in activities of daily living or
instrumental activities of daily living and few physical impairments.

3.  IADL impaired with performance limitation, a group with a number of
impairments in instrumental activities of daily living (but none in the
activities of daily living except bathing) and significant physical
impairment.

4.  IADL impaired, a group with many impairments in the instrumental
activities of daily living, including those related to cognitive
performance (but none in the activities of daily living). Physical
performance, however, is less impaired than group 3.

5.  ADL impaired, a group with impairments in four of the six activities of
daily living, impairment in many of the instrumental activities of daily
living, and moderate physical impairment.

6.  Frail, a group with impairments in almost all activities of daily living
and instrumental activities of daily living.

This analysis produced six scores for each of the 16,485 community
interviews conducted in 1982, 1984, and 1989. To generate scores for all 30,308
people in the longitudinal file, we made two additional calculations. First, there
were about 35,700 people who screened out on one or more of the three
surveys. These people had no chronic disabilities in activities of daily living or
instrumental activities of daily living (the reason for screening out) for that
time. Thus, they were assigned a score of 1.0 on the first dimension (i.e., were
put into the nondisabled group). A plausible alternative would be to assign them
a score of 1.0 on the second dimension (i.e., put them into the active group). We
dealt with this uncertainty by combining the first two groups into a single
''active/non-disabled" group, which appears later in Table 3-9 and Figure 3-7.
Second, there were about 5,100 people in institutions in total in 1982, 1984, and
1989. Because the 1984 and 1989 detailed institutional surveys indicated that
the average resident had 4.8 impairments in activities of daily living (no
institutional interview was done for 1,992 institutionalized people in 1982), we
created a seventh category for institutionalized people. Institutionalized persons
received a 1.0 on this seventh category (and 0.0 on all other dimensions).

With these scores and mortality records for 1982 to 1991, we estimated
two types of equations. First, we calculated the changes in the disability scores
by (1) interpolating monthly values of the disability scores for people with
interviews at the beginning and end of an interval, and (2) using a "nearest
neighbor" match for people who died in an interval to determine the monthly
rate of change for the person most like the decedent. In addition, we weighted
cases by replicating each case by the ratio of its sample weight to the base
weight. When this was done we calculated a monthly transition matrix,
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where gi(t) is the seven-element vector of disability scores for the ith
individual at age t; gi(t + 1) is the corresponding vector at age t + 1; Ct is the 7 ×
7 matrix of coefficients describing changes in the disability scores from age t to
t + 1; and ei(t + 1) is the error in prediction of gi(t + 1).

A second equation describes mortality as a quadratic function of the
current scores (gi(t)) and a term reflecting the dependence of mortality on age
net of the changes in disability, that is,

The 7 × 7 matrix B contains hazard coefficients describing how the
pairwise interactions of the gik(t),k = 1, …, 7, affect mortality. Those effects are
multiplied by the exponential term eθ t, which represents the average effects of
unobserved variables on mortality over age. As the gik(t) become more
informative the effects of unobserved factors will decrease. This will decrease
the value of θ. The matrix Bt is calculated for age t, as Bt = B · eθ t, making the
hazard function age dependent.

With the dynamic and hazard equations estimated, difference equations
can use the coefficients from these equations to calculate life-table parameters,
for each age t, by applying first the mortality equation to the distribution of the
gik(t), and then the dynamic equations (Manton et al., 1994).

Mortality coefficients for disability scores estimated for white and
nonwhite females are given in Table 3-7. Disability-specific mortality is
roughly similar for white and nonwhite females (the confidence bounds of
nonwhite coefficients were broader). There is a consistently higher level of
mortality for nonwhite institutionalized females, and there are fairly large
differences for terms involving group 4. The exponent θ, indicating the annual
percentage increase in mortality, conditional on the time-variable disability
profile, is higher (6.9%) for white females than for nonwhite females (4.3%).
The higher age rate of mortality increase for white females will produce a
convergence of white and nonwhite female mortality although white females
start with lower mortality at age 65.

Table 3-8 shows mortality coefficients for white and nonwhite males.
There are more differences in the coefficients for white and nonwhite males
(e.g., 12.5 vs. 6.4 for the effect of group 3, with whites disadvantaged; 11.9 vs.
26.0 for group 4, with nonwhite males disadvantaged; 3.75 vs. 4.62 for active
males) than for females. The θ for males differs for whites and nonwhites (i.e.,
conditional on disability, white male mortality increases 7.14% per year vs.
3.73% per year for nonwhites). The ratio of 1.91 for the male θ's (vs. 1.59 for
females) suggests that the convergence of mortality with age is more rapid for
males.

Figure 3-5 plots the white and nonwhite, male and female, age-specific
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FIGURE 3-5 Estimates of age-specific mortality rates for whites and nonwhites, by
gender. SOURCE: Duke University Demographic Studies, analysis of 1982, 1984,
and 1989 National Long Term Care Surveys.
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probabilities of death calculated from equation (2). Female probabilities of
death converge. A crossover is evident only at late ages. For males the
crossover occurs about age 83—or roughly halfway between the extinct cohort
estimate (age 81) and Kestenbaum's (1992) estimate (age 86).

Figure 3-6 shows male and female survival probabilities (lt's) normed to
100,000 at age 65. For males, lt's converge at age 92-93. For females, although
lt's converge, there is no crossover.

The age trajectories of the mean scores  for the first two groups
(active and nondisabled with modest physical limitations) for white and
nonwhite males and females are shown in Figure 3-7. For both nonwhite males
and females, disability (lower functioning) is greater. This is reasonable if (1)
the survival of higher proportions of nonwhites to late ages implies their greater
survival at higher disability levels, and (2) acute diseases cause mortality to
increase more rapidly with age for whites. This may be explicated by examining
Table 3-4, where the functioning of white high school graduates improved from
1982 to 1989. In contrast, the disability of nonwhite graduates increased while
that of nonwhite nongraduates decreased. This could be due to differences in
mortality; that is, nonwhite graduates could appear to be less functional if
greater proportions of them survive to higher ages.

Such differences suggest the existence of acute disease mortality, not
represented by disability dynamics, but by the age dependence coefficients (θ).
The average score in the active/nondisabled group is higher for whites than for
nonwhites and, after a long decline to age 95, begins to increase, owing to
whites' higher θ's (6.9% and 7.3%), which may cause impaired whites to die off
at late ages more rapidly than disability sets in. In nonwhites, θ is smaller (i.e.,
4.3% and 3.7%) so there is a relatively slower mortality increase in impaired
groups. Another possibly important factor in the higher disability of nonwhites
is body mass index, which is higher in black women and is strongly related to
mobility disability in the NHANES I follow-up study (Launer et al., 1994).
High past and current body mass indexes (> 27) were significant risk factors for
incident disability in the young old, possibly because of effects on
osteoarthritis. Current weight loss and past high body mass index ( 28) (but not
current high body mass index) were significant for the incidence of disability in
the oldest old. Thus, different age changes in function for whites and nonwhites
can result from mortality interactions with several age-dependent factors.

Table 3-9 presents life tables and average disability scores for white and
nonwhite males aged 65, 75, 85, 95, and 105 calculated using the dynamic (1)
and mortality (2) equations. Whites have higher life expectancies and higher
proportions active/nondisabled at age 65 than nonwhites. Nonwhite survival
rates eventually converge with those for whites. At late ages the average active/
nondisabled score is lower for nonwhites than for whites. Mortality is higher for
whites at late ages owing to their larger θ's so that mortality selection at late
ages tends to preserve, or slightly increase, the aggregate level of functioning
for whites. A
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FIGURE 3-6 Race-specific numbers of survivors at estimates of each age by gender
if we assume 100,000 males and 100,000 females alive at age 65.
SOURCE: Duke University Demographic Studies, analysis of 1982, 1984, and
1989 National Long Term Care Surveys.
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FIGURE 3-7 Estimates of race-specific prevalence rates for active/nondisabled
groups (groups 1 and 2 combined) at each age by gender. SOURCE: Duke
University Demographic Studies, analysis of 1982, 1984, and 1989 National Long
Term Care Surveys.
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larger θ generates higher mortality for nondisabled white persons
producing life expectancies close to those in Social Security Administration
(1992) cohort life tables. The column marked lt × [ 1(t) + 2(t)] gives survival-
weighted activity levels for the gik(t) summed for the first two groups; that is,
survival and functioning are summarized in a single trajectory. Higher white
activity levels occur in disability changes observed over a total of seven years,
(i.e., from 1982 to 1989). During that time, while the overall prevalence of
chronic disability declined in the United States (Manton et al., 1993), the
declines in disability were larger for whites than for blacks (Clark and
Wolinsky, 1996; Clark et al., 1996). Since the disability declines over the seven
years of follow-up occur for most age groups represented in 1982, the life-table
calculations in Table 3-9 represent the splicing together of disability and
survival experience of distinct cohorts. The trajectories of disability score
changes are representative of the changes manifest in the distinct cohort
trajectories—as well as the changes between the cross-sectional distributions of
disability observed in 1982 and 1989.

SUMMARY

We examined race-specific and ethnic-specific age patterns of health and
mortality changes in three ways. First, we examined epidemiological data on
racial and ethnic differences in the age dependence of the risk of several
diseases. The diseases examined were osteoporosis, heart disease and stroke,
cancers, and diabetes; they represent 70 percent of all U.S. mortality above age
65. Not represented were chronic pulmonary conditions, pneumonia and
influenza, externally caused deaths (except hip fracture), and liver and selected
other conditions. Since a number of major risk factors (diabetes, hypertension,
atherosclerosis, anemia, osteoporosis) were examined, the conditions examined
probably affect more than 70 percent of deaths above age 65. For example,
pneumonia and influenza often cause mortality in persons with other chronic
diseases; cardiac problems may affect pulmonary function, and diabetes and
hypertension can affect many organs such as the kidney, liver, and brain. There
are over 35 types of cancer, so we selected several to represent racial and ethnic
differences in risk. For example, prostate and breast cancer are the most
frequently diagnosed U.S. cancers; black males have a 20 percent greater
incidence of prostate cancer than whites, and white females have a 30 percent
greater incidence of breast cancer (NCHS, 1994).

First, we reviewed disease mechanisms. Both the accelerating effect of
hypertension and diabetes on black mortality and the stimulating effect of
atherosclerosis and other factors on white mortality at late ages suggest the
plausibility of a physiological basis for mortality convergences and crossover.
We did not discuss specific nonlethal diseases (e.g., osteoarthritis), although
their chronic effects on health at later ages are reflected in the disability and
mortality linkages.

Second, we examined both the quality of data used to determine the age
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trajectory of total and cause-specific mortality and the ages of maximum
black-white mortality differences. For cancer, heart disease, and stroke, the
peak relative risk occurred in middle age, with declines in relative risk
beginning before age 55. This was consistent with the morbidity review.
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Third, we examined the linkage of disability with mortality at late ages. In
a model describing the interaction of disability and mortality, there was a more
rapid increase in mortality with age for whites than for blacks. This occurred for
both males and females and was consistent with the higher disability found in
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blacks at later ages. The age at crossover in the NLTCS data was similar to ages
found in extinct cohort analyses of death certificate data and Kestenbaum's
(1992) matched record study.

Thus, we were able to examine three data elements (age trajectory of
morbidity, mortality-morbidity linkages, and disability-mortality linkages) to
develop a picture of U.S. racial differences in the age dependence of mortality,
morbidity, and disability to extreme ages.
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4

Race, Socioeconomic Status, and Health in
Late Life

James P. Smith and Raynard S. Kington

INTRODUCTION

For over a hundred years, medical and social scientists have studied
differences in health status among racial groups in the United States. The
resulting literature has focused on comparisons between the health of white
Americans and that of African Americans, a reflection of the historical and
continued prominence of the debates over the status of African Americans in
this society. In response to the growth of other racial and ethnic groups,
comparisons have been broadened in recent years to include a growing
literature addressing the relative health status of Hispanic, Asian, and Native
American populations, but the literature remains dominated by black-white
comparisons.

In the last 20 years, scientific inquiry has shifted from describing gross
health disparities between the races to explaining the underlying factors that
account for these differences. Understanding these underlying causes requires
disentangling the complex web of factors connecting the nexus between race,
socioeconomic status, and health. The more 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 socioeconomic
status between populations?"

This paper has two interrelated goals. First, it examines racial and ethnic
disparities in health outcomes among older Americans using two important new
data sets: the Health and Retirement Survey (HRS) and the Asset and Health
Dynamics Among the Oldest Old (AHEAD). Second, our research attempts to
shed light on the central issue of the underlying causes of the strong relationship
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between socioeconomic status and health outcomes. The rest of this paper is
divided into seven main sections. The first sketches the implications of the
principal economic model that has been used to analyze health outcomes. The
second section presents a brief review of the existing empirical literature on the
relation of racial health disparities to socioeconomic status. Using HRS and
AHEAD, the third section describes racial differences in a variety of health
outcomes. A brief summary of the income and wealth/health gradients obtained
from these data is provided in the fourth section. Using these same 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 empirical models of
self-assessed health status. In particular, these models focus on understanding
the reasons underlying the strong correlation between income and health and on
the implications of that correlation for racial and ethnic health disparities. The
final section presents conclusions.

THE THEORY OF HEALTH PRODUCTION AND ITS
RELEVANCE TO SOCIOECONOMIC STATUS-RACE-

HEALTH RESEARCH

Most of the research addressing the relationship of socioeconomic status,
race, and health has been grounded in a theoretical framework based in
sociology. In this framework, social class or socioeconomic 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 health across socioeconomic
groups explicitly based on the economic model of health, especially to
noneconomists (Selden, 1993; DaVanzo and Gertler, 1990; Dardanoni and
Wagstaff, 1987; Wagstaff, 1986; Muurinen and Le Grand, 1985). Rarely have
these analyses been extended to address the relationships among socioeconomic
status, health, and race.

The standard economic model of health is based on a few key principles,
largely developed by Grossman (1972). In the economic model, health is
considered to be a commodity or "good" that can be viewed as a durable capital
stock that produces a flow of services over time, depreciates, and can be
increased with investment. Each individual begins life with a genetic health
endowment. Choices made over the lifetime, such as the use of preventive
medical services or smoking, can decrease or increase the health capital stock,
but there are diminishing returns to investment in health. This capital can also
be affected by random events that are not under the control of individuals.

There are a few important and distinct relationships that form the core of
this model. First, there is the relationship between various inputs and the stock
or commodity "health" (Ht). The inputs might include one's genetic or
background endowment (Go), health promoting activities and other behaviors
such as smoking (Bt), use of medical care (MCt), a vector of family education
levels (ED), and
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environmental factors (Et) such as the air pollution level. This relationship is
described as the health production function:

Health changes over the life course, and the trajectory of these changes, are
the result of a number of factors. In its most simple form, health in time period
t, Ht, is the result of the stock of health in the period time period t - 1, Ht-1,
depreciation over the previous time period, and investments to improve health
in the previous time period. This production function, which summarizes the
transformation of these inputs into health outputs, is typically governed by
biological considerations. Health is produced by a number of different inputs,
including a wide variety of purchased medical inputs, the adoption of good
personal health behaviors (exercise), and the avoidance of bad ones (smoking,
excessive drinking).

These inputs, such as the demand for medical care, are "derived" demands:
not valued directly but valued only because of their impact on health. Because
the purchase of these inputs or the adoption of these health-related behaviors is
a choice individuals or families can make, they are, in the parlance of
economics, "endogenous" variables. In addition to purchased inputs and health
behaviors, the stock of health may enter into the health production function. To
put it simply, individuals in better health may be more able to translate other
inputs into more productive health investments. Therefore, today's investments
are influenced by today's health status and produce tomorrow's health status.

Education may enter this production function because it may affect the
way individuals can transform inputs into good health. For example, more
educated households may choose more qualified doctors, be more aware of the
harmful health effects of behaviors such as smoking or environmental risks, or
be better able to provide self-care to prevent illness or to mitigate its more
harmful effects. Since some family members may be more adept at performing
these functions than others, a vector of education levels of all family members
is included in the production function.

Family background or genetic endowments (Go), which are typically
unobserved by the researcher, have played an important role in contemporary
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 childhood, may seriously bias estimates of this production function. For
example, a person who has been generally sickly throughout life may require
more medical care. If we do not control for this persistent unhealthiness, a
regression of current health on medical services will understate the efficacy of
medical care.1

1 We do not deal with the important issue of family background effects in this paper. For a
recent evaluation of the importance of family background on latter life health outcomes, see
Smith and Kington (1996).
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Another fundamental insight of the household production approach is that
health is a stock. The current inputs and behaviors chosen are investments that
produce increments to the stock of health. If these increments are affected by
current inputs and current behaviors, today's stock of health is determined by
the entire history of current and past inputs and behaviors. A corollary
implication is that additional current economic resources are unlikely to have a
quantitatively large impact on the current stock of health, especially in the age
groups that are the focus of this research. Additional economic resources may
increase health care utilization or induce good health behaviors, but these sorts
of behavioral changes may be slow to be adopted. Even if these behaviors were
altered instantaneously, they can have a direct impact only on health
investments and not on health capital.

A second relationship describes the process underlying the behavioral
choices that affect health. These choices are guided by a utility function (U)
measured at the individual or household level. Health (Ht) is one commodity in
the function, and Xt represents all other commodities that go into this utility
function, U:

Individuals or households maximize lifetime utility subject to a lifetime
budget constraint. Thus, total expenditures across all periods on health- and non-
health-related activities must not exceed total lifetime financial resources, Y; P 
is a vector of prices for non-health-related activities, PH is a vector of health-
related prices, and HX is a vector of health-related activities:

Health is desired for two different but related purposes. Health has both
consumption benefits (i.e., the benefit of feeling good) and production benefits
(i.e., allowing one to engage in activities that produce income). Under utility
maximization, individuals will invest in health until the gain in benefits from
more health equals associated costs in terms of time or money.

Equation 3 highlights another central insight of this model. The budget
constraint that limits household choices is a lifetime budget summarizing the
discounted sum of lifetime income and current asset income. In general,
households are not limited solely by their current-period resources. Financial
resources in any period consist of the earnings Wt of all household members,
retirement-related income Rt, government transfers Tt, and asset income At.
Over the lifetime, these resources are spent on medical services and other
desired commodities.2

2 There is a similar constraint in time devoted to various activities. In order to maintain
focus on the essential points, this equation is not discussed in the text.
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An important consideration is that to different degrees and in different
ways, each of these income sources may be affected by the stock of health. For
example, earnings (Wt) in each period are a function of an individual's human
capital and a set of local labor market demand and supply conditions (dt). In this
formulation, human capital is broadly defined to include health (Ht) and other
forms of skills (Kt), including those formed in school and acquired during on-
the-job training. Most directly, healthier people can work longer hours in any
given week and more weeks during a year, which leads to higher earnings.
Similarly, poor health may trigger the receipt of means-tested government
transfer income, inducing a causation from health to income.

Equations 3 and 4 illustrate our central point that health enters into the
model in two ways, producing a two-way causation between health and income.
We have already seen that people desire good health as an outcome and that
higher income enables them to purchase more of it. Current health also affects a
person's ability to earn in some quite fundamental ways. As we have stated,
healthier people can work longer hours in any given week and more weeks
during a year. This "labor supply" effect leads to higher earnings. Similarly,
healthier people may have more incentive to invest in other forms of human
capital and therefore command higher wages in the labor market. While good
health may facilitate the receipt of some income sources (earnings), it may
discourage the receipt of others (transfers). Most of the applied health literature
has emphasized the first pathway from income to health, but we will present
evidence in this paper that the reverse pathway from health to income cannot be
ignored.

Another relationship that flows from this approach is a series of derived
demand functions for each input into the health production function. These
input demand functions have as arguments all the input prices and the
underlying determinants of the level of health demand, including household
income and tastes. For example, the demand for medical care is a function of its
own price (Pmc), the price of other inputs (Po), education of each family
member (ED), household resources (Y) and tastes (T).

As with all goods, an increase in the price of medical care will reduce the
demand for it; however, as the price of other inputs change, the demand for
medical care will increase or decline depending on whether these other goods
are substitutes for medical care or complements to it. Education enters into
these demand functions in part because it may affect the efficiency with which
households can transform inputs into good health. Finally, household income
acts as a
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scaler expanding the demand for health and thereby increasing the demand for
the inputs used to produce good health. Whereas in most applications, the
arguments in these input demand functions are taken to be exogenous, an
important exception in our case is household income, which we have already
argued has an important feedback relation from health to income.

The final equation in this system is the reduced-form demand function for
health. The purpose of the reduced form is to solve out for the endogenous
variables in the system by expressing health as a function of all the exogenous
variables.

Equation 6 expresses current health as a function of all input prices and
total household income. 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
from the inclusion of lagged health in the function. Last period's health is
determined by last period's set of prices, so that current health is more correctly
a function of all past prices. Secondly, there may exist important feedback
relations from health to income. This second possibility is the central focus of
this paper.

A reformulation of equation 6 highlights the empirical difficulties in
uncovering the relation between socioeconomic status and health. Sequentially
solving current health can be expressed as a function of all past prices and past
incomes. This argument implies that equation 6 can be solved sequentially as

where the ~ indicates a time series vector of values.
Even this simple formulation highlights the extreme demands placed on

data, especially cross-sectional surveys. To monitor the evolution of health
outcomes over the life cycle, we would ideally like to know the entire lifetime
sequence of health stocks, health behaviors, prices, and components of incomes
and wealth. Although eventually the longitudinal nature of HRS and AHEAD
will be an important step in that direction for an older population, such data do
not currently exist. Consistent with the limitations imposed by current data, our
aim here is a more modest but important step in the direction of understanding
the reasons for the demographic and economic correlates of health outcomes at
older ages. This step rests on the distinction between contemporaneous (current
period) feedbacks from health to economic status and health behaviors and the
full lifetime sequence of such feedback relationships. The full lifetime sequence
of interactions between health and socioeconomic status is beyond the scope of
our inquiry in this paper, and we concentrate instead on informing the nature of
the possible contemporaneous feedbacks.
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The Socioeconomic Status-Health Gradient

In the theoretical framework outlined above, socioeconomic status may
affect health and health-related behaviors in many ways. At the most basic
level, income and wealth determine the budget constraint: those who are poor
have fewer resources to devote to health. As a result, they may purchase fewer
medical services or be less able to afford medical insurance. From this view,
health is no different than any other commodity such as housing, food, or
entertainment—the more well-to-do consume more. If this were all there is,
knowing the socioeconomic status-health gradient would require only the
estimation of the wealth elasticity of health. In the computation of that
elasticity, economic status should be defined as broadly as possible to include
all income sources of all household members and wealth.

That is not all there is, largely owing to the real possibility of reverse
causality or simultaneity bias. A large amount of the literature that has
addressed the relationship between health and socioeconomic status has been
based on cross-sectional data. Thus, these data have not allowed a simple but
important question to be addressed: To what extent does low socioeconomic
status lead to poor health rather than poor health's leading to low socioeconomic
status? The ambiguity of the association between contemporaneous health and
socioeconomic status is most obvious when income is the measure of
socioeconomic status, and a classic example of the analytic issue illustrates the
problem. There are two plausible explanations for the relationship between
contemporaneously measured low income and poor health. First, low income
may lead to poor health by, for example, limiting the use of preventive health
care services as predicted in the economic model of health production. An
alternate plausible explanation, however, is that poor health may lead to lower
socioeconomic status by, for example, limiting an individual's ability to work or
the wage he or she can earn.3

The statistical conditions for identification of the causal pathways are
relatively easy to state and quite difficult to implement. For example, to
statistically identify the pathway from health to income requires having
exogenous variables that affect income only through their effect on health (that
is, these variables have no direct effect on income). In this case, the health-
income correlation induced by this variable only reflects a causal pathway from
health to income. To use one illustration, a lower price of health care can
directly affect health status through increased utilization of health care. Because
health status is altered, there may also be subsequent alterations in household
income. However, this lower price of health care should not have any direct
impact on household income (outside of its

3 The analogous statistical conceptualization of this problem is called simultaneity bias.
Namely, estimation of relationships using standard statistical techniques may be biased if
explanatory variables can be a consequence as well as a cause of the dependent variable such
as health (Garber, 1989).
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influence on health care). In this case, variation in the price of health care can
be used to identify the causal pathway from health to income.4

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 limitations imposed by current data, our aim here
involves a more modest but important step toward understanding the health-
socioeconomic status nexus. This step rests first on a distinction between
contemporaneous (current period) feedbacks from health to economic status and
health behaviors and the full lifetime sequence of such feedback relationships.
While our cross-sectional data imply that unraveling the full lifetime
interrelated sequences is beyond our scope, our rich array of economic,
demographic, health behavior and outcome data allows us to make progress on
the contemporaneous relationships.

Our research strategy begins with a separation of household income into its
important components. We argue a priori that some of these income
components largely reflect causation from health to income. After these
contaminated components are separated out, it is more likely that the other
income components will reflect a pathway from income to health. At a
minimum, this empirical strategy can serve as an important diagnostic device
about the relative importance of the two pathways that connect income and
health. For example, both HRS and AHEAD allow us to separate income into
its distinct components. Some of these income components are strongly affected
by contemporaneous feedbacks from health to economic status. Past the
retirement age, other income components are largely free of these feedbacks so
that, at a minimum, we are able to mitigate the contemporaneous feedbacks
from health to income.

There are a number of other possible sources of bias that complicate the
estimation of the effect of socioeconomic status on health. For example,
financial status may also determine where one lives, which may be related to a
range of exogenous factors from the quality of health providers to exposure to
air pollution and toxic waste to public expenditures on prevention of
communicable diseases. Although environmental factors are often considered to
be exogenous, in fact residence may also be a choice partly determined by such
factors as regional health risks (Preston and Taubman, 1994).

Financial status may also affect one's choices for such activities as
smoking or exercise by determining opportunity sets for the trade-offs between
alternative utility-increasing or utility-decreasing activities and the associated
increases or decreases in health risk (Muurinen and Le Grand, 1985). For
example, individuals clearly derive some benefit from smoking. A person with
limited alternative resources to satisfy such needs may be more willing to
accept the health risks associated with smoking. Uncertainty may also play a
role in explaining differences in investments in health across socioeconomic
groups. Early models of

4 A completely symmetrical argument exists for the identification of the pathway from
income to health.
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investment suggested that the poor may invest less in prevention, because
greater risk aversion among the poor may push them away from relatively
riskier investments in health capital (Dardanoni and Wagstaff, 1987). However,
more recent extensions of the models suggest that there may be a countervailing
incentive for the poor to invest in health because they are less able to afford
losses in income because of ill health (Selden, 1993).

Measurement of Socioeconomic Status

In studies of the impact of socioeconomic status on health, education,
occupation, and financial resources have typically been used as proxies. How
each is defined may affect analyses of the race-socioeconomic status-health
nexus in late life. If these variables are imprecisely measured, incorrect
conclusions may be drawn about the relationships among the variables (Garber,
1989). In this section, we briefly discuss some of the major issues that arise
with each proxy.

Education

Education is an important explanatory variable in both economic and
sociological-based empirical models of the socioeconomic status-health
relationship. As is demonstrated in the theoretical model outlined above,
education may affect health status through a number of channels. First,
schooling is an important determinant of economic status. Individuals with
more schooling in general have significantly higher lifetime wealth than those
with less schooling. In addition, schooling may alter the efficiency of health
production—that is, the efficiency of the process by which the various inputs
are transformed into health. For example, better educated individuals may have
more information at their disposal about the effect of nutrition on health and
may thus make healthier choices in eating habits.

An often-cited advantage of education as a proxy for socioeconomic status
is that decisions about education are usually completed by early adulthood. This
temporal ordering is taken to imply that schooling is free of reverse causality
(i.e., not a result of poor health). While there is some truth to this argument, it
applies only for health conditions that are unanticipated at the time schooling
decisions are made. If poor health conditions are known, they will generally
influence investments in schooling since future work effort will be lower owing
to poor health. Socioeconomic status may also be related to so-called third
factors affecting health investments (e.g., preventive activities). For example,
education may be related to one's willingness to invest in health now by giving
up something else in order to have an improvement in health in the future
(Fuchs, 1982).

The imprecise measurement of education may be especially relevant when
race is added to the relationship.5 In the United States, simple counts of years of
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educational attainment present problems because historically there have been
large differences in the content and quality of education between races. These
differences are probably greatest among the current generation of elderly, many
of whom were born into a rigidly segregated society with large racial
differences in public investment in education (Smith, 1984).

Financial Resources

The measurement of financial resources presents even more challenges.
Most studies in the health literature have measured financial resources with
some form of individual or household/family income in the year of or the year
before a cross-sectional survey, sometimes called contemporaneous income.
There are several potential problems with the use of contemporaneous income
as a measure of financial resources. First, income in a single year may not
adequately measure the financial resources available to an individual over the
lifetime in which decisions affecting health are made. This timing issue is
different from the reverse causation question and may be even more important
in late life. It may be especially important in assessing the comparative health
status of currently older blacks versus whites because of the large changes in
the relative income of blacks versus whites that have occurred over their
lifetimes.

Second, income may not be the best measure of economic resources
among older individuals, especially those who are retired. Instead, wealth may
be a far better proxy for their command over economic resources. Income is
typically lower after retirement than before. In the extreme, an older person may
be worth a million dollars and simply live off this principal with no income.
Wealth captures an important dimension of financial resources because it may
be a indicator of long-run income. The distinction between income and wealth
may be especially critical for understanding racial health disparities because
racial differences in wealth are even greater than in income.6

Some studies have simplified the measurement of financial resources by
translating contemporaneous income into a dichotomous variable indicating
whether a household's income is above or below the federally defined poverty
line. This is in general a mistake because it substitutes a political concept for a
scientific construct. One potential problem with this practice is that income
effects are known to extend across the spectrum of income even into high-income

5 Education is generally measured in years of education attained. The effects of education
on such outcomes as income are typically not linear. Analogously, flexibility in the form of
the effect of education on health should be permitted. For example, attainment could be
expressed in categories such as high school graduate, college graduate, and so forth.

6 Finally, regional differences in costs of living (Liberatos et al., 1988) also have an impact
on the significance of income. To the extent to which there are racial differences in
geographic distribution, failure to control for geographic location may bias estimates of the
racial differences in the relationships among race, socioeconomic status, and health.
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ranges. Dichotomizing income may lead to incorrect conclusions about the
relationships among race, health, and income. For example, blacks are much
more likely to have income near the poverty level. Thus, a multivariate analysis
that simply includes a poverty dummy may result in a still significant race
dummy effect even in the absence of a real racial difference because the range
of upper level income and the corresponding variation in health in the wealthier
white population are not accounted for.

Occupation

A final measure of socioeconomic status that has been commonly used,
especially by sociologists, is occupation.7 One reason for this is that occupation
is arguably a better measure of long-run economic status than current income is.
Whatever the traditional merit of this argument, it is certainly mitigated when
data sets contain measures of wealth and long-run time series on income. There
are some other problems that may affect the interpretation of occupation. In
comparisons across racial and ethnic groups with different status rankings of
occupations, a particular occupation may translate into a different status in a
community depending on the racial composition of the community. Second,
broad groupings of occupation may not capture significant variation within
occupational categories. Third, there is controversy over how one measures
occupation in late life. For example, for many important occupational health
exposures (e.g., the relationship between asbestos and lung cancers), the
temporal relationship between the exposure and the outcome is distant. Thus,
for studies of racial differences in the relationship between health and
occupation in late life, it is especially unclear which occupation is most
appropriate. Occupational categories may also present added problems in the
context of the socioeconomic status-race-health analysis because there may be
differences between races in exposures and treatment of persons in the same
occupational category.

The Race Connection

The Role of Race

Typically, race per se has not been explicitly analyzed in the context of an
economic model of health production. The reasons for the failure to explicitly
incorporate race into this framework remain unclear. In one standard textbook of

7 Although occupation has historically been an important measure of socioeconomic status
for sociological studies, it has been relatively less important in the economic literature on
health. Occupation is related to a number of important factors in health in late life. First,
occupation is related to occupational injuries and exposures that have an impact on health.
Second, occupation is related to both education and income.

RACE, SOCIOECONOMIC STATUS, AND HEALTH IN LATE LIFE 116

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


health economics, for example, the author concludes that so-called cultural-
demographic variables are not typically the focus of economic models of health
because they do not change rapidly in a population and are not the instrument of
public policy (Feldstein, 1983). Clearly, government policy cannot change race,
as, for example, government taxation policy can change the income distribution.
But race directly or indirectly is often used to target government policies in
health care. For example, Healthy People 2000 (U.S. Department of Health and
Human Services, 1990), the federal government's most comprehensive
statement on health objectives for the country, includes numerous race-specific
health objectives. Furthermore, race may have indirectly many of the same
effects that socioeconomic status has directly, and the government has a major
role in policies that affect race-based behaviors such as job discrimination. For
example, racial discrimination in hiring may affect job choices that are in turn
associated with risks of injury or toxic exposure, and prevention of racial
discrimination in hiring is very much a government policy.

The economic model may serve as a framework for assessing many
aspects of the relationships among race, socioeconomic status, and health. For
example, race may affect the health production function per se independently of
any race-related genetic or biological predispositions to certain diseases. Studies
have described subtle racial differences in the effectiveness of certain drugs in
the treatment of hypertension, possibly related to racial differences in the
pathophysiology of hypertension (see review in Kaplan, 1994). These
differences might lead one to predict differences in the demand for these
treatments by race by affecting the trade-off between marginal benefits and
marginal costs of treatment. Although the actual physiological differences may
be minimal, racial differences in the perceptions of efficacy of treatment may
lead to similar results.

Race remains an important factor in residential patterns in the United
States (Massey and Denton, 1989). Area of residence may in turn determine a
range of health-related factors such as supply of and distance to health providers
and environmental pollution. Race and racial discrimination may also play a
role in other factors such as time preferences and risk aversion, which may in
turn affect investments in health. Clearly, the application of an economic
framework may provide new, complementary insights into the relationships
among race, socioeconomic status, and health.

The race-health relationship is distinguished from the socioeconomic
status-health relationship in two ways. First, legitimately or not, race is often
assumed to include at least some biological or genetic component. Most
researchers no longer consider genetic or biological differences to be important
factors in explaining differences in health among groups of varying
socioeconomic status. In support of the position that genetics and biological
factors do not play a large role in explaining race differences in health,
researchers (Williams et al., 1984; Krieger et al., 1993) point to the literature
that has suggested
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that racial classifications account for only small amounts of the human genetic
diversity (e.g., Lewontin, 1972; see also Neel, this volume). A frequently
mentioned example of a disease that has a genetically based difference in rates
between races is sickle cell anemia, but even this example may be flawed.
Sickle cell anemia is in fact well described in white populations (Serjeant,
1985), and the higher rates in blacks may have more to do with geography than
genetics per se (e.g., Williams, 1994).

The second important distinction is that race has meant more than just
socioeconomic status in the United States in light of the extensive degree to
which race has determined an individual's set of life opportunities
independently of socioeconomic status as traditionally defined. For example,
for many older African Americans, high education and even high income did
not necessarily translate into differences in how one was treated in daily life in
large sections of the country; this might have implications for health via
proposed influences of stress. Thus, there are added dimensions to the race-
health relationship that are often difficult to measure.

To add an additional layer of complexity to the socioeconomic status-
health-race literature, there may be important cohort differences in what race
has meant in this country. During the life course of the current population of
older African Americans, there have been dramatic changes in the opportunities
for and the treatment of African Americans in this society. These changes have
produced potentially important cohort effects that may confound other factors—
especially age—important to understanding racial differences in health.

Measurement of Race

Over the last several years there has been growing interest in the health
literature on how researchers measure race (Williams et al., 1984; LaViest,
1994; Hahn, 1992; Osborne and Feit, 1992; Jones et al., 1991; Cooper, 1986).
There are two general methods of measuring race: self-report and observation.
Most categorizations typically distinguish between race (usually African
American, white, Asian) and ethnicity (usually Hispanic or not). Although there
are theoretical arguments that may support the use of self-reports versus
observational measures, the number of discordant classifications is probably
minimal for data on blacks and whites. Furthermore, the importance of the
measurement of race as a potential source of bias may change as the number of
acknowledged interracial births grows and the life experiences and attitudes of
individuals become more 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 from those of most blacks in terms of stress, etc.).

In the next section we review recent major studies that have addressed the
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relationship among health, race, and socioeconomic status and present new
findings from analyses of data from the HRS and the AHEAD surveys.

RACE, SOCIOECONOMIC STATUS, AND HEALTH STATUS:
EXISTING EMPIRICAL EVIDENCE

In this section, we briefly review key studies that have specifically
addressed the role of socioeconomic status in explaining racial differences in
health, with a focus on health in late life. Any review of this issue is
complicated because health status is multifaceted. Because mortality is among
the broadest and most studied traditional measures of health status, this
literature is summarized first. We then review relevant studies that have used
other measures of health status in assessing the role of socioeconomic status in
explaining racial differences in health. Finally, our findings from analyses of
recently available data on health status from the HRS and the AHEAD surveys
are presented.

Mortality

The literature on racial comparisons of mortality in the United States dates
to over a hundred years ago. In almost every study, African Americans have
been shown to have higher rates of mortality than white Americans (Ewbank,
1987).8 Although even the earliest research proposed socioeconomic status as a
major factor explaining racial health disparities, only within the last two
decades have there been high-quality longitudinal data sets that provide
important information on the temporal relationship between ill health or death
and socioeconomic status. Table 4-1 summarizes the results of some key studies
that over the last decade have assessed the contribution of socioeconomic status
to racial differences in mortality. All except one are based on longitudinal data.
This research varies widely along several dimensions, but the conclusions are
similar. Most if not all of the racial differences in mortality appear to be related
to differences in socioeconomic status.9 In several studies in fact, there was no
statistically significant racial difference once socioeconomic status was
controlled for (Kaplan et al., 1987; Keil et al., 1992; Rogers, 1992; Zick and
Smith, 1991).

The uniformity of this conclusion is impressive in light of the enormous
diversity in study samples and in measures of socioeconomic status. For
example, several data sets were restricted to a single geographic area,10 and
among those with national samples, only one controlled for geographic region
and

8 Almost all of the early studies used census data.
9 It was not always possible to estimate from the published results a measure of how much

of the racial variation was accounted for by socioeconomic status, but when this was
published explicitly, the percentage explained was over 60 percent.

10 North Carolina in Guralnik et al., 1993b; Charleston, South Carolina, in Keil et al., 1992;
Alameda County, California, in Kaplan et al., 1987.
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TABLE 4-1 Race, Socioeconomic Status and Health in Late Life: Selected Studies of
Total Mortality and Life Expectancy

Author/
Year

Data Set Outcome/
Statistical
Method

Explanatory
Variables

Racial
Differences
Explained

Guralnik et
al. (1993b)

PHSE
1986-1988;
N = 4,057
55% black;
age &ge; 65
yrs. at baseline

Total life
expectancy;
multistate life
tables stratified

Age, education,
gender

Most

Menchik
(1993)

NLSMM
1966-1983; N 
= ˜4,000a 
male; mean
age 51 yrs. at
baseline

Total
mortality;
logistic
regression

Age, marital
status, parent
education, net
worth (1966),
no. of yrs. in
poverty region,
urban, health
status (1966)

75%

Keil et al.
(1992)

CHS
1960-1988;
N = 1,088
40% black;
age 35-74 yrs.
at baseline

Total
mortality; age-
adjusted
deaths/1,000
person-years
stratified

Age, high/low
SES (education
and occupation)

100%

Rogers
(1992)

Merged NHIS
1986; N =
37,917 and
NMFS 1986;
N = 18,733
˜11% black;
age &ge; 25
yrs.

Total mortality
1986; logistic
regression

Age, gender,
marital status,
family size,
family income
(categories)

100%

Sorlie et al.
(1992)

NLMS
1978-1985;
N = ˜ 550,000
10% black;
age &ge; 25
yrs. at baseline

Total
mortality; Cox
proportional
hazards by age,
gender

Age, sex, labor
force
participation,
family income
(categories)

&ge; age 65,
100%

Berman et
al. (1991)

RHS
1969-1976;
N = 1,384
50% black;
age 58-63 yrs.
at baseline

Total
mortality;
several
alternative
hazard models

Age, education,
marital status,
personal
income (1977),
social security
benefits, SSI,
dependent
children

60-80%

RACE, SOCIOECONOMIC STATUS, AND HEALTH IN LATE LIFE 120

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


Author/
Year

Data Set Outcome/
Statistical
Method

Explanatory
Variables

Racial
Differences
Explained

Zick and
Smith
(1991)

PSID
1968-1984;
˜7-8% black;
N = 1,990
mean age ˜50
yrs. (among
person years)

Total
mortality;
logistic
regression

Age,
education, sex,
employed,
marital status,
poverty

No race
difference in
multivariate
analysis (race
not focus of
study)

Otten et
al. (1990)

NHANES I
1971-1984;
N = 8,806
14% black;
age 25-77 yrs.
at baseline

Total
mortality; Cox
proportional
hazard

Age, sex,
family income,
risk factors:
smoking,
alcohol, BP,
DM,
cholesterol,
BMI

69% (income
and risk
factors)

Kaplan et
al. (1987)
[also Haan
and
Kaplan
(1985)]

HPL's
Alameda
County Study
1965-1982;
N = 4,174a

age 60-94 yrs.
at baseline

Total
mortality; Cox
proportional
hazard

Age, sex,
household size,
adjusted total
income

No racial
difference
adjusted or
unadjusted

a Unable to determine percentage by race in sample
Note: PHSE = Piedmont Health Survey of Elderly; NLSMM = National Longitudinal Survey of
Mature Men; CHS = Charleston Heart Study; NHIS = National Health Interview Survey;
NMFS = National Mortality Followback Survey; NLMS = National Longitudinal Mortality
Study; SSI = Supplemental Security Income; RHS = Retirement History Survey; PSID = Panel
Study of Income Dynamics; NHANES I = National Health and Nutrition Examination Survey I;
BP = Blood Pressure; BMI = Body Mass Index; DM = diabetes mellitus; HPL = Human
Population Laboratory; SES = socioeconomic status.

urbanicity (Menchik, 1993). Most projects had total sample sizes of over
1,000, with the percentage black (when it was reported) ranging from 10
percent to over 50 percent. However, the time span covered varied from 1 to 18
years, with the earliest period of observation beginning in 1960. Similarly, these
representative research projects differed considerably in how they defined
socioeconomic status. While all controlled for at least age, gender,11 and
education, there was considerable variation in proxies for socioeconomic status
beyond that. Two studies (Guralnik et al., 1993b; Keil et al., 1992) had no
measure of financial

11 Two analyses were restricted to men (Keil et al., 1992; Menchik, 1993).

RACE, SOCIOECONOMIC STATUS, AND HEALTH IN LATE LIFE 121

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


resources and only one (Menchik, 1993) included net worth at baseline as proxy
for wealth.

Contemporaneous income for the baseline year computed at the family or
household level was the typical income construct (Kaplan et al., 1987; Rogers,
1992; Sorlie et al., 1992; Otten et al., 1990), but some studies apparently used
individual incomes (e.g., Menchik, 1993). There was further variation in the
measurement of contemporaneous income. For example, some authors adjusted
family income by size of household (e.g., Kaplan et al., 1987), while Berman et
al. (1991) defined several variables, including personal income, the receipt of
Social Security benefits, and the receipt of Supplemental Security Income.
However, this diversity in study populations and explanatory variables did not
produce great differences in the primary finding across studies confirming the
prominent role of socioeconomic status in explaining racial differences in total
mortality.

General Health Status, Functional Status, and Morbidity

Mortality is at best a crude indicator of the health status of a population
because it fails to capture the overall burden of poor health. This limitation may
be especially significant for older populations, 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 dimensions of health or
function, (2) observed indicators of health and function, and (3) the presence of
disease (morbidity). Each captures a different dimension of health and raises a
unique set of issues. For example, one potential problem with self-reported
health is that people may implicitly compare their health with that of those
around them. Thus, people who live in communities with poor health may rate
their health higher than people with the same general health status in a different
community with better average health. Research comparing the health status of
different racial groups has used a wide variety of outcome measures, but
probably the most common measure of health status is self-reported general
health on a scale of excellent, very good, good, fair, and poor. In this review,
we focus on self-reported measures of general health and function in discussing
the relative contribution of socioeconomic status to racial differences in health.

By most measures of general health status, blacks in late life have worse
health than whites. For example, analysis of the 1986 National Health Interview
Survey (NHIS) revealed that blacks over age 65 were more likely to report their
health as poor or fair.12 Comparing black and white elderly in functional status
points to similar conclusions. For example, fewer blacks than whites remain
independent in activities of daily living and instrumental activities of daily living;

12 The percentages were 44.7 percent and 46.9 percent for black males and females,
respectively, and 29.8 percent and 28.8 percent for white males and females, respectively
(Mermelstein et al., 1993).
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this was true for both men and women above age 65 (Furner, 1993). Among
community residents, black elderly report a larger number of functional
impairments (Macken, 1986; Manton et al., 1987; Kington and Smith, in press).

The relative health and functional status of black and white elderly is not
uniform across older populations. Gibson reviewed several national studies of
racial differences in the health of older adults and noted the frequent finding
that the black disadvantage in health and function was greater among younger
elderly than among older elderly (Gibson, 1991). For example, using data from
the 1982 National Long Term Care Survey, Manton and colleagues found that
the black-white ratio for total disability was 1.81 among persons 65 to 74 but
only 1.22 among persons 74-84 (Manton et al., 1987). Several potential
explanations have been proposed for this race-age interaction, including
selective survival of healthier blacks (e.g., see the discussion in Gibson, 1991),
but the patterns suggest a more complex story than simply worse health for
older blacks compared with whites.

Compared with white elderly, black elderly also have worse health in
terms of morbidity. Black elderly have higher rates of several important causes
of poor health and poor functioning such as hypertension, diabetes, and arthritis
(Furner, 1993; Blesch and Furner, 1993). For some conditions, however, black
elderly have lower rates than white elderly. For example, a lower rate for
broken hips among black women, possibly related to lower rates of osteoporosis
among black women, is well described (Kellie and Brody, 1990). A recent
analysis of stroke incidence over a year found lower rates for blacks over 75
and higher rates below 75 (Broderick et al., 1992), while prevalence studies
have found higher rates of stroke or "cerebrovascular disease" among older
blacks (e.g., Schoenberg et al., 1986).

Relatively few studies have attempted to describe explicitly the amount of
variation among racial groups in health and functional status that is accounted
for by socioeconomic status. Table 4-2 summarizes results from several studies
that have assessed the contribution of socioeconomic status to observed racial
differences in function and, like the analyses we present in later sections, are
based on cross-sectional data.

The range of measures of general health and function compared with
mortality makes it more difficult to summarize these findings succinctly. For
example, the variation explained by socioeconomic status often depended on
how health status was measured. This research also exhibited diversity along
other dimensions, including the measurement of financial resources, the age
groups considered, and geographic scope. In general, the literature suggests that
a significant amount, but definitely not all, of racial differences in health status
are attributable to differences in socioeconomic status.13

13 Unlike the mortality studies, few of these studies were presented in such a way as to
allow easy estimation of the amount of the variation that was accounted for by socioeconomic
status when a race residual effect remained.

RACE, SOCIOECONOMIC STATUS, AND HEALTH IN LATE LIFE 123

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


TABLE 4-2 Race, Socioeconomic Status, and Health in Late Life: Selected Cross-
Sectional Studies of General Health and Functional Status

Author/Year Data Set Outcome/
Statistical
Method

Explanatory
Variables

Racial
Differences
Explained

Mutchler
and Burr
(1991)

SIPP 1984;
N = 9,803 9%
black; age &ge;
55 yrs.

Self-reported
general
health,
mobility
index; ADLs,
bed days,
logistic and
Tobit
regressions

Age, sex,
education,
income (for
couple if
married), and
net worth
(logged),
region

100% for
mobility
index; ADLs,
bed days; less
for general
health

House et al.
(1990)

ACL 1986; N =
3,617 age &ge;
25 yrs.a

(oversampled
blacks, &ge; 60
yrs.) NHIS
1985: N =
55,690 age
&ge; 25 yrs.a

ACL: chronic
medical
conditions;
functional
status index;
self-rated
health
limitations
NHIS:
chronic
conditions;
limitations on
major
activities
scale;
ordinary least
squares
regressions

Age, sex,
marital status,
education,
income

ACL: 100%
for functional
status index;
less for
medical
conditions; no
unadjusted
difference in
limitations
NHIS:
reported
"similar"
results
(regressions
not presented)

Ferraro
(1987)

CPS subsample
of SLIAD 1973;
N = 3,183 10%
black; age &ge;
65 yrs. (low and
middle income
only)

Self-reported
general
health;
physical
disability
index; OLS
regressions

Age, sex,
education,
chronic
conditions,
serious illness

Blacks worse
health after
controls

Satariano
(1986)

Survey
Alameda
County, CA
1979-1980; N =
906 35%
blacks; age
&ge; 20 yrs.
(27% &ge; 60
yrs.)

Self-reported
general
health index;
ANOVA

Age, sex,
occupation,
education,
family income
(categories)

100% with
income
adjustment
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Author/Year Data Set Outcome/
Statistical
Method

Explanatory
Variables

Racial
Differences
Explained

Dowd and
Bengtson
(1978)

Survey Los
Angeles
County, CA
1974;
N = 1,269
age &ge; 45
yrs.; 32%
black, 35%
Mexican
American

Self-reported
general health;
Multiple
Classification
Analysis

Age, sex,
occupational
prestige
(Duncan),
family income
(categories)

Blacks,
Mexican
Americans in
worse health
after controls

a Unable to determine percentage by race in sample.
Note: SIPP = Survey of Income and Program Participation; ADL = Activity of Daily Living; ACL =
Americans Changing Lives Survey; NHIS = National Health Interview Survey; CPS = Current
Population Survey; OLS = ordinary least squares; ANOVA = analysis of variance; SLIAD = Survey
of Low-Income Aged and Disabled; SES = socioeconomic status.

Several national studies are especially noteworthy. First, Mutchler and
Burr (1991), using data from the 1984 Survey of Income and Program
Participation (SIPP) for people over age 55, compared self-reported general
health, limitations in activities of daily living, and a multi-item mobility index
for blacks and whites. Age, sex, education, income (defined at the couple level
if the person surveyed was married), and net worth accounted for almost all of
the racial difference with the exception of general health 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 sample of
people over 65 years old, Ferraro (1987) found persistent racial differences in
subjective health and disability after controlling for age, education, illness, and
chronic conditions.

Other notable studies in this area have covered the full range of adults
from young age to old age. House and colleagues (1990) analyzed data from the
1986 Americans' Changing Lives (ACL) survey. When age, sex, education,
marital status, and income were controlled, among adults over age 25, race was
not a significant predictor of functional status or limitation in daily activities,
but was associated with a larger number of chronic conditions. Satariano
(1986), however, found that racial differences in the health status of a sample
from Alameda County, California, above age 20 were entirely explained by age,
occupation, sex, education, and family income.

A growing number of longitudinal studies of functional status have found
that varying amounts of the racial differences in function are explained by
socioeconomic status. Several studies have found that most of the racial
disparity is explained by socioeconomic status (Mor et al., 1989; Clark and
Maddox, 1992; Guralnik, Land, et al., 1993), while other studies have found
that significant
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TABLE 4-3 Distribution of Population by Self-Assessed Health Status

Men Women
Self-Assessed Health Status White (%) Black (%) White (%) Black (%)
HRS (Ages 51-61)
Excellent 23.3 13.5 25.1 9.8
Very good 27.9 20.8 29.5 22.4
Good 28.8 30.6 25.8 33.1
Fair 12.3 22.5 14.3 22.7
Poor 7.7 12.6 6.7 12.0
AHEAD (Ages 70 and Over)
Excellent 11.7 7.6 11.5 4.8
Very good 22.9 14.0 24.4 18.1
Good 32.0 28.0 30.1 27.6
Fair 21.0 30.0 22.5 29.7
Poor 12.5 20.4 11.5 19.7

SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and Health
Dynamics of the Oldest Old (AHEAD) for 1994.

differences in functional status remain even after accounting for
socioeconomic status (Guralnik and Kaplan, 1989; Clark et al., 1993; Guralnik
et al., 1993b).

RACIAL HEALTH DISPARITIES

In this section, we describe some racial differences in health outcomes
using recent HRS and AHEAD data. To start this comparison, Table 4-3
displays self-reported health status by gender and race. Not surprisingly, people
self-rate themselves in better health in the younger HRS sample. As a quick
generalization, twice as many HRS respondents in each race-sex group are in
excellent health compared with the older AHEAD sample. In both surveys,
blacks are considerably more likely to report much poorer health. For example,
while almost half of black AHEAD households place themselves in fair or poor
health, only one in three white households so respond. More than a third of
whites are in excellent or very good health compared with a fifth of black
respondents.

Respondents in these surveys were also asked a series of questions about
the presence of chronic medical conditions and symptoms and about the use of
selected medical services related to specific conditions. Tables 4-4 and 4-5
contrast the responses to these questions for black and whites by gender. The
emerging racial patterns in disease prevalence are mostly consistent with other
published data. In both AHEAD and HRS, blacks had substantially higher rates
of hypertension, stroke, and diabetes and lower rates for diseases of the lung
and for a heart attack within the previous 5 years (men only). For hip fracture,
black women had lower rates (data were collected only in AHEAD). In AHEAD,
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TABLE 4-4 Prevalence of Medical Conditions by Race and Sex, HRS Sample (Ages
51-61)

Men Women
Medical Condition White (%) Black (%) White (%) Black (%)
High blood pressure 39.1 53.3 30.7 55.6
Diabetes 10.0 17.2 7.5 17.9
Cancer 3.8 3.4 7.8 5.4
Diseases of the lung 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
Emotional or psychiatric
problems

7.4 6.5 13.1 12.5

Arthritis, rheumatism in last year 33.2 33.5 40.7 45.8
Asthma 5.2 6.7 6.7 7.7
Back problems 34.2 30.5 35.8 33.6
Kidney, bladder 8.2 12.2 11.4 13.1
Stomach ulcers 8.9 11.6 8.5 11.8
High cholesterol 23.1 15.2 24.7 23.0
Eyeglasses 92.8 73.8 93.9 88.8

SOURCE: Health and Retirement Survey (HRS) data for 1993.

blacks had a higher rate of arthritis, while in HRS, the rate was higher only
for black women.14 There were minimal racial differences in rates of several
conditions for both surveys including emotional/psychiatric problems and
angina.

These relative prevalence 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 symptoms are attributed to
specific medical diagnoses, and treatment modalities for specific conditions.
Prevalence rates derived from self-reported conditions, for example, may
confound true health differences with other behaviors, including frequency of
contact with physicians and health care utilization. Blacks reported lower rates
of cataract surgery, which may reflect lower rates of access to health care rather
than lower rates of cataracts. Analysis of data from the Baltimore Eye Survey
found

14 Some differences between the two surveys may reflect differences in the wording of the
questions. For example, AHEAD asked whether the respondent had ever been told that he or
she had arthritis or rheumatism, while the HRS survey asked about seeing a doctor in the
previous 12 months specifically because of arthritis or rheumatism.
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TABLE 4-5 Prevalence of Medical Conditions by Race and Sex, AHEAD Sample (Ages
70 and Over)

Men Women
Medical Condition White (%) Black (%) White (%) Black (%)
High blood pressure 42.2 59.7 50.8 67.2
Diabetes 12.8 21.0 10.0 22.9
Cancer 16.4 14.8 13.3 7.0
Diseases of the lung 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
Emotional or psychiatric
problems

8.4 8.8 12.4 12.2

Arthritis, rheumatism in last year 17.3 30.6 25.5 40.9
Broken hip 3.2 5.4 6.0 4.0
Cataract surgery 23.3 20.4 29.0 26.4
Often bothered by pain 27.4 31.2 35.1 36.3
Pain keeps person from activities 53.0 58.8 59.9 59.7

SOURCE: Health and Retirement Survey (HRS) data for 1993.

that the age-adjusted risk of unoperated cataracts among older blacks was
5.25 times that of whites (Sommer et al., 1991).

Although biological and genetic factors may have a part, socioeconomic
status may also play a role in accounting for racial differences in many of these
conditions. For example, stress has long been raised as a potential reason for
racial differences in hypertension rates (James et al., 1987). A recent analysis of
longitudinal data on health and occupational position found that although both
blacks and whites who remained in low occupational classes over
approximately a 10-year period were more likely to develop uncontrolled
hypertension, the odds of developing hypertension for blacks were twice the
odds for whites (Waitzman and Smith, 1994).

Perhaps obesity is the most important underlying factor that may be both
mediated by socioeconomic status and associated with the incidence of three
conditions found in higher rates among blacks (hypertension, diabetes, and
arthritis). Racial and ethnic differences in obesity among women are
profound.15 Low socioeconomic status is also clearly associated with a greater
likelihood of

15 Data in the third National Health and Nutrition Examination Survey (NHANES III)
revealed an age-adjusted prevalence of overweight of 48.5 percent among non-Hispanic black
women between ages 20 and 74 years, while for non-Hispanic and Mexican American white
women the prevalence was 32 percent, and for Mexican-American women it was 47.2 percent.
The rates for non-Hispanic black, non-Hispanic white and Mexican American men aged 20 to
74 years were 31 percent, 32 percent, and 39.1 percent, respectively (Kuczmarski et al., 1994).
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obesity (Sobal and Stunkard, 1989). The higher prevalence of strokes among
blacks possibly also may be mediated by socioeconomic status through such
risk factors as hypertension and diabetes. Differences in access to health care
may also explain other patterns seen in these data. For example, black women
have a similar or lower rate of breast cancer after age 40 compared with white
women (Krieger, 1990). Black women, however, are more likely to have breast
cancer diagnosed at a later stage and to have shorter survival rates as a result
(e.g., Eley et al., 1994). This difference is believed to be related to lower
mammography screening rates among black women (Caplan et al., 1992). The
differential survival may lead to lower prevalence rates for conditions such as
cancer in the face of similar incidence rates.

HEALTH AND WEALTH

A key risk to successful aging rests in the complex two-way interactions
among income, wealth, and good health. Debates about the direction of
causation have made conclusions about the relation of the wealth and health of
older populations difficult to pin down. We know that healthier households are
wealthier ones. Is that simply because higher incomes lead to better health? Or
does poor health restrict a family's ability to accumulate assets by limiting the
ability to work or through rising medical expenses? Or perhaps neither direction
of influence is important, and the association merely reflects some unobserved
factor that makes some people healthier and wealthier. 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.
With HRS and AHEAD, answering this sort of fundamental scientific question
may now be feasible.

Table 4-6 displays the relation between total household income and the
health of respondents in both HRS and AHEAD. Confirming a number of prior
studies, this relationship is largely uniform and quantitatively strong. As a
gauge of the quantitative importance of this relationship, Table 4-7 arrays
median household net worth16 by self-reported health status in both the HRS
and the AHEAD samples. The magnitude and consistency of these results are
impressive. In virtually every case, each step up in health status is associated
with a large increment in household wealth. For example, in the HRS sample,
the median middle-aged white man in excellent health possessed $184,000 in
wealth compared with $37,250 for the median middle-aged white man in poor
health. Although

16 In addition to housing, household net worth is built up from the following 11 categories:
other real estate; vehicles; business equity; individual retirement account or Keogh; stocks,
trusts, or mutual funds; checking, savings, or money market funds; certificates of deposit;
government savings bonds or Treasury bills; other bonds; other savings and assets; and other
debt. Because of extensive missing values in assets, an innovative method of imputing
missing values was developed. For a summary of the details underlying this imputation
algorithm, see Smith (1995, in press).
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TABLE 4-6 Median Household Income by Self-Reported Health Status

Men's Median
Net Worth

Women's Median
Net Worth

Self-Reported
Health Status

White ($) Black ($) White ($) Black ($)

(%) HRS (Ages 51-61)
Excellent 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)
Excellent 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 Retirement Survey (HRS) data for 1993 and data from Assets and
Health Dynamics of the Oldest Old (AHEAD) for 1994.

TABLE 4-7 Median Net Worth by Self-Reported Health Status

Men Women
Self-Reported Health Status White ($) Black ($) White ($) Black ($)
HRS (Ages 51-61)
Excellent 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
Fair 86,000 26,875 59,975 12,750
Poor 37,250 2,150 25,000 23
AHEAD (Ages 70 and Over)
Excellent 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
Fair 97,500 32,100 65,000 11,150
Poor 74,500 18,000 33,892 1,500

SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and Health
Dynamics of the Oldest Old (AHEAD) for 1994.
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the size of the wealth-health gradient is quite large in both samples, the
AHEAD data in Table 4-7 may suggest some attenuation among older
Americans compared with their middle-aged counterparts. While blacks have
lower wealth levels than whites in all health categories, the wealth-health
gradient may even be quantitatively larger in African-American households,
especially when our reference points are households in poor health. In the HRS
sample, for example, black male respondents in poor health had only about
$2,000 of wealth, one-thirty-sixth of the wealth of black male respondents in
excellent health. For white men, the wealth of those in excellent health exceeds
that of those in poor health only by a factor of five. The gradients of these
wealth-health relationships are much larger than those previously displayed for
income and health.

The real value of these surveys in understanding the health-wealth nexus
will be realized only in subsequent rounds as the dynamics of the process
unfolds. However, some clues may be gleaned from the baseline by combining
information on current status with a question about how health status compares
with health a year ago. Table 4-8 provides the results from that combination.17

The patterns in this table are remarkably consistent. Whatever the ultimate
resolution of the thorny issue of causality, baseline HRS and AHEAD data
confirm earlier findings that the association between contemporaneous health
and wealth is not trivial. The relationship is monotonic and quantitatively 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 levels and with changes in health. Virtually all transitions in Table 4-8
associated with improved health had higher assets while transitions into poorer
health had lower assets.

Another unique advantage of HRS and AHEAD is that the detailed health
module was given to both spouses. Although owing to data limitations,
household outcomes are typically related only to the health of one spouse, this
is no more justified than defining household income by using only one
member's income. Episodes of poor health of either spouse may deplete family
resources. In addition, families may be better able to cope with the care-giving
requirements for a person in fair or poor health if the spouse is in very good or
excellent health.

To examine this joint distribution, Table 4-9 arrays household net worth
for married couples by the health of each spouse. Although not without the odd
exception, the pattern is remarkably consistent—an increase in the health of
either spouse has a strong positive correlation with household net worth. This
relationship is also quantitatively strong. Arrayed only against the health of the

17 For the purposes of this table, we assumed that health would move across only one
threshold during a year. For example, those currently in good health with deteriorating health
over the last year were considered to be in very good health last year. Similarly, those
currently in good health whose health improved during the year were considered to be in fair
health last year.
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TABLE 4-8 Mean Net Worth by Changing Health Status, HRS and AHEAD

Last Year Current Year Median Net Worth ($)
HRS
Excellent Excellent 370,842
Excellent Very good 224,083
Very good Excellent 316,274
Very good Very good 269,267
Very good Good 200,645
Good Very good 266,434
Good Good 199,555
Good Fair 160,338
Fair Good 189,008
Fair Fair 136,656
Fair Poor 51,281
Poor Fair 165,525
Poor Poor 93,658
AHEAD
Excellent Excellent 285,213
Excellent Very good 216,551
Very good Excellent 157,703
Very good Very good 226,881
Very good Good 148,890
Good Very good 188,836
Good Good 166,962
Good Fair 98,334
Fair Good 154,512
Fair Fair 108,880
Fair Poor 85,360
Poor Fair 92,411
Poor Poor 77,405

SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and Health
Dynamics of the Oldest Old (AHEAD) for 1994.
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TABLE 4-9 Mean and Median HRS Net Worth by Health Status of Spouses

Health of
Financial
Respondent

Health of
Spouse

Excellent
($)

Very Good
($)

Good
($)

Fair
($)

Poor
($)

Mean
Excellent 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
Fair 146,000 116,600 69,900 63,200 61,650
Poor 99,250 55,800 40,550 34,030 19,000
Median
Excellent 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
Fair 319,000 142,600 90,000 66,500 60,500
Poor 121,225 101,000 115,000 35,500 41,000

SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and Health
Dynamics of the Oldest Old (AHEAD) for 1994.

financial respondent, net worth varies by a factor of about 4 to 1 as the
health index moves from poor to excellent health. Table 4-9 demonstrates,
however, that net worth varies by almost 10 to 1 when our health index moves
from both spouses' being in poor health to both being in excellent health.

A critical component of how joint spousal health affects savings behavior
depends on the correlation in their health outcomes. For a number of plausible
reasons, this correlation is likely to be positive. Not only are spouses more
likely to be closer in age (and hence facing similar aging-related health risks),
but they have shared similar economic, social, and health environments for
some time. Both HRS and AHEAD indicate that this correlation is indeed
strongly positive. For example, while only 13 percent of AHEAD financial
respondents report themselves 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 themselves in good health, a ratio that
doubles if the spouse is in excellent health.

One of the most frequently cited reasons for lower savings among the poor
is that they have higher time preferences for the present (e.g., shorter horizons).
HRS, especially in its panel features, will eventually allow one of the first
explicit tests of this hypothesis, but the baseline survey points to its promise.
Consistent with persistent speculation, black and Hispanic households are more
likely to have very short time horizons. For example, 28 percent of black and
Hispanic households, compared with only 17 percent of white households,
report a planning horizon of only a few months.
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RISK BEHAVIORS

One pathway through which economic status may influence health is
behavior typically placed under the label ''risk factors." Epidemiological studies
have identified the following as important risk factors associated with mortality
and morbidity: smoking, alcohol intake, excess weight, and high cholesterol
level. While the diseases through which these risk factors mediate very—for
example, smoking (cancer and heart disease), body mass index (heart disease,
diabetes), alcohol (injuries, cirrhosis)—all have the potential of mediating
through socioeconomic status. If so, they may explain part of the racial
disparities in health outcomes. Both HRS and AHEAD have a rich array of such
self-reported risk behaviors. HRS measures include smoking, drinking, light
and vigorous physical exercise, current and past exposure to occupational health
hazards, and current weight and height. A more limited set of risk factors—
smoking, drinking, height, and weight—is available in AHEAD.

Tables 4-10 and 4-11 contrast race and sex differences in these health-
related risks. Cigarette smoking is perhaps the most well-documented
behavioral risk, a leading cause of cancers of the lung. Compared with white
men, black men in the HRS age range are more likely to be current smokers and
are less successful in quitting smoking: 38 percent of black men in their fifties
are current smokers compared with 23 percent of white men. Among those who
ever smoked, 7 in 10 white men had quit compared with slightly less than half
of black men. At the same time, black men are less likely to engage in heavy
smoking. While less than 1 in 20 HRS black men report that they smoked at
least a pack a day, 1 in every 10 white men did. Racial differences in smoking
behavior among women are much less severe than those just described among
men. Women in their fifties smoke less than similarly aged men, but there are
trivial racial differences in current or past cigarette smoking or in its intensity.

Although smoking is much less common among all groups in the AHEAD
sample (ages 70 and above), similar patterns of racial disparities persist. In
AHEAD, current smoking prevalence rates are roughly half of those observed
in HRS, but black men still smoke at twice the rate of white men. The
percentage of these elderly men who were able to quit smoking is higher than
that observed among men in their fifties (86% of white and 70% of black men).
While these trends could reflect cohort differences in smoking behavior or
differential mortality selection (e.g., higher mortality of smokers excludes more
of them from the AHEAD sample range), we see it largely as a life-cycle
phenomenon where larger and larger numbers of former smokers cease.
Presumably, 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 similar
fraction of each birth cohort ever smoked.

Racial differences in drinking behavior are much smaller. While blacks in
both samples are somewhat more commonly quite heavy drinkers (five or more
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TABLE 4-10 Risk Behaviors and Factors, by Race and Sex, HRS Sample (Ages 51-61)

Men Women
Risk Behavior or Factor White (%) Black (%) White (%) Black (%)
Smoking
Currently smoking 23.1 38.0 25.9 25.6
Formerly smoked 51.3 35.8 27.8 29.7
Never smoked 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
Alcohol (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
Light physical activity
Never 9.3 16.2 8.7 16.1
Less than once a month 6.5 5.3 8.2 9.6
1-3 times a month 7.8 7.6 10.1 9.5
1-2 times a week 20.2 17.5 22.6 20.4
3 or more 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 month 19.6 14.7 20.3 16.0
1-3 times a month 8.9 6.4 8.5 5.0
1-2 times a week 10.3 9.3 10.2 6.0
3 or more 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 index
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

Note: Some columns do not add to 100 due to rounding.
SOURCE: Health and Retirement Survey (HRS) data for 1993.
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TABLE 4-11 Risk Behaviors and Factors by Race and Sex, AHEAD Sample (Ages 70
and Over)

Men Women
Risk Behavior or Factor White (%) Black (%) White (%) Black (%)
Smoking
Currently smoking 11.2 21.6 9.0 8.1
Formerly smoked 65.3 53.3 28.9 28.1
Never smoked 23.4 25.1 62.0 63.8
(Number of cigarettes per day)
1-10 3.6 13.3 4.1 5.2
11-20 3.9 5.5 3.9 2.5
21 or more 1.5 1.2 0.9 0.1
Alcohol (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 1.6 0.1 0.3
Body mass index
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

Note: Some columns do not add to 100 due to rounding.
SOURCE: Data from Assets and Health Dynamics of the Oldest Old (AHEAD) for 1994.

drinks a day), the real disparities appear among nondrinkers, who are far
more likely to be black. While this finding characterizes each sex in both
samples, the differences are particularly striking among women. In the HRS
sample, 56 percent of black women are nondrinkers, 12 percentage points
higher than their white counterparts. This racial discrepancy is even larger
among older women, where almost 4 in 5 black women are teetotalers
compared with 3 in 10 older white women.

Although this problem affects all behaviors contained in these tables,
exercise is a risk factor for which it is especially difficult to disentangle cause
and effect. While exercise may lower risks associated with heart disease, it is
also true that individuals in poor health may simply be unable to engage in
vigorous exercise. Whether light or heavy physical exercise is used as the
yardstick, blacks are more likely not to engage in any exercise. To use but one
example from these tables, two-thirds of black women have no episodes of
heavy physical activity compared with only half of white women.

In HRS, respondents were asked whether they ever had been exposed to
dangerous chemicals or other hazards at work as well as the number of years of
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such exposure.18 While many studies are confined to specific occupations or
even job tasks, an advantage of the HRS question is that it provides a
population-based estimate, at least for a specific cohort. Black men are less
likely than white men to report any work-related occupational exposure or to
report an exposure of very long duration. Given women's more sporadic history
of labor force attachment, not surprisingly, work-related hazards are far less
common among women, with little evidence of any significant racial disparity.

Respondents in both surveys gave self-reports of their heights and weights.
Obesity is a well-established risk associated with both heart disease and adult
onset diabetes. Tables 4-10 and 4-11 confirm that African Americans are more
likely to suffer from being overweight, a problem particularly acute among
black women. In both surveys, roughly 42 percent of black women are in the
top quartile of body mass index for the entire sample, almost twice the rate
observed among white women.

EMPIRICAL MODELS OF SELF-REPORTED HEALTH
OUTCOMES

In this section, a series of sequential empirical models explores the
relationship between a household's economic resources and its health. This
section liberally uses material in Smith and Kington (1996). Our central interest
in this exploration lies in understanding the reasons underlying the strong
correlation between income and health. We begin with an empirical
specification that mimics the current standard in the literature. Then, we assess
whether this standard can withstand a very aggressive set of tests about the
direction of the causal relationship between socioeconomic status and income.
All models are estimated with the recent HRS and AHEAD data. While a
number of salient health measures are available in these surveys, only a
respondent's self-assessed health status is used as an outcome. Since self-
assessed health is a ranked categorical response, ordered probit models 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 i can
be expressed as

The model estimates the parameter vector β along with the four cut points
(ki).

To establish a baseline, the first and second columns of Tables 4-12 (for
HRS) and 4-13 (for AHEAD) contain a model that incorporates race, ethnic,
and gender demographic controls only. In both samples, blacks and Hispanics
report consistently lower health outcomes than whites do. Women rank higher
than men in their self-assessed health in the HRS age range, but there are no
statistically

18 More precisely, the question was, "Have you ever had to breathe any kinds of dusts,
fumes, or vapors, or been exposed to organic solvents or pesticides at work?"
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significant gender differences among older Americans in AHEAD. Blacks
and Hispanics each trail whites by half a standard normal deviation in HRS and
a slightly smaller amount in AHEAD. The advantage women hold over men is
considerably smaller in either survey.

The third and fourth columns of Tables 4-12 and 4-13 extend this model
by adding a standard list of demographic and economic co-variates; current
marital status, education, household income and wealth, birth cohort (or,
equivalently, age), and location (in AHEAD). In both surveys, more recent birth
cohorts exhibit higher self-reported health. Given the cross-sectional nature of
the survey, one cannot distinguish between a life-cycle and a cohort
interpretation of this relation. Younger respondents may be healthier simply
because they are younger and at an earlier stage in the aging process.
Alternatively, as for many
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other forms of human capital, health stocks may be improving for each
new generation. At this stage of the analysis, variation in current marital status
does not significantly influence current health outcomes.19 Older residents of
standard metropolitan statistical areas and the South have somewhat lower
health status than those who live elsewhere.

Three dimensions of economic resources are incorporated into the baseline
models in Tables 4-12 and 4-13: schooling, total household income, and
household net worth.20 Education is commonly thought to affect health status
through a number of channels. First, schooling is an excellent measure of stable
long-term economic status. In addition, more educated respondents may have
acquired more knowledge about personal behaviors that enhance health or the
timely use of preventive health care to stop small negative health shocks from
becoming big ones. Because the schooling occurred before current health, many
have argued that it is

19 Somewhat puzzlingly, widows are healthier than those with other marital status in the
AHEAD sample.

20 Net worth is well known to contain a significant amount of measurement error.
Therefore, these data were trimmed by eliminating observations with the highest and lowest 1
percent net worth values.
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less subject to the confounding effects of reverse causation than other measures
of socioeconomic status. While this argument at a minimum is overstated,
whatever its substantive interpretation, schooling remains an extremely
powerful correlate of current health status. 21 If years of schooling are translated
into the additional dollars of household income received, education's effect on
health is greater than what can be attributed to this extra income only. The
implication is that the beneficial impact of education does not flow only from
the additional economic resources that schooling buys. Education must in part
mediate through information and behavioral adjustments that promote better
health.

While its impact is not quantitatively as large as the effect of a person's
own education, spousal schooling also raises self-perceived health status. In this
formulation, spousal education should have effects on family income that are
symmetrical to the effects of a person's own schooling. Therefore, the smaller
impact of spousal education implies that some of the beneficial behavioral
adjustments associated with schooling are person specific and do not flow over
to other family members. In addition to the resource- and information-based
interpretations assigned to the effect of a person's own education, spousal
schooling may in part capture positive assortative mating in marriage markets
as people in better health marry each other.

Both total household income and wealth are associated with higher health
status. In the HRS sample, a dollar of wealth has about one-tenth the effect of a
dollar of household income. Since income is a flow and wealth a stock, the
relative magnitude of these estimated effects is consistent with a 10 percent real
interest rate. While this is a little high, there are no strong reasons to suggest
that when income and wealth are appropriately dimensioned, they have
differential effects on individual health. In contrast, wealth has a quantitatively
larger effect than household income does on health status in the older AHEAD
sample. Whereas the influence of wealth is similar in the two samples, the
estimated effect of income is much smaller in AHEAD, which is about one-
third to one-fourth of the HRS estimate. This may reflect shorter life spans of
older Americans and higher discount rates for them.

Collectively, these simple economic 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 columns of Table 4-12,
we find that the estimated racial disparity is reduced by 40 percent by these
standard demographic and economic co-variates. Socioeconomic status, as
proxied by these variables, accounts for a considerably larger proportion of
ethnic health disparities in the HRS sample. While the unadjusted racial and
ethnic differences are about the same in the first two columns of Table 4-12, the
estimated Hispanic disparity is almost half as large as the racial coefficient in
the third and fourth

21 Throughout 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 some college, and a college degree.
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column.22 This mimics the result in other applications, such as wages, where
observable characteristics such as education explain substantially more of the
Hispanic ethnic deficit (Smith, 1994). These standard demographic and
economic variables explain slightly more (60%) of the racial and ethnic
disparities in the AHEAD age group.

While modeling risk behaviors is problematic from a micro-behavioral
perspective, they are included in the model summarized in the fifth and sixth
columns of Tables 4-12 and 4-13 to provide comparability with much of the
existing health literature. Not surprisingly, health risk factors are powerful co-
variates that have statistically significant and well-ordered associations with
self-assessed health outcomes. Former smoking (in AHEAD), current smoking,
and the intensity of smoking lower self-reported health, while all levels of
moderate drinking are positively correlated with health status. Consistent with a
growing number of findings in the literature, the "optimal" number of drinks in
the HRS sample range is one or two a day, but rises to three or four a day in
AHEAD. In these results, we cannot distinguish between those respondents who
do not drink at all and those who drink a great deal. Higher regimens of light
and heavy physical exercise in HRS are correlated with better current health
status in a remarkably well-ordered way. Even though these are self-reported
episodes and durations, this analysis provides statistically significant evidence
that exposure to work-related health risks as well as the duration of that
exposure is associated with lower self-reported health. Finally, obesity is a
negative marker of poor health in both samples.

While these HRS risk factors are statistically important, their collective
impact on racial and ethnic health disparities is relatively modest. Indeed,
Hispanic health deficits in the model with risk factors are almost identical to
those estimated without risk behaviors. The racial health disparity is smaller,
but only one-sixth of the deficit was eliminated by these risk factors. The
dominant 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 somewhat
larger, reducing the unexplained racial disparity by a third and the Hispanic
deficit by less than one-fifth. One mechanism through which these risk factors
may operate is socioeconomic status. However, these risk behaviors are largely
independent of socioeconomic status. Even in the model with risk factors
included, the estimated effects of socioeconomic status are approximately as
large as they were without risk factors in the model.

22 Since male and female education levels are about the same and men and women mostly
share similar economic resources, it is not surprising that the sex coefficient is not altered
much by the inclusion of these simple economic and demographic variables.
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We also estimated one model for married households that adds a set of
variables measuring the identical set of risk factors for the spouse. For most of
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the HRS risk factors—drinking, exercise whether light or vigorous, or the
body mass index—we are unable to detect any indirect effect of the spouse's
behavior on the respondent's health. The two possible exceptions involve years
of exposure to an occupational hazard and smoking. There appears to be a
statistically significant effect of spousal occupational exposure, although the
mechanism by which this has an impact on the respondent's health is unclear.
We do estimate a negative effect of spousal smoking that is 70 percent as large
as the direct effect. This estimate has little precision, however, so we are unable
to reject the hypothesis that secondhand smoking has no effect on health. The
parallel AHEAD results are much easier to summarize. There is no evidence
that any of the spousal risk factors have any association with the respondent's
self-assessed health status.

The last two columns of Tables 4-12 and 4-13 test for nonlinearity in
income and wealth effects on probability scores by including linearly splined
terciles of total household income and wealth. In both samples and for both
income and wealth, there is strong evidence of nonlinearity. Income and wealth
affect self-perceived health status throughout the entire range of the income and
wealth distributions. Consequently, one cannot interpret, as is often done, the
beneficial effects of income or wealth as differentiating poverty-level families
from those who are above the poverty line. However, the size of income and
wealth effects on health status does decay as one moves up the income and
wealth distribution. For example, in the HRS sample, the estimated effect in the
lowest income tercile is 16 times larger than the effect in the highest tercile, and
the effect of the lowest wealth tercile is 53 times larger than the effect in the
highest tercile. In the AHEAD sample, the lowest tercile's income and wealth
coefficients exceed the highest tercile estimates by approximately 25 to 1.

Including only linear terms in income and wealth turns out to be a serious
misspecification of the relationship between economic resources and health
status. In particular, it results in a quantitatively large overstatement of the
unexplained racial and ethnic health disparities. To illustrate, the racial
coefficient in the HRS sample is reduced by a quarter and the ethnic coefficient
by one-half when nonlinearities are permitted. Even more dramatic results are
obtained in the AHEAD sample, where there are now no statistically significant
racial or ethnic disparities remaining.23

23 There are a number of simple stratifications of these basic models by marital status, sex,
and race or ethnicity that are illuminating. Both the unadjusted and the adjusted racial and
ethnic disparities in this fully interacted model are smaller among HRS married couples than
among HRS nonmarried individuals. However, this ranking is reversed in the AHEAD
sample. While there are some exceptions, the general pattern of results that has been just
described for the combined sample carries over to both the married and the nonmarried
samples separately.

In large part, the conclusions summarized thus far carry over with surprisingly few
exceptions to race-ethnic and sex-specific models. In particular, the effects of our
socioeconomic status variables—education, household income, and net worth—are quite
similar for men and women in HRS,
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Measurement of Household Resources

In health outcomes and health services research, total household income is
the conventional empirical proxy for aggregate economic resources. It is often
the only option available because health surveys typically expend little survey
time attempting to measure household resources. If we place a high priority on
understanding why socioeconomic status has such a quantitatively strong
association with a variety of health outcomes, reliance on such a simple
summary statistic as total household income is surely a mistake. One reason is
that household income is built up from conceptually unique subcomponents,
many of which influence health or are affected by health in distinct ways. For
openers, there may be multiple income recipients in a household. While
standard economic theory blends all income into an indistinguishable
homogeneous amalgam, more recent theoretical models argue that the way in
which household resources are spent may be affected by who controls
resources. These models suggest that at a minimum, it is essential to distinguish
the effect of a person's own income on his or her own health from that of the
income of other family members. Secondly, the receipt of some income sources
may be consequences rather than determinants of poor health. For example,
respondents in the HRS sample who are recipients of either pension or Social
Security income are mostly retired. Since early retirees may well have retired
because of their poor health, the causality for this component of income more
plausibly runs from poor health to income. Similarly, recipients of welfare
income are generally in poorer health, and their poor health condition leads to
the receipt of this income.

To test these speculations, Table 4-14 summarizes the estimated effects of
different types of household income on self-assessed health outcomes. 24

Coefficients of the other co-variates, not listed in Table 4-14, were not
significantly altered by the experiments performed in this table. HRS household
income is separated into six distinct conceptual components. For each spouse,
these components are market  earnings, 25  retirement-related income (pensions,
Social Security,

but the household income effect may be smaller for women in AHEAD. In the separate
estimates for men and women, racial and particularly ethnic deficits are larger among women
in HRS whereas there appears to be little gender difference in AHEAD. While the HRS racial
health disparity is two-thirds as large among men compared with women, the truly dramatic
difference takes place among Hispanics. Whereas there exists a large health disparity between
Hispanic and white women, there exists no statistically significant HRS difference between
Hispanic and white men. Among the risk factors, obesity appears to be a more salient risk
factor for women. The final comparisons are separate runs by race and ethnicity. The major
persistent pattern in the two samples is that the beneficial effects of spousal characteristics
such as education appear to be confined to the white sample.

24 The models partially summarized in Table 4-14 contained the same list of co-variates as
those presented in Tables 4-12 and 4-13. To highlight the main points, only the coefficients on
the income and wealth variables (and the race, ethnic, and gender indicators) are listed in this
table.

25 Current market earnings are the sum of wages and salary, bonuses, overtime, tips,
commissions, and self-employment income from all jobs.
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TABLE 4-14 Ordered Probit Models with Alternative Measures of Incomea

Co-variate Parameter z Parameter z
HRS Sample (Ages 51-61)
Individual
Earnings .0018 4.41 .0012 2.69
Retirement income -.0036 2.40 .0100 4.95
Welfare income -.0347 5.21 -.0220 2.33
Earnings = 0 -.0734 2.86
Retirement income = 0 .2875 7.89
Welfare income = 0 .0788 1.58
Spouse
Earnings .0040 8.45 .0013 2.57
Retirement income -.0087 5.41 .0003 0.14
Welfare income -.0436 5.78 -.0170 0.92
Earnings = 0 -.3197 11.52
Retirement income = 0 .0604 1.55
Welfare income= 0 .0170 0.29
Household
Asset income -.0001 0.19 .0010 1.57
Asset income = 0 .0839 3.86
Wealth
Wealth 1st tercile .0070 8.95 .0065 8.26
Wealth 2nd tercile .0010 3.38 .0013 4.49
Wealth 3rd tercile .0001 2.67 .0014 3.24
Black -.1807 5.56 -.1980 -6.07
Hispanic -.1169 2.81 -.1268 -3.05
Female .0730 2.99 .0871 3.55
AHEAD Sample (Ages 70+)
Individual
Earnings .0073 4.90 .0002 0.14
Social Security income .0083 1.97 .0096 2.01
Retirement income .0031 1.61 .0024 1.08
Salary = 0 -.3820 8.66
Social Security = 0 .1088 1.62
Retirement income = 0 -.0391 1.28
Spouse
Earnings .0037 2.27 .0038 1.95
Social Security income .0046 0.90 .0078 1.29
Retirement income .0044 1.96 .0042 1.34
Salary = 0 .0219 0.40
Social Security = 0 .1121 1.38
Retirement income = 0 -.0306 0.75
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Co-variate Parameter z Parameter z
Household
Welfare income -.0444 3.01 .0105 0.53
Welfare = 0 .3219 4.75
Asset income .0004 0.48 .0002 0.17
Other income -.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
Net worth wealth 3rd tercile .0002 1.73 .0002 1.95
Black -.0490 1.13 -.0328 0.74
Hispanic -.0095 0.15 .0286 0.08
Female .09778 2.82 .1087 3.07

a Continuous income and asset coefficients expressed in thousand dollar units.
SOURCE: Health and Retirement Survey (HRS) data for 1993 and data from Assets and Health
Dynamics of the Oldest Old (AHEAD) for 1994.

and annuities), and welfare-related income (Supplemental Security
Income, unemployment or workers' compensation, and welfare). The seventh
component—defined only at the household level—consists of interest and
dividends, rent, trusts or royalties, and income from businesses and
partnerships. In the AHEAD sample, a slightly different classification is used.
For each spouse, earnings remains a distinct category. Because of its
fundamental importance within this age range, Social Security and other
retirement income (private pensions and annuities) are placed in separate
categories. Finally, welfare and asset income are defined at the household level.

The empirical estimates listed in the first two columns of Table 4-14
strongly support our earlier conjectures. While earnings of either spouse are
positively correlated with better health in both samples, additional welfare
income is actually strongly associated with lower self-assessed health status.
Per dollar of income received, the negative effect of welfare income actually
exceeds the positive effect of earnings. The most intriguing results occur with
retirement income, which has a negative association with health status in the
HRS but a strongly positive one in AHEAD. We interpret the negative
coefficient in HRS as capturing a causal mechanism from poor health to early
retirement. However, virtually all AHEAD respondents are past the normal
retirement age so that this possible reverse causation is largely inoperative.

Our arguments are taken a step further in the third and fourth columns of
Table 4-14, which add a set of variables indicating zero receipt of each income
source. This specification suggests that the effect of each income type is not
continuous at zero and that nonreceipt of income is particularly informative
about why health and
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socioeconomic status may be correlated. In both samples, for example, the
absence of any earnings is a signal of health problems that constrain a
respondent's ability to work. Once again, the more plausible causality runs from
poor health to nonwork to non-income. 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 earnings
on self-assessed health in the AHEAD sample is due to this reverse correlation.
Similarly, the presence of either HRS or AHEAD welfare income is associated
with lower current health status, a causation more readily interpreted from
health to income.

A more complex set of results is obtained for the retirement variables, the
effect of which varies in a systematic way across the two samples. These
differences reflect the quite distinct character of retirement in the two samples.
While virtually all AHEAD respondents have retired, retirement in HRS
generally implies early retirement. For example, having no retirement income in
HRS is positively correlated with current health, but once there is retirement
income, additional retirement income is associated with better health status.
This combination supports our interpretation that early retirement is in part a
consequence of poor health. Rather than capturing any effect of socioeconomic
status on health, the receipt of retirement income in this age group is a marker
of health problems of respondents. However, given that a household has some
such income, wealthier households, through higher accumulations of either
Social Security or private pensions, have better self-assessed current health
status. In contrast, the positive effects of the retirement variables are largely
unaffected by the inclusion of the zero-income controls.

The final step in the decomposition of income involves separating earnings
into its wage and labor supply components. The level of work effort is
especially vulnerable to reverse causality problems since poor health may be an
important limitation on the ability to work for long periods of time. In
Table 4-15, the specifications of the HRS section of Table 4-14 are repeated
with weekly wages substituted for annual earnings. Because this problem is
relevant only for samples in which market work is relatively common, these
equations are estimated only with the HRS sample. When the presence of zero
for each income component is not controlled for (the first two columns of the
table), respondent weekly wages remain positively correlated with self-assessed
health status. However, evaluated at a work effort of 50 weeks, the weekly
wage coefficient is about half as large as that on annual earnings. Most
important, when we control for zero weekly wages in the second column, the
weekly wage effect is not significantly different than zero.

In this section, we have demonstrated that conventional estimates of the
effects of household income on current health most likely seriously overstate
the direct effect of household resources on health outcomes, particularly in
working populations. Different sources of household income clearly have quite
distinct associations with health. Variation in many of these income
components reflects the influence of health on income rather than the influence
of socioeconomic
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TABLE 4-15 Ordered Probit Models With Alternative Measures of Weekly Wages,a HRS
Sample (Ages 51-61)

Co-variate Parameter z Parameter z
Individual
Weekly wages .0467 4.39 .0061 0.66
Retirement income -.0050 3.42 .0108 5.40
Welfare income -.0355 5.34 -.0184 1.96
Weekly wages = 0 -.3663 13.5
Retirement income = 0 .2915 8.01
Welfare income = 0 .0756 1.51
Spouse
Weekly wages -.0032 0.37 -.0199 2.27
Retirement income -.0118 7.47 -.0022 1.05
Welfare income -0.479 6.34 -.0442 4.23
Welfare wages = 0 .0549 1.89
Retirement income= 0 .0541 1.39
Welfare income= 0 -.0213 0.37
Household
Asset income -.0005 0.93 .0005 0.89
Asset income = 0 .0781 3.59
Wealth
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
Black -.1766 5.56 -.1946 -5.96
Hispanic -.1266 2.81 -.1222 -2.94
Female .0251 2.99 .0438 1.89

a Continuous wage and asset coefficients expressed in thousand dollar units.

status on health. The size of this bias stemming from reverse causation
may not be trivial. For example, after the receipt and size of the components of
household income are controlled for, the estimated effect in HRS of a person's
own earnings on current health status is half as large as the estimated effect of
total household income on his or her own health. Moreover, even this estimated
effect of a person's own earnings completely disappears when the more
appropriate weekly wage measure is used.

Changes in Health Outcomes

The real analytical power of HRS and AHEAD will be realized only when
many subsequent waves are available. With multiple health and economic
measurements,
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researchers will be better able to control for unobservable factors that jointly
influence both outcomes. However, a tentative step in that direction can be
achieved even with the baseline surveys. In both HRS and AHEAD,
respondents were asked not only their current health status but also whether it
had improved over the last year. By combining these two questions, we can
approximate the last and current period's self-assessed health status. In
Table 4-16, ordered probit models are summarized where the outcomes range
from a great improvement in health over the last year to a great deterioration. 26

In addition to variables measuring previous year's health status, the other co-
variates parallel those included in the cross-sectional models with total
household income and total household wealth as our measure of economic
resources.27 Table 4-17 contains change models with a decomposition of
household income similar to what has been presented in Tables 4-14 and 4-15.

One advantage of this specification is that the analytical spotlight focuses
exclusively on changes in health, conditional on the stock of health in the last
period. The stock of health at any point is determined by the entire history of
past health behaviors (drinking, exercise, smoking) as well as the complete
lifetime history of purchased medical services. No data set, including those used
in this study, can meet that demanding information requirement. For example,
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 complete
cessation of drinking, perhaps under doctor's orders. In this case, an analysis of
current health as a function of current drinking would produce quite biased
estimates of the health effects of drinking. The change formulation with the past
stock of health as a co-variate offers a partial solution to this problem since the
past health stock serves as a summary statistic for all past health behaviors and
purchased medical inputs.

The empirical estimates summarized in Table 4-16 generally support our
interpretation of the change model. All current-period risk factors—smoking,
drinking, and exercise—have their predicted impact on changes in health. As
expected, their quantitative impact on changes in health is smaller than their
accumulated effect on the current health stock. For example, the better health
associated with moderate drinking maximizes at one or two drinks a day. But
now very heavy drinking is associated with worse outcomes for improvements
in health than not drinking at all. This seems a more reasonable result than that
observed in the static cross-sectional analysis, suggesting that the previous
period's health may well control for some of the biases obtained from not
observing

26 There are five possible categories in HRS (improved a great deal, improved somewhat,
stayed the same, deteriorated somewhat, deteriorated a great deal), but only three categories in
AHEAD (improved, stayed the same, deteriorated).

27 We are unable to find any evidence of nonlinearity in the effects of wealth or income in
the change in health specification.
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past values of behavioral or input variables. In a similar vein, those who are
currently divorced or separated in HRS have less health improvement than
those respondents currently married.

Our principal interest in these change models concerns the economic
resource variables, especially total household income. In the models contained
in Table 4-16, total household income has a statistically significant positive
association with health improvements. However, the strength of this
relationship signals some reasons for concern. In addition to the influence of
permanent income, income shocks may lead to health changes for two reasons.
First, transitory income may affect the ability to purchase health care and lower
health. Second, income shocks may revise expectations of permanent income as
people see their future lot as better than they did in the past. As with other
commodities, this upward revision in wealth may lead to the purchase of
additional medical services. For a number of reasons, this is not a very
reasonable scenario. First, in the age groups we are analyzing, income shocks
are relatively unimportant since lifetime economic prospects have been largely
determined. Second, as emphasized earlier, revisions in the health stock are by
no means instantaneous, and current investments may take years to alter the
stock. While income shocks are diminishing in importance in this age range,
health shocks are becoming increasingly common. In contrast to our skepticism
on the income side, health shocks may have relatively large and quick effects on
income prospects. The estimates contained in Table 4-17 generally confirm the
cross-sectional estimates. Estimates of the effects of earnings on changes in
health status virtually disappear in both samples when we eliminate labor
supply effects. Welfare income also largely mirrors reverse causality from
health to income.

When no co-variates are included in these models (the first two and the
fifth and sixth column of Table 4-16), there are statistically significant racial
and ethnic disparities in health trajectories in both samples. Hispanics and
blacks are more likely than nonblacks to experience health declines in either age
group. These disparities in health trajectories are remarkably similar in size for
blacks and Hispanics within and across the two samples. However, after co-
variates are controlled for, there are no significant racial or ethnic effects in the
differenced formulation. Given the large racial and ethnic health disparities that
exist among these middle-aged or older respondents, there is no further racial
and ethnic divergence among ''similar" people as they age.

Long-Run Measures of Economic Resources

The results thus far demonstrate that regressing current health status on
current economic resources hopelessly confuses cause and effect for working-
age samples. The short-run reverse causality from health to socioeconomic
status is simply too strong. A more promising avenue to pursue is to model
short-run health dynamics as a function of long-term household economic status
that predates
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TABLE 4-17 Ordered Probit Analysis of Health Change with Alternative Measures of
Incomea

Co-variate Parameter z Parameter z Parameter z
HRS Sample (Ages
51-61)
Individual
Earnings .0018 4.06 .0008 1.58
Weekly wages .0084 0.86
Retirement income -.0011 0.68 .0085 3.84 .0079 3.56
Welfare income -.0187 2.49 -.0009 0.09 .0029 0.27
Earnings = 0 -.1528 5.35
Weekly wages = 0 -.1584 3.94
Retirement income =
0

.1723 4.23 .1308 3.20

Welfare income = 0 .1048 1.88 .0620 1.11
Spouse
Earnings .0021 4.16 .0008 1.40
Weekly wages -.0134 1.34
Retirement income -.0007 0.36 .0062 2.63 .0089 3.77
Welfare income -.0271 3.27 -.0022 1.94 -.0018 1.57
Earnings = 0 -.1675 5.36
Weekly wages = 0 .1190 2.89
Retirement income =
0

.0704 1.60 .0866 1.96

Welfare income = 0 .0224 0.35 -.0021 0.03
Asset income -.0001 0.19 .0012 1.93 .0007 1.07
Asset income = 0 .0502 2.12 .0404 1.70
Wealth .0001 1.63 .0001 2.42 .0001 2.86
Black -.0027 0.07 -.0127 -0.35 .0111 0.30
Hispanic -.0045 0.10 -.0061 -0.13 .0043 0.09
Female .0643 2.36 .0679 2.47 .0917 3.42
AHEAD Sample
(Ages 70 and Over)
Individual
Earnings .0049 3.01 .0001 0.04
Social Security .0042 0.89 .0065 1.21
Other retirement
income

.0020 0.91 .0014 0.55

Earnings = 0 -.2675 5.37
Social Security = 0 .1166 1.54
Other retirement
income = 0

-.0280 0.81

Spouse
Earnings -.0001 0.06 -.0009 0.42
Social Security .0042 0.72 .0096 1.43
Retirement income .0043 1.73 .0028 1.00
Earnings = 0 -.0236 0.39
Social Security = 0 .1917 2.09
Retirement income =
0

-.0491 1.07
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Co-variate Parameter z Parameter z Parameter z
Asset income .0003 0.75 .0003 0.69
Asset income = 0 -.0184 0.58
Welfare income -.0194 0.90
Welfare income = 0 .2329 3.17
Wealth .0001 1.81 .0001 1.63
Black .0346 0.71 .0457 0.92
Hispanic .1165 1.61 .1376 1.89
Female .0476 1.22 .0487 1.22

a All continuous income and wealth coefficients expressed in thousands of dollars.

current health transitions. Fortunately, we are able to do this in the part of
the HRS sample that is linked to Social Security records. These records contain
the complete history of a respondent's Social Security earnings.28 Two proxies
for Social Security wealth are used in this research. The first measures the sum
of the household's Social Security earnings up to age 50, the starting age of the
HRS sample. The second construct sums household Social Security earnings up
to age 40. The advantage of the second measure is that it predates HRS health
measurement by at least 10 years, effectively eliminating short-run reverse
causality from health to economic status.

The empirical estimates summarized in Table 4-18 do suggest that long-
term wealth as measured by Social Security earnings affects health trajectories
of mature men and women. This effect is present whether we sum past earnings
to age 50 or age 40. While both spouses' Social Security earnings have positive
effects, the impact of one's own Social Security is larger. While these estimates
are less subject to short-run reverse causality problems, they are not immune
from long-run problems. If individuals work and earn less as a result of poorer
health in the past, causation may still flow from health to economic status.

CONCLUSIONS

This paper has critically explored the role that socioeconomic status plays
in explaining racial and ethnic differences in health outcomes of Americans
during their middle and old age. Although our results are consistent with other
research suggesting an important role for socioeconomic status as a factor
accounting for

28 The use of these data creates a number of issues. First, in only two-thirds of all
households did the respondent and spouse agree to the Social Security linkage. All estimates
in this section are confined to that subsample. Second, Social Security earnings are capped at
the limit.
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TABLE 4-18 Ordered Probit Analysis of Health Change with Alternative Measures of
Social Security Earnings Histories, HRS Sample (ages 51-61)

Characteristic Parameter z Parameter z Parameter z
Social Security
Earnings to Age 50
Total incomea .0011 2.18 b b
Wealtha .0001 1.27 .0001 2.11 .0001 2.12
Social Security
Earningsa

Household .0002 3.95 .0001 2.93
Respondent .0002 2.98
Spousal .0001 1.15
Black -.0456 0.92 -.0680 -1.30 -0.673 1.34
Hispanic 0.465 0.68 .0403 0.58 .0398 0.57
Female .0339 1.00 .0324 0.64 .0111 0.26
Social Security
Earnings to Age 40
Total income .0012 2.36 b b
Wealth .0001 1.27 .0001 2.14 .0001 2.15
Social Security
Earnings
Household .0004 4.30 .0003 3.41
Respondent .0003 3.25
Spousal .0002 1.69
Black -.0413 0.83 -.0639 -1.30 -.0635 1.26
Hispanic .0533 0.76 .0476 0.68 .0471 0.67
Female .0391 0.76 .0377 1.00 .0207 0.63

a All continuous income and asset coefficients expressed in thousands of dollars.
b For last four columns, the model includes all income components and non-receipts of income
components.

racial and ethnic differences, our results indicate that the relationship
among race and ethnicity, socioeconomic status, and health is far more complex
than many current analyses recognize. We focus attention on the complexity
involved in accounting for economic status as an underlying factor in health
status. First, there are two important dimensions of economic status — income
and wealth — each with distinct conceptual and empirical associations with
health. Second, the association of some common measures of socioeconomic
status with health status is highly nonlinear. For example, the association of
both income and wealth with self-reported general health status is strongest
among the poorest households and is relatively weak among the most affluent
members of our society.
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Both of these issues may affect how we account for racial and ethnic
differences in health in later life. Finally, there is compelling evidence that the
feedbacks from health to current socioeconomic status are quantitatively strong
and should not be ignored in empirical investigations. In particular, the entire
association between current household income and health among households
with a member in his or her fifties appears to reflect causation from health to
income rather than from income to health. As new longitudinal data sets with
more detailed and varied measures of economic status and health status become
available, future research should progress toward a more complete
understanding of the pathways linking race and ethnicity, socioeconomic status,
and health across the lifespan.
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5

How Health Behaviors and the Social
Environment Contribute to Health

Differences Between Black and White
Older Americans

Lisa F. Berkman and Jewel

 

M.

 

Mullen

INTRODUCTION

Since data have been collected in the United States on racial differences in
health status, blacks have been found to be at increased risk for almost every
poor health outcome from most causes of morbidity to mortality and disability.
Such inequalities in health are documented for men and women from birth to
old age. Even crossovers in very old age in which blacks have been shown to
have a survival advantage are now viewed with renewed skepticism (see Elo
and Preston, and Manton and Stallard, in this volume). Furthermore, while
health status has improved over the last decades for all Americans, the gains
have been greater for whites than for blacks, producing an even larger health
disparity for blacks in the last decade or two. For instance, during the last 30
years, life expectancy at age 65 increased 2.4 years for white males and only 1.5
years for black males. The corresponding increases for women are 3.1 years for
white women and 2.5 years for black women (U.S. Department of Health and
Human Services, 1993).

The reasons offered to account for these disparities range from genetic and
selection factors to environmental exposures and differential access to medical
care. Rather than explore this multitude of possibilities, this paper explores the
extent to which health-damaging and health-promoting behaviors explain black-
white differences in health status. In addition, we have taken the perspective
that while behaviors are de facto performed by individuals, individual behaviors
occur in a social context. They are heavily influenced by the larger social
structure. For instance, laws regulating the consumption and taxation of alcohol
and cigarettes lead directly to altered patterns of consumption. Most behaviors,
in fact, vary across social strata. In this paper we are specifically interested in
the extent
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to which there are differences in the distribution of health behaviors or social
networks between blacks and whites in the United States and whether this
differential distribution is related to underlying differences in socioeconomic
status.

The paper is divided into several sections. First we review the evidence on
the distribution of health-damaging and health-promoting behaviors among
blacks and whites. We take a rather broad perspective on such behaviors,
reviewing those that are traditionally called risk behaviors, such as cigarette and
alcohol consumption, as well as health-promoting activities, such as physical
exercise and maintaining social community ties.

In the second section we examine the distribution of health-damaging and
health-promoting behaviors in a large study of older men and women, the New
Haven Established Populations for the Epidemiologic Study of the Elderly
(EPESE). In that section, we examine both traditional health behaviors and
cardiovascular risk factors as well as social conditions related to social
networks and socioeconomic status.

THE ROLE OF ATTITUDES AND SOCIAL CONTEXT IN
BEHAVIORS THAT DAMAGE OR PROMOTE HEALTH

AMONG BLACKS AND WHITES

Comparisons of the health practices of black and white older men and
women should not be made without the following considerations:

1.  It is now becoming evident that knowledge and information are not the
only determinants of behavior. A corollary is that a particular behavior
does not necessarily reflect lack of information. People who are aware
that exercise helps reduce the risk of heart disease may nonetheless
maintain a sedentary lifestyle (Oldridge, 1982). Many cigarette smokers,
aware of the association between coronary artery disease or lung cancer
and tobacco, continue to smoke (Rigotti et al., 1994). Data about racial
differences in knowledge of particular health risks must be considered in
the context of other factors that influence the ability or desire to act on
that knowledge. Poverty, poor access to medical care, perceived
powerlessness and frustration, peer pressure, and differential access to
alcohol, tobacco, and food all can impede the adoption of health-
enhancing practices (Braithwaite and Lythcott, 1989; Blendon et al.,
1989; Rogers, 1992).

2.  Even when knowledge and information are adequate, other factors on
the health care side of the equation may lead to behavior that is
associated with poor health outcomes. Both race and social position
have been shown to correlate with the quality and type of screening and
therapeutic recommendations that health care providers give their
patients (Burstin et al., 1992; American Medical Association Council on
Ethical and Judicial Affairs, 1990). Analyzing data from the 1988-1990
Behavioral Risk Factor Surveillance System, Giles et al. (1993) showed
that adults consulting a physician for preventive care were less likely to
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be screened for hypercholesterolemia if they were black or had not
completed high school than if they were white or more educated. Black
adults who needed treatment for elevated blood cholesterol were also
less likely to be treated. That difference persisted after adjustment for
socioeconomic status. In a meta-analysis of studies on behavior of
health care providers, Hall et al. (1988) found that social class correlated
positively with the information the provider gave the patient: patients of
higher social position received superior care, and whites received better
care than blacks. Hall et al. found that health care providers were also
more likely to engage in ''positive talk" with their white patients. That
communication style, characterized by reassurance, approbation, and
encouragement, correlated positively with patient adherence to treatment.

3.  A related phenomenon is that a person's health practices partially reflect
the attitudes of his or her health care provider. A clinician's appraisal of
a patient's ability to modify health-affecting behavior may cause the
clinician to lower his or her expectations for favorable outcomes (Hall et
al., 1988). This practice does not necessarily reflect client-centered care.
Rather, it may create a self-fulfilling prophecy: with lowered
expectations, a health care provider may make less effort to promote
health-enhancing behaviors and thereby help to perpetuate the clients'
health-damaging behavior. This relationship between provider attitudes
and patient practices has been evident in clinical settings, particularly
when practitioners have been unsuccessful in helping their patients lose
weight, stop smoking, or control their blood sugar. Discouraged by such
failure, clinicians can become more accepting of the adverse behaviors
of other patients, particularly those from the same racial, social, or
ethnic group.

In this section we examine the influence of (and interaction between) race
and socioeconomic status on the following attitudes, behaviors, and social
environments of black and white older men and women: (1) perceived health
and health behavior; (2) diet, smoking, alcohol consumption, and physical
exercise; (3) prevalence and control of diabetes and hypertension; and (4) social
networks and support. We selected these risk factors because of the recognition
that their effects on many chronic diseases, especially cardiovascular and
cerebrovascular disease, are interrelated.

Self-Appraisal of Health and Health Behavior

Many investigators suggest that it is important to study preventive health
practices of older adults in order to elucidate the behavioral determinants of
successful aging (Lubben et al., 1989b; Stults, 1984; Rowe, 1987; Kane, 1985).
Others explore racial differences in health practices in an attempt to understand
why blacks experience excess morbidity and mortality (Rogers, 1992; Mutchler
and Burr, 1991; Duelberg, 1992). Comparisons of health-protective attitudes
and behaviors among blacks and whites are also made for the purpose of
explaining
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the possible crossover of their mortality rates (Ford et al., 1990). In a study of
the interaction between the extent to which adults worry about heart disease,
Ransford (1986) found that at all educational levels, blacks reported greater
concern about heart disease. Surprisingly, those concerns translated into more
health-protective behavior (exercise, changed dietary habits, or smoking
cessation) only among blacks who had less than a high school education. In a
survey examining the relationship between socioeconomic characteristics and
health beliefs, Weissfeld et al. (1990) found that blacks and those of lower
socioeconomic status (measured by a composite of education and income level)
placed a higher value on healthful habits than others. After adjustment for race,
the association between perceived health threats and socioeconomic status
diminished. Ford et al. (1990) reported the results of a cohort study that
demonstrated that blacks over age 74 considered themselves less healthy
(including mentally) than did whites. A survey by Mutchler and Burr (1991)
demonstrated a similar disparity in self-appraisal of health that persisted after
adjustment for socioeconomic status. Lubben et al. (1989a) found a similarity
between the health practices of black and white Medicaid recipients in
California over age 65. Whites were more likely to maintain their desired body
weight, but there were no significant racial differences in smoking, exercising,
alcohol intake, or maintenance of social networks.

Thus, these studies would suggest, albeit not conclusively, that blacks,
especially older blacks, are concerned about chronic disease, appraise their
health status as worse than whites, and place an equal or higher value on health-
protective behaviors. These findings reinforce the theory that behavior change
does not rest on knowledge and awareness alone.

Health Behaviors

Diet and Exercise

The behavioral aspects of obesity have an impact on the difference in
disease patterns between blacks and whites. Obesity is associated with
hypertension, non-insulin-dependent diabetes mellitus, and osteoarthritis (Pi-
Sunyer, 1993), all of which are more prevalent among blacks (National Center
for Health Statistics, 1990). It is now believed that weight loss and maintenance
are probably best achieved through a combination of dietary control and
increased physical activity (DiPietro et al., 1993). For this reason, we will
discuss issues related to diet and exercise together.

As many as 60 percent of black women are overweight (Kumanyika,
1987). The higher prevalence of obesity in older black women is related to their
higher baseline body mass index in middle age (Williamson et al., 1991) and to
their being less likely to lose weight during those years (Kahn et al., 1991). That
black women express a positive attitude about their weight more often than
white women is a behavioral element that is felt to influence the potential
success of
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dietary interventions designed for them. Although studies about weight
perceptions have generally been done in younger populations (Kumanyika et
al., 1993; Rucker and Cash, 1991), Stevens et al. (1994) found that elderly black
women also have a greater acceptance of being overweight than their white
counterparts. Socioeconomic status was not included in that analysis. In a study
of dietary patterns of centenarians and adults who were in their sixties and
eighties, Johnson et al. (1992) found that three times as many blacks as whites
reported a desire to eat more nutritiously. In that study, blacks also reported
larger fluctuations in their adult weight. Again, we see that blacks maintain a
desire to eat more nutritiously although they tend to be more overweight.

Comparisons of activity levels in elderly racial groups have more often
included examination of the effects of socioeconomic status than have studies
of dietary patterns (Folsom et al., 1990; Sheridan et al., 1993; Kaplan et al.,
1987). Numerous studies have shown that blacks exercise less than whites and
engage is less leisure time physical activity (Burke et al., 1992; Washburn et al.,
1992; Heath and Smith, 1994): 19 percent of black versus 29.9 percent of white
women over age 65 exercise or play sports regularly. The comparative
proportions of black and white men who so exercise is 25.1 percent to 36.3
percent. In the cohort above 65 years old, 38.4 percent of black versus 44.9
percent of white women walk for exercise, while for men the rates are 42.6
percent and 52.4 percent, respectively. Folsom et al. (1990) reported data from
the Minnesota Heart Survey that demonstrated that the largest difference in
leisure time physical activity between blacks and whites occurred in those with
a high school education or less. Using data from the National Health Interview
Survey (NHIS) and adjusting for education and income, Duelberg showed that
these racial differences in exercise patterns could not be entirely explained by
socioeconomic status. In a study of how education level and race were
associated with risk factors for coronary artery disease among younger men and
women, Sheridan et al. (1993) found that lack of regular exercise was more
common in blacks, even after adjustment for education. Kaplan et al. (1987)
reported that decreased physical activity was a mortality risk factor independent
of socioeconomic position in Alameda County elders.

Cigarette Smoking

The prevalence of cigarette smoking among older Americans is complex
and is related to cohort effects and different norms among men and women.
Population-based estimates provide valuable information about smoking
patterns in all blacks and whites, as well as in elderly subgroups. Some general
observations are that (1) overall, whites are heavier smokers than blacks; (2)
black men smoke more and black women smoke less than their white
counterparts; and (3) smoking rates are higher and cessation rates are lower in
persons with less education (Centers for Disease Control [CDC] 1994).
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In the 1991 NHIS (CDC, 1994), the prevalence of smoking was higher in
blacks than whites (29.1% vs. 25.5%), although a higher percentage of blacks
reported having never smoked (56.2% vs. 48.9%). Also in that survey, 50
percent of respondents over age 65 had never smoked, compared with 67
percent in 1965. This decrease in the percentage of elderly abstainers was not
consistent among all gender and racial subgroups. Whereas abstention rates
increased among elderly men, they decreased in women. Moreover, between
1965 and 1991, the net increase in the percentage of those who had never
smoked was twice as high for older blacks as for whites (10.4% vs. 5.1%).
Despite these trends, smoking rates are higher for elderly black men than for
their white counterparts. In women, the rates are higher in whites than in blacks.
These differences are illustrated by NHIS data (National Center for Health
Statistics, 1993), which show that in 1987, 30 percent of elderly black men were
smokers, compared with 16 percent of white men. Whereas 13.9 percent of
older white women in that survey smoked, only 11.7 percent of black women
did. Although the racial differences in the percentage of smokers among both
genders was a bit lower in the 1990 NHIS (National Center for Health Statistics,
1993), the overall trends were identical.

Smaller studies have also described the epidemiology of smoking in older
adults. Sheridan et al. (1993) performed a cross-sectional analysis of
cardiovascular risk factors in urban South Carolina residents. In his sample, the
prevalence of smoking in elderly black and white men and women was very
similar to that found in the population-based studies. Other investigators have
described similar differences in the tobacco use of black and white elders. For
example, in a study of hypertensives, Svetkey et al. (1993) found mean lifetime
cigarette consumption higher in whites than blacks. Among Medi-Cal recipients
in the study by Lubben et al. (1989b), blacks were 1.66 times less likely to have
ever smoked than whites. Finally, Aronow and Kronson (1991) demonstrated a
higher smoking rate (9% vs. 7%) in African Americans in their analysis of
coronary risk factors in the elderly. Additional research is needed to identify
possible correlates (including social class) of tobacco use for older blacks and
whites. Smoking cessation confers health benefits on the elderly who have
already developed smoking-related cardiovascular or pulmonary disease (CDC,
1990). If low social class explains a large share of the described black-white
differences in smoking behavior, strategies to promote quitting should be
directed toward a subset of elders of low socioeconomic position, rather than
toward those in either racial category.

Alcohol Use

Most studies of alcohol consumption show either no differences by race or
increased consumption among white men and women. In the 1990 NHIS
(National Center for Health Statistics, 1993), whites displayed a higher overall
prevalence of alcohol consumption than did blacks; a similar comparison was also
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evident in the cohort aged 65 and older: 9 percent of white men and 3.4 percent
of white women reported drinking an ounce or more of ethanol in the 2 weeks
prior to their interview, compared with 1.9 percent and 0.4 percent of black men
and women, respectively. Although the research by Lubben et al. (1989b) on
the health of poor elderly adults in California did not find a racial difference in
alcohol patterns, a cross-sectional investigation by Molgaard et al. (1990) did.
In that study of San Diego County adults age 45 and older, the overall
prevalence of drinking was higher in whites than in blacks (79% vs. 50%). For
adults 65 and older, drinking rates were also higher in whites (74% vs. 49%).
However, those percentages represent only the self-reported prevalence of
drinking after age 40. Therefore, direct inferences about current age-specific
drinking patterns could not be made.

Health Practices of Elderly Diabetics and Hypertensives

Exercise, dietary control, and adherence to therapy all influence morbidity
associated with hypertension and diabetes. Exercise enhances weight reduction
with resultant improvement in glucose tolerance in diabetics (Ruderman et al.,
1990). However, control of high blood sugars alone does not attenuate diabetics'
risk for coronary artery disease. Management of co-morbid conditions such as
hypercholesterolemia, hypertension, and cigarette smoking is an essential aspect
of diabetic care. Although diabetes is twice as prevalent in older black
Americans than in whites (National Center for Health Statistics, 1990), as
previously noted, African Americans are less likely to engage in a level of
physical activity that might help modulate this condition. This behavioral
tendency was demonstrated by Spangler and Konen (1993), who conducted a
survey of type I and type II diabetics and found that white diabetics were more
likely not only to engage in high levels of exercise, but also to be former
smokers. Cowie et al. (1993), evaluating participants in the National Health and
Nutrition Survey (NHANES) II, showed that racial differences in the risk for
non-insulin-dependent diabetes could not be explained by differences in social
status but were strongly correlated with obesity. In a descriptive study of the
health behaviors of a small sample of elderly black diabetics in San Francisco,
Reid (1992) found that older patients relied more on traditional (rather than
folk) medical care than a similar group of younger people. In that study, elders
with multiple co-morbid conditions took better care of themselves and adhered
more to treatment.

Exercise also has beneficial effects on blood pressure control. Like studies
of diabetics, examinations of the health practices of elderly hypertensives often
focus on behavioral determinants of obesity (diet, exercise) and salt intake
(Svetkey et al., 1993; Spangler and Konen, 1993). Svetkey's study of
hypertensive EPESE participants in North Carolina demonstrated that elderly
black hypertensives
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actually had lower salt intake than whites. Lower salt consumption was
inversely associated with hypertension risk. In that study, adjustment for
socioeconomic status reduced the association between hypertension and race,
but did not eliminate it. Having a low-sodium diet was also characteristic of the
blacks in Johnson's report on the nutritional habits of centenarians. The authors
in both studies hypothesized that black patients, aware of their disproportionate
risk of high blood pressure, listen more to messages to moderate their salt
intake. Another indicator of such adherence can be found in data from the
National Center for Health Statistics (1993), which reveal that a slightly higher
percentage of elderly black women and men with high blood pressure also
reported that they were taking antihypertensive medications. Sheridan et al.
(1993) reported the results of a cross-sectional survey that explored the
association between ethnicity and educational level with several behavioral
risks for cardiovascular disease in adults between the ages of 20 and 64. Black
respondents were less likely than whites to know their own blood pressure or
cholesterol level or to accurately indicate what the desirable levels of these risk
factors were. These racial differences persisted after adjustment for educational
attainment. Since this study did not examine the prevalence of diseases that
increase the risk of cardiovascular disease, data about hypertensives and what
proportion of them adhered to therapy were not reported. Age-specific data on
that topic might clarify whether the observed health practices of elders have
been consistent throughout their adult lives and whether the differences in
health behaviors between blacks and whites increase or decrease with age.
Including social position in such analyses would help illuminate how much it
influences those differences.

Health promotion initiatives based on most of the findings presented in this
paper would usually reflect secondary or tertiary prevention efforts given the
high prevalence of chronic disease in older age groups. How much impact the
initiation of cardiovascular risk reduction efforts for these age groups will
ultimately have on their mortality will become clearer as prospective studies
exploring this issue are done. Most work of this kind has been in younger
adults. However, additional studies on the effect that race and socioeconomic
status have on health practices of the elderly not only are important for
understanding the determinants of successful aging but also can provide insight
into the assumption that improvement in education and income level in blacks
may be associated with the adoption of more health-enhancing practices and,
ultimately, improved morbidity and mortality. If health differences persist in the
context of blacks' and whites' having congruent behaviors and seemingly
greater economic equality, there is more reason both to examine the influence
of racism on overall health and to explicate the role that genetic predisposition
plays in certain diseases such as diabetes and hypertension.
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Social Networks and Social Support

There is a large body of evidence documenting the role of social networks
and social support in influencing survival and life expectancy (Berkman, 1995,
House et al., 1988). Among the elderly, social relationships, especially those
that are explicitly defined as supportive, are important not only in reducing
mortality risk but also in delaying institutionalization and in maintaining
functional independence. Studies to date suggest that the important components
of network structure or support are the size of networks, the availability of
support, and its perceived adequacy. Furthermore, it seems to be more
important that the individual identify someone or some group or organization as
fulfilling a specific role than that a specific type of person (i.e., kin, non-kin) fill
a role. This suggests that older men and women have a number of options that
will be equally "protective" in providing supportive relationships. In other
words, one doesn't have to be married to experience decreased mortality risk if
other intimate ties are available. Most studies indicate that it is only in the
absence of any close ties that risks become elevated.

While the major aim of this section is to explore differences in network
structure and social support among older black and white men and women, it is
important to recognize that social networks assume forms that reflect the broad
structure of society and an individual's position in that social structure (Craven
and Wellman, 1973; Tilly, 1972; Bultena, 1969). Socioeconomic status, level of
urbanization, and geographic and occupational mobility are all associated with
network structure. For instance, in the Alameda County study (Berkman and
Breslow, 1983), analysis of individual components of the Social Network Index
indicated that people of lower socioeconomic status were less likely to be
married and to be affiliated with church and voluntary organizations than
others. Only with respect to close friends and relatives do lower class men and
women compare favorably. Several ethnographers have documented the relative
extensiveness of the working class person's contacts with friends and extended
family and have described it as a major resource in the face of other
considerable challenges and stresses (Stack, 1974; Liebow, 1967). Thus, it is
important to review the evidence that black-white differences in networks and
support may be related to social and economic conditions, which may vary
between ethnic groups. Only in some studies have the social and economic
conditions been thoroughly discussed.

The Alameda County study, conducted in the mid-1960s and 1970s,
suggests that there are very small differences between blacks and whites in the
percentage of men and women who appear to be isolated on the Social Network
Index, a composite index of marital status, contact with friends and relatives,
and church and group membership (Berkman and Breslow, 1983). Among men,
38 percent of blacks and 32 percent of whites score in the top two categories of
isolation, and 46 percent of black women compared with 44 percent of white
women score in the same range. Of more interest are variations within
subcategories of the index.
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In this area, blacks were less likely to be married or to report membership
in voluntary organizations than whites but they were more likely to belong to
church groups and to have more contacts with friends and relatives. The strong
role of the church in the life of black Americans and the importance of the
extended family and three-generation networks have been extensively noted in
many studies, most of which are qualitative ethnographic studies (George,
1988; Taylor and Chatters, 1986).

In one of the most thorough and insightful reviews of social networks and
support among older black Americans, Taylor (1988) provides both a
theoretical overview of a model of family support relationships and a review of
non-kin sources of support. The reader is referred to this paper for a more
extensive review of the literature than is provided here. Among the more
notable studies in this newer wave of research on black Americans is the
National Survey of Black Americans. This survey studied a nationally
representative cross-sectional sample of the adult black population living in the
continental United States that was based on the 1970 census. The study resulted
in 2,107 interviews with a response rate of 69 percent. Among a subsample (n =
581) of older blacks, 67 percent of respondents said that their families were
very close in their feelings for one another, and only 8 percent stated that their
families were either not too close or not close at all (Chatters et al., 1985, 1986).
Of helper networks, 56 percent were composed exclusively of immediate family
and another 33 percent were composed of immediate family and others. Neither
family income nor education was associated with network composition. There
were, however, regional variations, with southern blacks having larger helper
networks than those in other regions of the United States. Since most studies
have been based in communities rather than on national samples, it will be
important to consider whether regional variations may account for differences
in network structure and support between black and whites.

Finally, there is a consistent body of evidence indicating that older blacks
are less likely to live alone than older whites. While older blacks are less likely
to be married, they are more likely to live in extended households with children
and grandchildren. Three-generation households or households whose members
do not belong to a nuclear family may have particular advantages for old
people, especially those with limited economic resources or functional
limitations. When families live as units that share resources and tasks, the
individuals in those families may experience benefits that they would not obtain
alone or in small nuclear families. At the same time, multigenerational
households, if they are bound together only for financial or logistic reasons,
may place strains on older people that have not been well identified (George,
1988).

As is suggested by George, there are more similarities in the maintenance
of social relationships in late life between blacks and whites than there are
differences. The major similarities between blacks and whites are that (1) black
and white elders maintain frequent contact with families, especially their
children,
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and (2) both black and white women tend to have more extensive contacts with
family members than do men. Both blacks and whites have a similar hierarchy
by which support is provided to older members of the family. This principle of
hierarchy developed by Cantor (1979, 1983) suggests that spouses are the first
choice of source of support, followed by children (especially daughters) if
spouses are unavailable. More distant relatives are the source of support if
members of a nuclear family are unavailable. George reviews multiple studies
indicating that this hierarchy applies to both racial groups.

On the other hand, most studies indicate that older blacks both receive and
provide more social support than do older whites.

RACIAL AND SOCIOECONOMIC DIFFERENCES IN
HEALTH AND SOCIAL BEHAVIORS: FINDINGS FROM THE

NEW HAVEN EPESE

In this section we examine differences in health and social behaviors
among older black and white men and women. Data are analyzed from the New
Haven EPESE program, which is based on a probability sample of 2,806
noninstitutionalized men and women living in New Haven, Connecticut, in
1982. Details of the sampling frame have been reported elsewhere (Berkman et
al., 1986). This study has the advantage of including (1) a very heterogeneous
sample in terms of race, socioeconomic status, and health status and (2) a broad
array of health behaviors and social conditions. Since it is a community sample
of older men and women in an urban area of the Northeast, the associations
found in this cohort may not be generalizable to other areas of the United
States. In fact, our earlier review suggested that there may be substantial
geographic variations in patterns of behaviors and social conditions.

Briefly, the sampling frame included samples drawn from three housing
strata reflecting the most common types of housing for those aged 65 years and
older: (1) public elderly housing, which is age and income restricted; (2) private
elderly housing, which is age restricted; and (3) private community houses and
apartments. In public housing, all eligible persons were interviewed, whereas
women were subsampled in both the private and the community strata. The
overall response rate was 82 percent.

Table 5-1 shows the distribution of a broad range of risk factors, including
both standard risk factors such as smoking, alcohol consumption, and
prevalence of chronic diseases (e.g., diabetes and hypertension) and aspects of
social networks and support. Neither blacks nor whites have a consistently
greater prevalence of high-risk behaviors. For instance, older black men and
women are less likely to have ever smoked cigarettes than are whites, but
among people who have ever smoked, whites are significantly more likely than
blacks to have quit smoking. Though data are not shown for cohort effects for
both blacks and whites, younger old men and women (i.e., those in their sixties)
are more likely to be current smokers than are older generations.
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TABLE 5-1 Percentage of Blacks and Whites With Various High-Risk Health and Social
Behaviors by Gender: New Haven EPESE (N = 2,806), 1982, Weighted Percentages

Men Women
High-Risk Characteristic Blacks (%) Whites (%) Blacks (%) Whites (%)
Health Practices:
Cigarette smoking
Current 25 21 14 18a

Past 35 45 16 20
Any alcohol consumption 50 67 21 49b

Chronic Conditions:
Body mass index ≥ 28% 24 26 48 28b

Hypertensive 39 38 68 47b

Diabetic 15 12 20 12
Social Networks and Support:
Social ties of 0 to 1 (0-4
scale)

27 26 29 36

Not married 48 31b 79 70
Low contact with friends,
relatives

37 32 33 32

No group membership 60 59 44 60b

No church membership 41 54c 33 47b

No sources of instrumental
support

29 31 20 22

No sources of emotional
support

36 31 28 26

a p ≥ .05.
b p ≥ .001.
c p ≥ .01.

Black and white men show no differences in body weight. Substantial
differences in weight are observed, however, between black and white women.
Almost 50 percent of black women fall into the upper tercile of body mass
assessed by the Quetelet Index compared with 28 percent of white women (p 
≥ .01).

With regard to alcohol consumption, the New Haven data are consistent
with many other reports indicating that older blacks are less likely to consume
alcohol than are whites. Among black women, only 21 percent report any
alcohol consumption compared with 49 percent of white women and 50 percent
and 67 percent of black and white men, respectively. This lower prevalence of
alcohol consumption and, to a lesser extent, cigarette consumption among black
Americans, especially women, in part reflects the strong cultural value placed
on abstinence in that older generation. Since norms regarding these behaviors
have changed over time, we may expect to see substantially different patterns of
use among new cohorts of Americans as they enter older ages.
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As discussed in the earlier section, blacks tend to have higher levels of
chronic conditions that lead to greatly increased mortality risks. In the New
Haven EPESE study, the prevalence of diabetes and hypertension among black
and white men is similar, but black women have a higher prevalence than all
other groups. The prevalence of self-reports of physician-diagnosed
hypertension is 68 percent among black women compared with 47 percent
among white women (p ≥ .001). The prevalence of diabetes is also higher in
black women compared with white women (20% vs. 12%), although this
difference is not statistically significant.

A very balanced picture comes into view when we examine the
distribution of aspects of social network and support. First we examine a
summary measure of social ties composed of four components: marital status,
contacts with friends and relatives, church membership, and group membership.
Contacts with friends and relatives is a summary measure of the number of
close friends and relatives the respondent identified. Group membership is
assessed by an affirmative response to participation in any groups (e.g.,
voluntary, public service, self-help, community, or work related). The
percentage of people who scored zero on this summary scale, indicating social
isolation, is very similar across racial and gender groups. There are no
statistically significant differences among these groups. When each component
of the measure is examined individually, a different picture emerges. For
instance, both white men and women are more likely to be married than their
black counterparts (p ≥ .001). Black men and women, on the other hand, are
more likely than their white counterparts to belong to a church group. Almost
60 percent of black men belong to a church versus 46 percent of white men (p 
≥ .01). The respective percentages for women are 67 percent versus 53 percent
(p ≥ .001). Contact with friends and relatives is very similar among all groups.
Only among women are racial differences in group involvement in voluntary
activities revealed, with black women being less likely to report voluntary
group membership than white women (p ≥ .001) or men of either race.

We now turn to an examination of differences between older blacks and
whites in the availability of social support. We report here on two domains. The
availability of instrumental support is assessed by a response of yes to the
question, ''When you need some extra help, can you count on anyone to help
you with daily tasks like grocery shopping, house cleaning, cooking,
telephoning, giving you a ride?" The availability of emotional support is
assessed by a response of yes to the question, "Can you count on anyone to
provide you with emotional support (talking over problems or helping you
make a difficult decision)?" There are no differences in the degree to which
blacks and whites report the availability of emotional and instrumental support
though, in general, men are less likely than women to report having support.
Overall, these data indicate that there are not substantial differences in the
extent to which blacks and whites maintain social ties and obtain social support.
While there are differences in the degree to which blacks and whites engage in
specific relationships, overall differences balance
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out. Since most data have indicated that it is overall levels of social ties or
emotional support that are critical to well-being rather than absolute levels on
any single one domain or type of relationship, it is unlikely that the extent to
which blacks and whites maintain social networks accounts for differences in
health status between older blacks and whites.

The above percentages do not take into consideration the possibility that
differences between races may be the result of underlying differences between
blacks and whites in socioeconomic status. Indeed, many recent reports have
suggested that race per se does not reflect a meaningful biological grouping but
rather a social grouping defined by social and economic circumstances. To the
extent that differences between blacks and whites reflect underlying differences
in socioeconomic status or position, we would expect that controlling
statistically for socioeconomic status would diminish differences between
blacks and whites in health and social behaviors.

Table 5-2 shows the results of individual multiple logistic models in which
we examined the odds that black men and women would maintain a specific
behavior or have a specific condition compared with whites. For each behavior,
we conducted two analyses: one in which we controlled for age and a second in
which we controlled for age and education, the strongest indicator we have of
socioeconomic status in this study. In all analyses, we used the Professional
Software for Survey Data Analysis (SUDAAN) (SAS Inc., Cary, N.C.) to adjust
for possible design effects of the stratified sampling design that was used to
construct the New Haven EPESE cohort. In 1982, we designed the cohort by
stratifying on type of housing and we oversampled men. The SUDAAN
software computes sampling variances for parameter estimates using the Taylor
series approximation method. It is important to use design-based variance
estimates with these data (Freeman et al., 1992).

Table 5-2 reveals that some differences between blacks and whites in the
prevalence of health-promoting and health-damaging behaviors reflect
underlying distributions of age and, more importantly, socioeconomic status.
For instance, while the odds of being a current or past smoker are less for blacks
than for whites, once we adjust for covariates, especially education, these
differences become nonsignificant. On the other hand, even adjustment for age
and education does not reduce differences in alcohol consumption. Black
women are about a third as likely to drink alcohol as white women, and black
men are half as likely to drink as white men. When we control for age and
especially for education the odds of being hypertensive or diabetic are reduced,
while for black women the odds of being overweight remain substantial.

The availability of social networks and social support patterns are
consistent with earlier bivariate analyses. While there are no significant
differences in the level of social ties when we look at the summary measure,
there are differences in the specific domains even after adjustment for age and
educational level. Specifically, black men and women are about twice as likely
to be unmarried as whites.
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TABLE 5-2 Odds Ratios (ORs) for High-Risk Health and Social Behaviors for Black and
White Older Men and Women (Results of Weighted Multiple Logistic Regressions, New
Haven EPESE Baseline, 1982, Data)

Black Versus White Men Black Versus White Women
High-Risk Characteristic OR 95% CI OR 95% CI
Cigarette smoking
Age adjusted 0.72 0.42, 1.25 0.58 0.39, 0.88
Age and education adjusted 0.62 0.35, 1.09 0.71 0.45, 1.11
Alcohol consumption
Age adjusted 0.48 0.38, 0.61 0.27 0.18, 0.40
Age and education adjusted 0.53 0.41, 0.70 0.32 0.22, 0.47
Hypertensive
Age adjusted 1.02 0.75, 1.40 2.34 1.52, 3.60
Age and education adjusted 1.08 0.79, 1.48 2.18 1.39, 3.42
Diabetic
Age adjusted 1.30 0.83, 2.04 1.70 0.91, 3.18
Age and education adjusted 1.08 0.69, 1.70 1.57 0.82, 3.00
Body mass index ≥ 28%
Age adjusted 0.85 0.55, 1.31 2.22 1.60, 311
Age and education adjusted 0.68 0.42, 1.08 1.80 1.27, 2.57
Social ties of 0-1 (0-4 scale)
Age adjusted 1.11 0.76, 1.60 0.80 0.48, 1.34
Age and education adjusted 0.82 0.50, 1.34 0.71 0.43, 1.19
Unmarried
Age adjusted 2.29 1.58, 3.33 2.03 1.46, 2.84
Age and education adjusted 1.92 1.27, 2.89 1.93 1.33, 2.81
Low contact with friends and relatives
Age adjusted 1.34 1.04, 1.72 1.09 0.82, 1.47
Age and education adjusted 1.28 1.02, 1.62 0.99 0.72, 1.36
No group membership
Age adjusted 1.08 0.79, 1.48 0.54 0.36, 0.80
Age and education adjusted 0.75 0.55, 1.02 0.36 0.24, 0.56
No church membership
Age adjusted 0.61 0.43, 0.86 0.58 0.42, 0.79
Age and education adjusted 0.59 0.41, 0.85 0.62 0.45, 0.85
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Black Versus White Men Black Versus White Women
High-Risk Characteristic OR 95% CI OR 95% CI
No instrumental support
Age adjusted 0.91 0.68, 1.26 0.86 0.65, 1.13
Age and education adjusted 1.14 0.79, 1.65 0.98 0.73, 1.32
Emotional support
Age adjusted 1.23 0.80, 1.90 1.14 0.76, 1.72
Age and education adjusted 1.36 0.85, 2.18 1.08 0.70, 1.67

Note: The odds ratios presented here reflect the odds of being in the high-risk category for each
condition. Thus, odds ratios over 1 indicate that black men or women have higher odds of
belonging in a high-risk category (e.g., reporting diabetes or being unmarried) than whites of
the same sex, whereas odds ratios of less than 1 indicate that black men or women are less
likely to be in a high-risk category (e.g., consume alcohol or be current smokers).

For instance, the odds ratios (ORs) for black men are 2.29 with 95 percent
confidence intervals (CIs) not overlapping 1 (CI = 1.58, 3.33).

Black men are also somewhat less likely than white men to have few
contacts with friends and relatives (OR = 1.28; 95% CI = 1.02, 1.62). After
adjusting for age and education, however, blacks—both men and women—are
much more likely to belong to church than are whites.

These multivariate analyses indicate that black-white differences in most
health behaviors are only slightly reduced by controlling for education. Greater
reductions were seen for the risks associated with a history of hypertension or
diabetes when we controlled for education. Thus, part of the explanation for
increased rates of these important causes of morbidity and mortality among
black women may be their lower socioeconomic status.

CONCLUSIONS

In this paper we have examined differences between black and white older
men and women in a broad array of health-promoting and health-damaging
behaviors. Overall, we find inconsistent patterns, with blacks' having a higher
prevalence of some behaviors and chronic conditions and a lower prevalence of
other conditions. With regard to social networks and support, while there are
differences in the degree to which older black Americans maintain some type of
ties when compared with whites, there are no overall differences in summary
measures of social ties or social support. Finally, when the level of education is
introduced as control for socioeconomic status, differences between blacks and
whites are occasionally reduced, but the strongest associations remain
significant.
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Our results suggest that the mortality disadvantage experienced by older
black Americans is unlikely to be the sole result of their high-risk practices or
behaviors. In addition, differences in the extent to which blacks and whites
maintain close and effective social ties are minimal. Other conditions more
closely linked to social class and environmental exposures, as well as stressful
experiences related to discrimination, are worthy of serious investigation.
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6

Black-White Differences in the Use of
Medical Care by the Elderly: A

Contemporary Analysis
José J. Escarce and Frank W. Puffer

INTRODUCTION

Reduced access to medical care among black Americans, as compared
with whites, has concerned researchers and policy makers for many years.
Although racial differences in access to care are important at all stages of the
life cycle, such differences are especially significant when they occur among
the elderly. Older persons bear a high burden of chornic disease and may be
particularly vulnerable to the deleterious effects of impaired access to care.
Elderly blacks have poorer health status and higher mortality rates than elderly
whites (Manton et al., 1987; Gibson 1994), and the difference in life expectancy
between blacks and whites who reach age 65 is increasing (Manton et al., 1987).

Socioeconomic and racial differences in the elderly's use of medical care
were sizable prior to the enactment of the Medicare program in 1965. For
instance, in 1964, white elders had 20 percent higher rates of physician visits
than black elders (Davis et al., 1981; Long and Settle, 1984), and whites were
nearly twice as likely as blacks to be hospitalized (Long and Settle, 1984). By
providing insurance coverage for hospital and physician services to the elderly,
the Medicare program substantially improved access to medical care among
previously underserved populations. Racial differences in physician visit rates
largely disappeared by the late 1970s (Davis et al., 1981; Long and Settle,
1984). Indeed, some studies suggest that older blacks currently see physicians
more often than older whites (Kleinman et al., 1981; Wan, 1982; Wolinsky et
al., 1989; Furner, 1993). Results for inpatient hospital utilization are mixed; the
most recent studies find a higher probability of hospitalization and more
hospital nights among
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blacks (Wolinsky et al., 1989), and earlier studies report persistently higher use
of hospitals by whites (Wan, 1982; Long and Settle, 1984). Nonetheless, all
studies agree that racial differences in hospital utilization have narrowed
markedly during the past three decades.

Two caveats are important in interpreting these encouraging trends. First,
studies comparing rates of physician visits and hospitalization for black and
white elders either have not adjusted for racial differences in health status
(Davis et al., 1981; Wolinsky et al., 1989) or have used limited measures of
physical health in the adjustment (Kleinman et al. 1981; Wan, 1982; Long and
Settle, 1984; Furner, 1993). However, black-white differences in the health
status of the elderly encompass multiple and varied dimensions of health. Older
blacks not only have higher mortality rates than older whites; they also have
higher rates of many common and frequently disabling chronic conditions, such
as hypertension, diabetes, stroke, circulatory disease, end-stage kidney disease,
arthritis and other musculoskeletal impairments, open-angle glaucoma, and
certain cancers (Manton et al., 1987; Haywood, 1990; Anderson and Felson,
1988; Polednak, 1989; Leske and Rosenthal, 1979; Byrne et al., 1994). Not
unexpectedly, blacks suffer from much more disability and functional
impairment than whites (Manton et al., 1987). Black elders also have higher
rates of mental and nervous disorders than whites (Manton et al., 1987;
Polednak, 1989). Adjusting for racial differences in health status, therefore,
requires more comprehensive health status measures than are generally
employed. Failure to take a comprehensive approach may result in overlooking
persistent and clinically important racial differences in medical care utilization.

Second, most of the studies focus on racial differences in the quantity of
medical care received by older persons (e.g., numbers of physician visits and
hospital nights) and do not address differences in the type or quality of care.
Recent research has documented racial disparities in important qualitative
aspects of medical care utilization. For instance, whereas white elders are more
likely than black elders to obtain their regular ambulatory care from private
physicians, blacks are more likely than whites to use neighborhood health
centers, hospital outpatient departments, or emergency rooms (Wan, 1982;
Kotranski et al., 1987). These practice settings are characterized by long waiting
times, less satisfactory patient-physician relationships, and less continuity of
care than private physicians' offices (Petchers and Milligan, 1988; Dutton, 1985).

In addition, elderly blacks are less likely than elderly whites to receive a
wide array of specialized or high-technology medical services, including
coronary angiography, angioplasty, and bypass surgery; carotid angiography
and endarterectomy; cataract extraction; glaucoma surgery; hip and knee
replacement; kidney transplantation; and magnetic resonance imaging
(Wenneker and Epstein, 1989; Ford et al., 1989; Escarce et al., 1993; Ayanian
et al., 1993; Kjellstrand, 1988; Javitt et al., 1991; Held et al., 1988; Oddone et
al., 1993). Compared with white elders, hospitalized black elders receive worse
processes of care, have
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more medical instability at discharge, and are less likely to receive follow-up
physician care (Kahn et al., 1994; Moy and Hogan, 1993). Blacks also receive
less appropriate cancer care than whites (McWhorter and Mayer, 1987; Diehr et
al., 1989; Mayer and McWhorter, 1989). Perhaps not surprisingly, blacks are
less satisfied than whites with many aspects of their care (Blendon et al., 1989).

In this study, we examine the current status of black-white differences in
the use of medical care among elderly Americans. We focus mainly on racial
differences in the quantity of medical care, although some of our analyses
address qualitative aspects of care. Our study goes beyond most previous
research on the elderly in two ways. First, in addition to physician visits and
inpatient hospital utilization, we examine racial differences in total medical care
expenditures, which serve as a rough index of the total amount of medical care
received.

Second, using multivariate methods, we assess the independent effect of
race on utilization from two alternative perspectives. Under a ''demand-based"
perspective, we adjust for all other available variables that may influence the
demand for medical care, including demographic and socioeconomic
characteristics, health status, and attitudes and beliefs about the efficacy of care.
The demand-based analyses, therefore, address whether black and white elders
of similar socioeconomic status and in similar health use the same quantity of
medical care. Under a "need-based" perspective, we adjust for variables that
affect individuals' need for medical care, conceptualized as health status, but
exclude most demographic and socioeconomic characteristics. Thus, the need-
based analyses address whether black and white elders in similar health have
the same medical care utilization irrespective of socioeconomic factors. By
comparing the results of the two analyses, we assess whether the current
allocation of medical care services between older blacks and whites mainly
reflects observed racial differences in medical need or continues to be
substantially influenced by socioeconomic variables. The measures of health
status used in the study are multidimensional and comprehensive.

DATA AND METHODS

Data and Study Sample

The source of data for this study is the Household Survey component of
the 1987 National Medical Expenditure Survey conducted by the Agency for
Health Care Policy and Research. The sample for the Household Survey was a
stratified multistage area probability sample of about 35,000 individuals in
14,000 households, and excludes residents of nursing or personal care homes or
facilities for the mentally retarded. Several population groups of particular
policy interest, including blacks and the elderly, were oversampled (Cohen et
al., 1991).

Each family in the Household Survey received a core interview four times
over a period of 16 months to obtain information about each family member's
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health, use of medical care, medical care expenditures, and insurance coverage
in 1987 (Edwards and Berlin, 1989). In addition, detailed information about
health status and access to medical care was gathered from special
supplementary questionnaires that were administered once during the year. This
study uses data from the core interviews, the health status supplement, and the
access supplement.

The Household Survey included 5,725 individuals who were 65 years or
older in 1987. Of these, 5,573 individuals were white (n = 4,828) or black (n =
745) and substantially completed the core interviews. These individuals
constitute the sample used in the descriptive analyses of utilization and
demographic and socioeconomic characteristics (see below), which thus are
representative of noninstitutionalized white and black elderly individuals in the
United States (institutionalized elders are excluded owing to the design of the
Household Survey). In addition, 4,957 individuals (4,324 whites and 633
blacks) also provided a basic set of responses to the health status supplement.
These individuals constitute the sample used in the descriptive analyses of
health status and attitudes. Finally, 4,288 (3,815 whites and 473 blacks) of the
individuals who responded to the health status supplement answered all the
questions needed to construct the complete set of variables for the multivariate
analyses.

Elders in the complete sample of 5,573 differed from those who responded
to the health status supplement and provided enough answers for inclusion in
the multivariate analyses. Specifically, elders in the complete sample were older
(mean age, 74.0 vs. 73.6), less healthy (mean disability days, 25.3 vs 23.0),
more likely to be black (13% vs. 11%), and more likely not have completed
grade school (19% vs. 16%). Elders in the complete sample also had higher
mean total medical care expenditures ($4,397 vs. $3,924) and hospital nights
(2.91 vs. 2.34), although their mean number of contacts with physicians was
slightly lower (6.6 vs. 6.7). Since the health status supplement was largely self-
administered, non-respondents were more likely than respondents to be
cognitively impaired. Therefore, the descriptive analyses of health status and
attitudes and the multivariate analyses are representative of white and black
noninstitutionalized elders who do not suffer from severe cognitive impairment.

Variables

In this study, we make use of variables measuring utilization of medical
care, demographic and socioeconomic characteristics, health status, and
attitudes and beliefs about the efficacy of medical care.

Utilization of Medical Care

We examine three main quantitative measures of medical care utilization
during 1987: total medical care expenditures, physician visits, and inpatient
hospital nights. Total medical care expenditures are defined as the sum of all
expenditures
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for medical care, irrespective of source of payment, including facility and
professional fees and expenditures on pharmaceuticals and medical equipment.
Physician visits are defined as face-to-face contacts with physicians in
physicians' offices, group practices, or clinics; neighborhood or family health
centers; free-standing surgical centers; hospital outpatient departments;
emergency rooms; or patients' homes. Inpatient hospital nights are defined as
nights in acute care hospitals, excluding long-term care facilities. Expenditures,
physician visits, and hospital nights have frequently been used in studies of
access to or demand for medical care (Blendon et al., 1989; Manning et al.,
1981, 1982, 1987; Wolinsky et al., 1989; Stoller, 1982; Evashwick et al., 1984;
Wan 1982).

In addition, we examine telephone contacts with physicians and contacts
with nonphysician providers, with the latter defined as face-to-face contacts in
any setting with nonphysician medical care providers such as chiropractors,
optometrists, podiatrists, audiologists, physician assistants, nurse practitioners,
physical or occupational therapists, social workers, or home health aides.

Finally, we examine several qualitative measures of utilization, including
the site or setting of physician visits; whether individuals have a usual source of
care; the type of usual source, if any; whether individuals usually see a
particular physician at their usual source of care; and the specialty of this
physician, if any.

Demographic and Socioeconomic Characteristics

The key demographic variable in the study is race, categorized as white or
black according to individuals' self-identification. Additional demographic and
socioeconomic characteristics used in the analyses are age, sex, employment
status, educational attainment, family income, marital status, family size,
insurance coverage, and location of residence. Age is categorized as 65 to 69,
70 to 74, 75 to 79, 80 to 84, or 85 and older. Educational attainment is
categorized as no high school, some high school, high school graduate, or
college graduate. Family income is categorized as poor, near poor (100% to
125% of poverty), low income (125% to 200%), middle income (200% to
400%), or high income (> 400%). Marital status is categorized as married;
widowed more than 1 years; divorced or separated more than 1 year; widowed,
divorced, or separated within the past year; or never married. Insurance
coverage is categorized as Medicare only (this category also includes a small
number of patients with only private insurance or Medicaid), Medicare plus
Medicaid (or other public program), Medicare plus private supplementary
insurance, or uninsured. Location of residence is categorized as a large
metropolitan area (one of the 19 largest Metropolitan Statistical Areas), a small
metropolitan area (any other Metropolitan Statistical Area), or a
nonmetropolitan area. A substantial body of literature confirms the association
of these variables with utilization of medical care (Blendon et al., 1989;
Manning et al., 1982; Wolinsky et al., 1989; Dor and Holahan, 1990; Arling,
1985; Stoller, 1982; Evashwick et al., 1984).
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Health Status

Assessing the independent effect of race on the utilization of medical care
requires comprehensive adjustment for differences in health status. The World
Health Organization (1948) defines health as "a state of complete physical,
mental, and social well-being and not merely the absence of disease or
infirmity." This definition implies that comprehensive measures of health status
are multidimensional, with distinct physical, mental, and social components
(Manning et al., 1982). Further, whenever possible, the range of measured
values for each component should extend beyond the absence of illness to
include the degree to which positive states of health are enjoyed.

Studies of access to or demand for medical care that use multivariate
analyses have found that health status is the most important determinant of
medical care utilization (Manning et al., 1982; Evashwick et al., 1984;
Wolinsky et al., 1989; Wan, 1982; Arling, 1985). However, most such studies
of the elderly have used limited measures of health status. In this study, we
adopt the framework developed by Manning et al. (1982), in which measures of
health status include a measure of general health in addition to measures of
physical, mental, and social health. This approach has been found to
substantially enhance the explanatory power of regression models for the use of
medical care (Manning et al., 1982; Arling, 1985).

The measure of general health status used in the study was individuals' self-
rating of their current health as excellent, good, fair, or poor. Four variables
were used to measure physical health: (1) a count of limitations on functional
status, which assesses limits in physical activities such as walking, running, and
lifting (range, 0 to 7); (2) a count of chronic conditions, which assesses the
burden of chronic diseases such as diabetes, emphysema, heart disease, and
arthritis (0 to 11); (3) a count of acute symptoms experienced during the
preceding 30 days, such as weight loss, fatigue, abdominal pain, or shortness of
breath (0 to 9); and (4) the number of disability days during the study year,
defined as days in which illness or injury caused the individual to stay in bed
more than half the day or otherwise cut down on usual activities. In addition, we
determined whether individuals were current smokers. Although this is not a
direct measure of physical health, smoking has multiple harmful effects on
physical health.

Mental health was measured with two variables: (1) degree of emotional
instability, measured by summing the scores on three ordinal items that assess
manifestations of depression and anxiety (range, 3 to 18), and (2) degree of
positive emotional states, measured by summing the scores on two items that
assess feelings of calmness and happiness (2 to 12). The measure of social
health was the sum of four ordinal items that assess participation in voluntary
organizations (e.g., church, clubs, lodges) and the frequency of social
interactions with family and friends (4 to 28).
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Attitudes and Beliefs

Assessing the independent effect of race on the utilization of medical care
also requires adjusting for differences in attitudes and beliefs regarding the
efficacy of medical care. An important component of these beliefs is
individuals' perceived "health locus of control," a construct from social learning
theory that refers to whether health and health outcomes are under individuals'
personal control, the control of medical care providers, or chance (Rotter, 1966;
Lau and Ware, 1981; Marshall et al., 1990). In this study, beliefs regarding
health locus of control were measured with two variables: (1) degree of belief in
the efficacy of self-care for health problems, measured by summing the scores
on three ordinal items that assess attitudes toward the relative benefits of self-
care versus physician care (range, 3 to 15), and (2) degree of belief in luck as an
important factor in health outcomes (1 to 5). Prior studies have found such
variables to be associated with the utilization of medical care (Manning et al.,
1982; Stoller, 1982).

Statistical Analysis

We conducted bivariate analyses to examine differences between black
and white elders with regard to quantitative and qualitative measures of medical
care utilization, demographic and socioeconomic characteristics, health status,
and attitudes and beliefs. Quantitative utilization measures were adjusted for
age and sex by using direct standardization (Kleinbaum et al., 1982). Statistical
significance was assessed through the use of t tests for continuous variables and
chisquare tests for proportions.

To determine the independent effect of race on medical care utilization, we
conducted multivariate regression analyses with total medical care
expenditures, physician visits, and inpatient hospital nights as dependent
variables. Our primary analyses employed a demand-based perspective. In these
analyses, the explanatory variables included all demographic and
socioeconomic characteristics and measures of health status and attitudes and
beliefs described in the preceding section. Employment status may influence the
demand for medical care through its effect on the cost of care in terms of time
spent. Education is expected to influence the demand for care because better
educated individuals may be more efficient producers of health (Grossman,
1972). Marital status and family size can affect the demand for care because
family members may encourage older persons to seek care for symptoms that
otherwise would be ignored or, alternatively, may serve as substitutes for
formal medical care. Insurance coverage is expected to influence the demand
for care through its effect on the out-of-pocket price of care. Metropolitan
versus nonmetropolitan residence may be a proxy for certain nonmonetary costs
of care (e.g., travel time). Measures of health status are expected to influence
the demand for care because they reflect individuals' stock of health capital
(Grossman, 1972). Finally, attitudes and
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beliefs are expected to affect the demand for care because they shape
individuals' preferences. The explanatory variables used in our demand-based
analyses are similar to those used in other studies of the demand for medical
care (Manning et al., 1981, 1982; Wedig, 1988).

In addition, we performed secondary analyses employing a need-based
perspective. These analyses included as explanatory variables only age, sex, and
the measures of health status and attitudes and beliefs; other demographic and
socioeconomic characteristics were excluded.

Multivariate analyses were based on the two-part model of medical care
utilization (Manning et al., 1981, 1987; Duan et al., 1982). The first part of the
two-part model is an equation for whether or not an individual has non-zero
medical care expenditures (or physician visits or hospital nights) during the year
and is estimated by using logistic regression. This equation, which separates
users of medical care from nonusers, assesses the factors that influence the
decision to spend on care. From a statistical viewpoint, it also deals with the
fact that an appreciable proportion of the population does not use any medical
care during a year. The second part of the two-part model is an equation for the
logarithm of medical care expenditures (or physician visits or hospital nights)
conditional on non-zero expenditures and is estimated by using ordinary least
squares. This equation assesses the factors that affect the level of use among
those who use care. The logarithmic transformation of the dependent variable
deals with the marked skewness of the distribution of medical care expenditures
and use, and results in more robust and efficient estimates (Manning et al.,
1981, 1987; Duan et al., 1982). Standard errors were obtained by using White's
(1980) hetero-skedasticity-consistent covariance matrix estimator.

All analyses were weighted with weights that reflect both the sample
design of the Household Survey and complete and partial survey nonresponse
(Cohen et al., 1991). A p value of .10 or less was chosen as the criterion for
statistical significance.

RESULTS

Bivariate Analyses

Elderly whites constituted 91.3 percent of the weighted study sample and
elderly blacks constituted 8.7 percent. Table 6-1 compares the demographic and
socioeconomic characteristics of elderly whites and blacks. Whites and blacks
were similar in age and sex distribution and had similar rates of labor force
participation. However, whites had more education and higher incomes than
blacks and were more likely than blacks to be married, although blacks lived in
larger families. Insurance coverage differed substantially for white and black
elders. Specifically, blacks were much more likely than whites to have
Medicare only—that is, without either public or private supplementary coverage
—and to
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TABLE 6-1 Demographic and Socioeconomic Characteristics

Variable Whites Blacks
Age category (%)
65-69 33.6 36.3
70-74 26.5 25.3
75-79 20.1 18.6
80-84 11.3 11.6
≥ 85 8.5 8.2
Sex (%)
Male 41.4 40.2
Female 58.6 59.8
Employment status (%)
Employed 10.4 11.4
Unemployed 89.6 88.6
Educational attainment (%)a

No high school 14.2 45.6
Some high school 32.7 30.9
High school graduate 43.2 21.0
College graduate 10.0 2.6
Income category (%)
Poor 9.8 33.6
Near poor 7.4 12.0
Low income 20.4 22.4
Middle income 36.1 25.0
High income 26.3 7.0
Marital status (%)a

Married 54.8 42.1
Widowed > 1 year 32.7 41.4
Divorced or separated > 1 year 5.6 10.6
Widowed or divorced < 1 year 2.3 1.9
Never married 4.5 4.0
Family size (mean)a 1.86 2.25
Insurance coverage (%)a

Medicare only 11.4 26.7
Medicare plus Medicaid 7.6 31.9
Medicare plus private 83.4 44.7
Uninsured 0.6 2.2
Location of residence (%)a

Large metropolitan area 24.4 34.5
Small metropolitan area 48.0 39.1
Nonmetropolitan area 27.6 26.4

a p < .01 for test of difference between whites and blacks for numbers in this category.
Notes: The weighted sample consisted of 5,088 whites and 485 blacks; the sample was
weighted to reflect the sample design and complete and partial nonresponse. Percentages for
insurance coverage add to more than 100 because some individuals had both Medicaid and
private supplementary insurance in addition to Medicare.
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have Medicaid or other public coverage in addition to Medicare. In
contrast, whites were much more likely than blacks to have private
supplementary insurance in addition to Medicare. Blacks were more likely than
whites to live in large metropolitan areas, but the proportion of individuals
residing in nonmetropolitan areas was similar for both races.

As Table 6-2 shows, older whites perceived themselves to be in much
better general health than older blacks. For instance, 9.3 percent of elderly
whites assessed their current health as excellent, whereas only 5.5 percent of
elderly blacks did so. Conversely, 11.0 percent of whites assessed their current
health as poor, compared with 16.4 percent of blacks. White elders also had
more favorable indicators of physical, mental, and social health than black
elders. Compared with blacks, whites had fewer functional status limitations,
chronic conditions,

TABLE 6-2 Health Status and Attitudes and Beliefs

Variable Whites Blacks
Health Status
General health (%)a

Excellent 9.3 5.5
Good 44.4 31.7
Fair 35.3 46.4
Poor 11.0 16.4
Physical health (mean)
Functional status limitationsa 2.88 3.81
Chronic conditionsb 2.32 2.45
Acute symptoms in preceding 30 daysa 1.50 1.73
Disability daysa 22.89 32.49
Mental health (mean)
Emotional instabilitya 6.18 6.93
Positive emotional statesa 8.39 8.04
Social health (mean)
Social activitiesc 15.03 14.56
Current smoker (%)
Yes 14.9 16.7
No 85.1 83.3
Attitudes and beliefs
Health locus of control (mean)
Efficacy of self-care 7.56 7.43
Luck as a factor in healtha 1.94 2.16

a p < .01 for test of difference between whites and blacks for numbers in this category.
b p < .10 for test of difference between whites and blacks for numbers in this category.
c p < .05 for test of difference between whites and blacks for numbers in this category.
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acute symptoms during the preceding 30 days, and disability days. Whites also
had lower degrees of emotional instability and higher degrees of positive
emotional states, and were more involved in social activities. Similar
proportions of white and black elders were current smokers.

Elderly whites and blacks were similar in their beliefs regarding the
efficacy of self-care (vs. physician care) for health problems, but blacks had
stronger beliefs than whites regarding the importance of luck as a factor in
health outcomes.

Descriptive analyses of quantitative measures of utilization uncovered
interesting patterns, as Table 6-3 shows. Mean total medical care expenditures
for white and black elders were not statistically significantly different.
However, this finding masks racial differences in the probability of spending on
medical care and in the level of use among those who use care. Thus, whereas
whites were more likely than blacks to have non-zero expenditures (p < .01),
among individuals who spent on care blacks had higher mean expenditures than
whites (p < .10). The findings for physician visits were similar to those for total
medical care expenditures. Specifically, although elderly whites and blacks had
similar rates of physician visits, whites were more likely than blacks to have at
least one

TABLE 6-3 Medical Care Utilization

Variable Whites Blacks
Total medical care expenditures
Mean, all individuals $4,236 $4,764
Percentage of individuals with non-zero expenditures 94.6a 88.2a

Mean, individuals with non-zero expenditures $4,477b $5,401b

Hospital nights
Mean, all individuals 2.74 3.33
Percentage of individuals with non-zero nights 20.3 21.4
Mean, individuals with non-zero nights 13.49 15.54
Physician visits
Mean, all individuals 6.64 6.41
Percentage of individuals with non-zero visits 87.9a 81.9a

Mean, individuals with non-zero visits 7.55 7.83

a p < .01 for test of difference between whites and blacks.
b p < .10 for test of difference between whites and blacks.
Note: Adjusted for age and sex using direct standardization.
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visit (p < .01). By contrast, measures of inpatient hospital use did not differ
between whites and blacks.

Older whites averaged more telephone contacts with physicians than older
blacks (whites, 0.23; blacks, 0.10; p < .01), but blacks had more face-to-face
contacts with nonphysician providers of medical care than whites (blacks,
12.38; whites, 8.46; p < .05).

An important question pertains to the burden of out-of-pocket expenditures
for medical care. Mean out-of-pocket expenditures were $944 for white elders
compared with $522 for black elders (p < .01), indicating a higher absolute
burden for whites. However, the relative burden, measured as the proportion of
family income (adjusted for family size) devoted to the older individual's out-of-
pocket expenditures, was similar in the two races (whites, 5.2%; blacks, 5.1%; p 
> .10).

The results presented above and in Table 6-3 indicate that racial
differences in quantitative measures of medical care utilization were relatively
small. Analyses of qualitative aspects of utilization, on the other hand, tell a
different story. For example, as Table 6-4 shows, elderly blacks saw physicians
in hospital outpatient departments at more than twice the rate of elderly whites,
and they saw physicians in emergency rooms nearly one and one-half times as
often. Overall, 25.9 percent of physician visits by black elders took place in
hospital outpatient departments or emergency rooms, compared with 13.4
percent of physician visits by white elders. Conversely, whites saw physicians
in physicians' offices, group practices, or clinics or in neighborhood or family
health centers at a higher rate than blacks.

Analyses of elders' usual source of medical care were consistent with these
findings. Thus, whereas elderly blacks were only slightly less likely than elderly
whites to have a usual source of care (blacks, 87.7%; whites, 91.0%; p < .05),
among individuals with a usual source, blacks were much more likely than
whites to report a hospital outpatient department, emergency room, or
neighborhood or

TABLE 6-4 Mean Physician Visits, by Site

Site Whites Blacks
Physician office, group practice, or clinic or neighborhood or family
health centera

5.65b 4.67b

Hospital outpatient department 0.63b 1.30b

Emergency room 0.26b 0.36b

Home 0.10 0.07

a The data did not allow us to distinguish physicians' offices or group practices from
neighborhood or family health centers.
b p < .01 for test of difference between whites and blacks.
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TABLE 6-5 Percentage Distribution of Usual Source of Care, by Typea

Typeb Whites Blacks
Physician office, group practice, or clinic 92.0 77.4
Neighborhood or family health center 1.7 6.1
Hospital outpatient department 3.8 11.9
Emergency room 0.4 1.8
Otherc 2.2 2.8

a Includes only individuals with a usual source of care.
b p < .01 for test of difference between whites and blacks.
c Includes company clinics, walk-in centers, patients' homes, and miscellaneous other sites.

family health center as their usual source as Table 6-5 shows. Whites were
more likely than blacks to report a physician's office, group practice, or clinic as
their usual source of care.

Not surprisingly, 94.6 percent of whites with a usual source of care had a
regular physician at their usual source, compared with 87.3 percent of blacks (p 
< .01). Whites also were more likely than blacks to report having a specialist
(vs. a general practitioner) as their regular physician (whites, 36.5%; blacks,
28.5%; p < .01). Without further information, however, it is difficult to say
whether greater use of specialists is associated with higher quality of care.

Multivariate Analyses

We used multivariate regression to assess the independent effect of race on
quantitative measures of medical care utilization. Our primary analyses, which
employed a demand-based perspective, adjusted for demographic and
socioeconomic characteristics, health status, and attitudes and beliefs regarding
medical care. Table 6-6 reports the results of logistic regression models for the
first part of two-part models for medical care expenditures, physician visits, and
hospital nights. When adjustment was made for other demand factors, elderly
blacks were less likely than elderly whites to spend on medical care (p < .10).
However, the racial difference in adjusted probabilities of spending on care
(whites, 94.3%; blacks, 91.7%) was smaller than the difference in unadjusted
probabilities (shown in Table 6-3). Race did not have a statistically significant
independent effect on the probability of having at least one physician visit or on
the probability of being hospitalized.

Other demographic and socioeconomic variables generally had expected
effects on the decision to spend on medical care and on the likelihood of having
at least one physician visit (Table 6-6). Thus, older age, female sex, higher
income,
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TABLE 6-6 Regression Results on Whether a Person Has Non-zero Expenditures (or
Physician Visits or Hospital Nights) During the Year: Part I of a Two-Part Model Using a
Demand-Based Perspectivea

Variableb Non-zero Medical
Care Expenditures

Non-zero
Physician Visits

Non-zero
Hospital Nights

Demographic and socioeconomic
characteristics
Black -0.419c

(1.73)
-0.178
(0.89)

-0.077
(0.42)

Age 70-74 0.246
(1.20)

0.146
(1.03)

-0.033
(0.27)

Age 75-79 0.511d

(2.12)
0.385d

(2.32)
0.237c

(1.85)
Age 80-84 0.327

(1.06)
0.362c

(1.68)
0.211
(1.40)

Age &ge; 85 0.955d

(2.13)
0.776e

(2.83)
0.194
(1.04)

Female 0.450e

(2.62)
0.302d

(2.54)
-0.481e

(4.60)
Employed 0.155

(0.64)
0.028
(0.18)

0.147
(0.91)

Some high school 0.160
(0.67)

-0.159
(0.89)

0.160
(1.14)

High school
graduate

0.327
(1.31)

0.099
(0.55)

0.296d

(2.08)
College graduate 1.081d

(2.43)
0.298
(1.18)

0.204
(1.00)

Near poor 0.162
(0.47)

0.623d

(2.37)
0.341c

(1.74)
Low income 0.338

(1.12)
0.573e

(2.63)
0.319c

(1.87)
Middle income 0.657d

(2.17)
0.716e

(3.33)
0.184
(1.09)

High income 0.999e

(2.89)
0.971e

(4.06)
0.250
(1.31)

Widowed > 1 year -0.772e

(3.38)
-0.388d

(2.47)
0.114
(0.83)

Divorced > 1 year -1.249e

(3.67)
-0.390
(1.42)

0.089
(0.42)

Separated > 1 year -0.774
(1.23)

-0.602
(1.30)

0.193
(0.49)

Widowed or
divorced < 1 year

-1.061d

(2.53)
-0.655d

(2.05)
-0.321
(1.05)

Never married -0.622c

(1.66)
-0.491d

(1.96)
0.353
(1.49)

Family sizef -2.275e

(4.92)
-1.617e

(4.72)
0.010
(0.03)

Medicare plus
Medicaid

0.379
(1.30)

0.536d

(2.26)
0.258
(1.59)

Medicare plus
private

0.723e

(3.65)
0.571e

(4.05)
0.214
(1.63)

Uninsured 0.444
(0.47)

-0.121
(0.23)

-0.106
(0.13)
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Variableb Non-zero Medical
Care Expenditures

Non-zero
Physician Visits

Non-zero
Hospital Nights

Small metropolitan area 0.277
(1.42)

-0.061
(0.46)

0.049
(0.45)

Nonmetropolitan area 0.240
(1.09)

-0.052
(0.34)

0.139
(1.12)

Health status
Good general health -0.310

(1.28)
0.144
(0.89)

-0.104
(0.49)

Fair general health -0.038
(0.12)

0.283
(1.31)

0.070
(0.30)

Poor general health 0.389
(0.54)

0.176
(0.48)

0.069
(0.26)

Functional limitationsg 1.142e

(3.32)
0.573d

(2.45)
0.721e

(3.51)
Chronic conditions 0.510e

6.73
0.395e

8.58
0.109e

3.69
Acute symptomsg 0.533

(1.25)
0.246
(0.90)

-0.289
(1.40)

Disability daysf 1.041e

(4.83)
0.910e

(8.45)
0.936e

(16.43)
Emotional instability -0.098d

(2.16)
-0.022
(0.70)

-0.016
(0.72)

Positive emotional
states

-0.037
(0.69)

-0.033
(0.86)

-0.057c

(1.93)
Social activities 0.051e

(2.74)
0.037e

(2.89)
-0.029e

(2.84)
Current smoker -0.470d

(2.35)
-0.284d

(1.99)
-0.170
(1.36)

Attitudes and beliefs
Efficacy of self-care -0.151e

(5.01)
-0.134e

(6.88)
-0.082e

(5.13)
Luck as a factor in
health

-0.041
(0.51)

-0.062
(1.23)

0.094d

(2.31)
Intercept 1.952d

(2.36)
0.809
(1.27)

-1.940d

(3.85)
Log likelihood -651.14 1,221.78 -1,692.30
N 4,288 4,288 4,288

a The equation for the first part of the model is estimated using logistic regression; t ratios are in
parentheses.
b The omitted category for age is 65 to 69; for educational level, no high school; for income
category, poor; for marital status, married; for insurance coverage, Medicare only; for location
of residence, large metropolitan area; and for general health, excellent.
c p < .10.
d p < .05.
e p < .01.
f In the regressions, the variable was replaced by its natural logarithm to reduce the effect of
skewness.
g In the regressions, the variable was replaced by the natural logarithm of 1 plus the variable to
reduce the effect of skewness.
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and having private supplementary insurance in addition to Medicare were
associated with a higher probability of having non-zero medical care
expenditures and physician visits, while a larger family and being widowed or
divorced were associated with a lower probability. By contrast, most
demographic and socioeconomic characteristics did not have a statistically
significant influence on the probability of being hospitalized.

The findings for measures of health status and attitudes shown in Table 6-6
are noteworthy. Worse physical health (i.e., more functional limitations, chronic
conditions, and disability days) was generally associated with a higher
probability of having non-zero medical care expenditures, physician visits, and
hospital nights, whereas worse mental and social health (i.e., emotional
instability and low involvement in social activities) were associated with a
lower probability of non-zero expenditures but a higher probability of being
hospitalized. Interestingly, the impact of individuals' self-rating of their current
health as excellent, good, fair, or poor did not achieve statistical significance in
any of the logistic regression models; this suggests that the influence of general
health status on the use of medical care was fully captured by the measures of
physical, mental, and social health. A stronger belief in the efficacy of self-care
for health problems was associated with a lower probability of non-zero
expenditures, physician visits, and hospital nights.

Table 6-7 reports the results of linear models for the second part of two-
part models for medical care expenditures, physician visits, and hospital nights.
In these equations, the sample is restricted to those who have non-zero
utilization and the dependent variable is the logarithm of the level of utilization.
Race did not have a statistically significant independent effect on the level of
medical care expenditures among users of medical care, the number of
physician visits among individuals who saw a physician, or the number of
hospital nights among elders who were hospitalized.

Among those who spent on medical care, higher educational attainment,
higher income, and having private supplementary insurance or Medicaid in
addition to Medicare were associated with higher medical care expenditures,
whereas female sex, a larger family, and living in a nonmetropolitan area were
associated with lower expenditures. The findings were similar for the number of
physician visits among elders who saw a physician, although nonmetropolitan
residence was not associated with fewer visits. Demographic and
socioeconomic characteristics had little impact on the number of hospital nights
among elders who were hospitalized, with the notable exception that living in a
small metropolitan area or a nonmetropolitan area was associated with fewer
nights.

Turning to the findings for health status and attitudes and beliefs, we note
that individuals' self-rating of their current health as poor was associated with
higher medical care expenditures and more physician visits, whereas worse
physical health was generally associated with higher expenditures, more
physician visits, and more hospital nights. Worse mental health, as manifested
by a higher
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degree of emotional instability, was associated with more hospital nights. A
stronger belief in the efficacy of self-care for health problems was associated
with lower medical care expenditures and fewer physician visits and hospital
nights.

We also conducted secondary analyses, employing a need-based
perspective, which adjusted only for age, sex, health status, and attitudes and
beliefs. Table 6-8 reports the estimated coefficients of the black race indicator
variable in these analyses and compares them with the estimated coefficients
from the demand-based analyses (shown in Tables 6-6 and 6-7).

Race had statistically significant and important independent effects on
medical care expenditures and physician visits in the need-based analyses. As
shown in Table 6-8, elderly whites were more likely than elderly blacks to
spend on medical care after adjustment for the other explanatory variables, and
the racial difference in adjusted probabilities of spending on care (whites,
94.9%; blacks, 85.0%) was larger than the difference in unadjusted probabilities
(shown in Table 6-3). Moreover, among individuals who spent on care, adjusted
medical care expenditures were 11.5 percent higher for whites than for blacks.
Similarly, white elders were more likely than black elders to see a physician,
and the racial difference in adjusted probabilities of having at least one
physician visit (whites, 88.2%; blacks, 77.8%) was nearly twice as large as the
difference in unadjusted probabilities (shown in Table 6-3). Among individuals
who saw a physician, whites made 4.4 percent more physician visits than
blacks. Race did not have a statistically significant impact on the utilization of
inpatient hospital care.

Finally, because the effect of race on the utilization of medical care may
differ among population subgroups, we repeated our demand-based and need-
based analyses after including interaction terms between race and sex, race and
income, and race and self-rated health in the regression models. The only
statistically significant interactions in these analyses were between race and self-
rated health in the equations for the number of hospital nights among elders
who were hospitalized. Specifically, hospitalized older blacks who reported
excellent health spent fewer nights in the hospital than their white counterparts,
whereas there were no differences in the level of hospital use between
hospitalized older blacks and whites who reported good, fair, or poor health.
Owing to small cell sizes, however, the lack of significant interactions should
be interpreted with caution.

DISCUSSION

This study indicates that racial differences in the quantity of medical care
received by elderly persons in the United States have largely disappeared. In
particular, bivariate analyses found that in 1987, white and black elders had
similar mean annual total medical care expenditures, physician visits, and
inpatient
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TABLE 6-7 Regression Results on Expenditures (or Physician Visits or Hospital Nights)
on Non-zero Use During the Year: Part II of a Two-Part Model Using a Demand-Based
Perspectivea

Variableb Level of Medical
Care Expenditures

Number of
Physician Visits

Number of
Hospital Nights

Demographic and socioeconomic characteristics
Black -0.032

(0.80)
0.001
(0.03)

0.068
(1.22)

Age 70-74 -0.016
(0.65)

0.004
(0.25)

0.077c

(1.78)
Age 75-79 0.031

(1.09)
0.021
(1.17)

0.036
(0.78)

Age 80-84 0.067c

(1.78)
0.001
(0.05)

0.124d

(2.36)
Age ≥ 85 -0.001

(0.01)
-0.047
(1.60)

0.113
(1.53)

Female -0.079e

(3.39)
-0.028c

(1.94)
-0.051
(1.44)

Employed -0.003
(0.08)

-0.007
(0.33)

-0.011
(0.18)

Some high school 0.052
(1.50)

0.008
(0.39)

0.063
(1.30)

High school
graduate

0.148e

(4.22)
0.044d

(2.08)
0.081c

(1.70)
College graduate 0.200e

(4.41)
0.055c

(1.77)
0.014
(0.21)

Near poor 0.124d

(2.41)
-0.013
(0.42)

0.073
(1.08)

Low income 0.118e

(2.87)
0.013
(0.51)

0.009
(0.15)

Middle income 0.118e

(2.84)
0.021
(0.84)

0.049
(0.75)

High income 0.180e

(4.15)
0.056d

(2.10)
0.035
(0.54)

Widowed > 1 year -0.0002
(0.01)

-0.017
(0.86)

0.058
(1.24)

Divorced > 1 year 0.084
(1.52)

0.024
(0.84)

0.069
(0.82)

Separated > 1 year -0.057
(0.54)

-0.135d

(2.02)
-0.068
(0.40)

Widowed or
divorced < 1 year

-0.017
(0.26)

-0.041
(0.98)

0.104
(1.02)

Never married -0.010
(0.16)

-0.001
(0.04)

0.121
(1.47)

Family sizef -0.189d

(2.48)
-0.111d

(2.43)
0.025
(0.23)

Medicare plus
Medicaid

0.171e

(4.23)
0.040c

(1.77)
-0.028
(0.49)

Medicare plus
private

0.077d

(2.38)
0.044d

(2.30)
0.052
(1.14)

Uninsured -0.240
(0.75)

-0.069
(0.62)

0.504e

(4.75)
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Variableb Level of Medical
Care Expenditures

Number of
Physician Visits

Number of
Hospital Nights

Small metropolitan area -0.041
(1.58)

-0.014
(0.89)

-0.089d

(2.12)
Nonmetropolitan area -0.094e

(3.22)
-0.016
(0.93)

-0.164e

(3.61)
Health status
Good general health 0.035

(0.90)
0.035
(1.42)

-0.074
(0.87)

Fair general health 0.086c

(1.86)
0.053c

(1.88)
-0.058
(0.61)

Poor general health 0.146d

(2.36)
0.094d

(2.52)
0.030
(0.27)

Functional limitationsg 0.260e

(5.54)
0.117e

(4.11)
0.145c

(1.82)
Chronic conditions 0.060e

(8.49)
0.038e

(8.43)
-0.014
(1.36)

Acute symptomsg -0.027
(0.56)

0.056c

(1.87)
-0.0001
(0.001)

Disability daysf 0.297e

(19.99)
0.129e

(14.43)
0.114e

(5.66)
Emotional instability 0.007

(1.29)
0.001
(0.42)

0.019d

(2.28)
Positive emotional states -0.005

(0.80)
-0.001
(0.34)

0.007
(0.57)

Social activities -0.002
(0.79)

0.003c

(1.83)
-0.002
(0.69)

Current smoker -0.090e

(3.00)
-0.056e

(2.90)
0.056
(1.09)

Attitudes and beliefs
Efficacy of self-care -0.024e

(6.80)
-0.014e

(6.32)
-0.018e

(2.89)
Luck as a factor in health 0.002

(0.23)
0.005
(0.75)

0.029c

(1.95)
Intercept 2.579e

(21.21)
0.438e

(5.95)
0.530d

(2.47)
R2 0.30 0.22 0.18
N 4,055 3,782 792

a The logarithmic equation for the second part of the model is estimated using ordinary least
squares regression; t ratios are in parentheses.
b The omitted category for age is 65 to 69; for educational level, no high school; for income
category, poor; for marital status, married; for insurance coverage, Medicare only; for location
of residence, large metropolitan area; and for general health, excellent.
c p < .10.
d p < .05.
e p < .01.
f In the regressions, the variable was replaced by its natural logarithm to reduce the effect of
skewness.
g In the regressions, the variable was replaced by the natural logarithm of 1 plus the variable to
reduce the effect of skewness.
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hospital nights, although whites were slightly more likely than blacks to
spend on medical care and to see a physician during the year. These data
generally agree with other recent studies of medical care utilization by the
elderly (Kleinman et al., 1981; Wolinsky et al., 1989; Wan, 1982; Long and
Settle, 1984; Furner, 1993).

Interpreting descriptive findings, however, requires careful consideration
of differences between older whites and blacks in demographic and
socioeconomic characteristics, health status, and attitudes and beliefs regarding
medical care. Consistent with prior research (Manton et al., 1987; Polednak,
1989), we found that elderly blacks fared worse than elderly whites on multiple
and varied indicators of health status, including individuals' self-rating of their
current health as well as measures of physical, mental, and social health. Worse
health would be expected to lead to higher use of medical care among blacks.
On the other hand, compared with black elders, white elders had more
education, higher incomes, and much higher rates of private insurance coverage
to supplement Medicare, all of which could result in higher utilization among
whites.

We assessed the independent effect of race on the utilization of medical
care using multivariate regression analysis. Our primary analyses employed a
demand-based perspective that adjusted for all available variables that may
influence the demand for care. The explanatory variables in these analyses thus
included a full complement of demographic and socioeconomic characteristics,
comprehensive measures of health status, and measures of attitudes and beliefs
about the efficacy of medical care. These analyses found that race generally did
not have statistically significant independent effects on medical care
expenditures, physician visits, or hospital nights. The only exception was that
black elders were slightly less likely than white elders to spend on medical care
after adjustment for other demand factors, but the racial disparity in the adjusted
probabilities of non-zero expenditures was very small.

The finding that race has little independent influence on the demand for
medical care among the elderly, however, does not necessarily imply that the
current allocation of medical care services between older whites and older
blacks is socially desirable. Researchers on the equity of access to and delivery
of medical care have long maintained that an equitable and desirable allocation
of medical care services occurs when these services are distributed among
individuals according to their ''need" for care, which is usually conceptualized
as health status (Aday and Andersen, 1981; Andersen and Newman, 1973;
Aday, 1975; Culyer et al., 1992; van Doorslaer and Wagstaff, 1992). Policy
makers in many other industrialized countries also accept this view (van
Doorslaer and Wagstaff, 1992). But allocation of services according to the
demand for care may fall short of this criterion. In particular, features of the
medical care delivery system may result in individuals of high socioeconomic
status receiving more services than their lower socioeconomic status
counterparts.

To address this issue, we performed additional multivariate analyses
employing
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TABLE 6-8 Medical Care Expenditures, Physician Visits, and Hospital Nights:
Coefficients of Black Race in Multivariate Regression Analyses Employing Need-Based
and Demand-Based Perspectivesa

Part of modelb

Utilization Measure and Perspective Part I Part II
Total medical care expenditures
Need-based perspective -1.227c

(5.59)
-0.109c

(3.09)
Demand-based perspectivee -0.419d

(1.73)
-0.032
(0.80)

Physician visits
Need-based perspective -0.704c

(3.87)
-0.044d

(1.93)
Demand-based perspectivee -0.178

(0.89)
0.001
(0.03)

Hospital nights
Need-based perspective -0.182

(1.07)
0.016
(0.31)

Demand-based perspectivee -0.077
(0.42)

0.068
(1.22)

a Parentheses contain t ratios.
b Part I of the model is an equation for whether an individual has non-zero expenditures (or
physician visits, or hospital nights) and is estimated with logistic regression. Part II of the
model is an equation for the logarithm of expenditures (or physician visits, or hospital nights)
and is estimated with an ordinary least squares regression. The demand-based findings of the
model are presented in detail in Tables 6-6 and 6-7.
c p < .010.
d p < .01.
e From Table 6-6 and 6-7.

a need-based perspective. The explanatory variables in these analyses
included only age, sex, and the measures of health status and attitudes and
beliefs; educational attainment, income, insurance coverage, and indicators of
family structure were excluded. Thus, the need-based analyses addressed the
question of whether older whites and blacks of similar health status have the
same medical care utilization irrespective of socioeconomic factors.

The results of the need-based analyses differed strikingly from the findings
of the demand-based analyses. Specifically, the need-based analyses revealed
that, with adjustment made for the other explanatory variables, elderly blacks
were considerably less likely than elderly whites to spend on medical care or to
see physicians. Moreover, among users of medical care, black elders had lower
adjusted medical care expenditures than white elders, and among individuals
who saw a physician, blacks had fewer physician visits than whites. These
findings indicate that elderly blacks, as compared with whites, received less
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medical care and saw physicians less often than would be expected given their
health status.

Why are white and black older persons in equal need of medical care
treated differently? Comparison of our demand-based and need-based analyses
suggests that a large portion of the racial discrepancy in the use of medical care
found in the need-based analyses is due to racial differences in socioeconomic
variables. Socioeconomic status may influence the allocation of medical care
among elderly Americans through several mechanisms.

Socioeconomic status is positively associated with elders' likelihood of
having private insurance to supplement Medicare (Rice and McCall, 1985;
Nelson et al., 1989). Private supplementary coverage may influence patient
behavior by reducing the out-of-pocket price of care and may influence
provider behavior through more generous reimbursement. Other financial and
nonfinancial barriers to care may also differ across socioeconomic groups. For
instance, individuals of low socioeconomic status are more likely than those of
high socioeconomic status to travel long distances to receive care, rely on
public transportation, and reside in areas where medical care providers—
especially private physicians—are scarce (LeGrand, 1982; Aday, 1975; Dutton,
1985; Ernst and Yett, 1985). High socioeconomic status may also be associated
with increased ability to navigate successfully within the complex health care
delivery system in the United States.

A potential objection to our analyses is that socioeconomic status, not race,
is the important factor and that, consequently, our need-based analyses are
misleading. However, there are at least three reasons why it is meaningful to
ask whether the allocation of medical care services between elderly blacks and
whites corresponds to observed racial differences in need. First, socioeconomic
status and race are inextricably linked in American society, and race directly
affects educational and economic opportunities through societal mechanisms
such as stratification, segregation, and discrimination (Wallace, 1990). Second,
it is likely that a portion of the racial disparity in medical care utilization
observed in the need-based analyses is due to race per se rather than to
socioeconomic status (Wallace, 1990). Physicians may tend to avoid areas with
large minority populations when establishing private practices (Ernst and Yett,
1985). Some observers believe that patient race may also have a direct influence
on clinical decision making by physicians (Eisenberg, 1979; Maynard et al.,
1986; Yergan et al., 1987; Escarce et al., 1993). Third, racial inequalities in the
use of medical care have long interested both researchers and policy makers.
Our comparison of demand-based and need-based analyses makes a novel
contribution to the literature on this topic.

Another potential objection to our analyses is that they overlook the full
richness and complexity of the relationships among race, socioeconomic status,
and health status. A comprehensive model of these relationships, for instance,
would explicitly acknowledge the impact of race on socioeconomic
opportunities as well as the effects of socioeconomic factors on health and vice
versa (Feinstein, 1993; Williams et al., 1994). Such a comprehensive model is
best formulated and
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empirically tested using a life-cycle perspective, however, and is beyond the
scope of our study and our cross-sectional data. Rather, our study focuses on the
more modest goal of assessing the influence of race on medical care utilization,
with health status and socioeconomic status being taken as given.

Our study also is limited by imperfect measurement of health status, since
it is unlikely that even our comprehensive approach captured all of the relevant
racial differences in health. But if omitted health status variables are correlated
with socioeconomic characteristics, then the difference between our demand-
based and need-based analyses may be partly explained by omitted variable bias.

To conclude, our study indicates that the evidence that the Medicare
program has substantially improved access to medical care for older blacks in
the United States is subject to strong qualification. Simple descriptive analyses
comparing whites and blacks and multivariate analyses employing a demand-
based perspective suggest that racial differences in elders' use of medical care
are small. On the other hand, multivariate analyses employing a need-based
perspective reveal that elderly blacks and whites in similar health do not receive
the same amount of medical care. In particular, blacks spend substantially less
on care than would be expected given their health status. Our findings are
consistent with those of van Doorslaer and Wagstaff (1992), who performed an
international comparison of equity in the delivery of medical care among
industrialized nations. Their study, which also conceptualized equity as equal
treatment for persons with equal medical need, found that the United States was
characterized by inequity, with elderly persons of higher socioeconomic status
being favored.

The findings of our study have two implications. First, the poorer health
status of elderly blacks, as compared with whites, may be partially related to
inadequate medical care. Older blacks do not receive the quantity of care that
would be expected based on their medical need. There are also qualitative
differences in care between black and whites. Although the contribution of
racial differences in medical care utilization to differences in health may be
small relative to the contribution of other influences, such as socioeconomic
factors, elimination of the disparity in the use of care would be a positive step.

Second, additional policies to efface the relationship between
socioeconomic status and the use of medical care in the United States may be
helpful. Potential policies include extension of insurance coverage to low-
income elderly individuals, incentives or programs to locate private physicians
in undeserved areas, and development of clinical practice guidelines to mitigate
the undue influence of patient race (or other demographic factors) on clinical
decision making by physicians. Two recent policies that may have salutary
effects on the use of care by older blacks with Medicare insurance are the
extension of public supplementary coverage to a higher proportion of the low-
income elderly, which is expected to decrease out-of-pocket payments for this
group, and the implementation of the resource-based Medicare fee schedule
(Health Care Financing Administration, 1991), which is likely to reduce the
difference in physician reimbursement between
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Medicare patients with private and with public supplementary coverage. We
must acknowledge, however, that health policy has only limited ability to
reverse the effects of societal mechanisms and structures that constrain black
Americans' economic opportunities and adversely affect their health.
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7

Are Genetic Factors Involved in Racial and
Ethnic Differences in Late-Life Health?

James V. Neel

INTRODUCTION

In the United States, when we think about racial or ethnic differences in
late-life health (and the possible genetic bases for these differences), our
thoughts tend to center on the comparison of blacks and whites, and because
there is so much more information on these two groups than any others, this
presentation concentrates on some possible differences between them. First, I
briefly discuss two well-understood disease entities of early onset that are
almost entirely restricted to blacks and use these diseases as a point of departure
for the possible health implications of racial and ethnic differences in allele
frequencies with respect to single-locus polymorphisms. (An allele is any one of
two or more different genes that may occupy the same position on a specific
chromosome.) I then turn to more complex situations and consider two diseases
that result from an interaction between a complex genetic substrate and an
equally complex environment. Both of these diseases are characterized by black-
white differences in morbidity and mortality. Finally, I briefly discuss the
prospects for improving our understanding of whether there really are any
genetic differences between blacks and whites with respect to susceptibility to
the major diseases of late (as contrasted to early) life.

At the outset, I would like to acknowledge the debt this paper owes the
comprehensive treatment entitled Genetic Variation and Disorders in Peoples
of African Origin by Bowman and Murray (1990). Documentation of statements
not otherwise referenced will as a rule be found there. However, I of course
assume full responsibility for my interpretive statements.
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TWO SIMPLE MONOGENIC DISORDERS DIFFERING IN
FREQUENCY IN BLACKS AND WHITES

The two very well-known diseases of blacks that are the point of departure
for this presentation are sickle cell anemia and the hemolytic anemia of
glucose-6-phosphate dehydrogenase (G-6-PD) deficiency. At first blush,
because these diseases typically have their onset in early life, they seem very
out of place in a discussion of racial and ethnic differences in late-life diseases.
However, they illustrate some of the genetic nuances that enter into a discussion
of late-life disease susceptibilities.

Sickle cell anemia is a severe, chronic anemia, usually terminating fatally
in early life, that results from homozygosity for a nucleotide substitution at the
17th position in the first intron of the gene coding for the beta chain of
hemoglobin, located on chromosome 11. In the United States, about 1.8 in
1,000 black liveborn children will develop the disease. Heterozygosity for the
allele, designated as βS, results in the sickle cell trait and is not associated with
anemia. Eight percent to nine percent of all American blacks are trait carriers.
In black Africans, the frequency of trait carriers varies: it is as high as 35
percent to 50 percent in several tribes of Uganda and Tanzania and is as low as
1 percent to 2 percent in several of the Liberian tribes, with corresponding
differences in the incidence of sickle cell anemia. Serjeant's monograph (1985;
see also Bowman and Murray, 1990; Honig and Adams, 1986; Livingstone,
1967, 1983) presents an excellent review of the disease and its precise
distribution.

As soon as the genetic basis for sickle cell anemia and the sickle cell trait
became apparent (Neel, 1947, 1949; Pauling et al., 1949), geneticists confronted
a great paradox. Most recessively inherited, serious, essentially lethal disorders—
and technically sickle cell anemia is recessively inherited—are quite rare, with
an incidence of on the order of 1 in 100,000. Examples are such diverse
diseases as Werdnig-Hoffman disease, mucopolysaccharidosis IV (Morquio's
syndrome), branched chain ketoaciduria (maple syrup urine disease), and
mucolipidosis II (I-cell disease), diseases so uncommon that only medical
specialists recognize them. Noting that the sickle cell gene originated in a
tropical ecosystem in which malaria, especially Plasmodium falciparum 
malaria, was a major cause of morbidity and mortality, Allison (1954)
suggested that the relatively high frequency of the sickle cell gene was due to
the fact that the sickling phenomenon conferred protection against the disease.
This followed an earlier suggestion by Haldane (1949) that another
hematological disorder, thalassemia major (a severe chronic anemia usually
fatal in childhood), known at that time to be relatively common in parts of Italy,
owed its incidence to the fact that people heterozygous for a thalassemia gene
(those with thalassemia minor) were resistant to malaria. There followed a
period of intense research activity concerning the validity of the hypothesis.
Three distinct lines of evidence now suggest it is correct (details in Bowman
and Murray, 1990; Livingstone, 1967, 1983):
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1.  There is a strong positive correlation between the frequency of the
hemoglobin S allele in a given geographic area and the present (or past)
prevalence of infection with falciparum malaria.

2.  The morbidity and mortality associated with infections with falciparum
malaria are less in persons with the sickle cell trait than in persons
without the trait.

3.  Although the findings are not without controversy, a number of studies
suggest that the red blood corpuscles of persons with the sickle cell trait
provide a suboptimal environment for the growth of the parasite P.
falciparum.

Conversely, on the basis of samples collected in Africa, our group was
unable to find evidence for the high mutation rate required if such a high rate
was the mechanism maintaining the frequency of the hemoglobin S allele
(Vanderpitte et al., 1955).

Thus, in a malarial environment, heterozygosity for the hemoglobin S
allele confers protection against P. falciparum, and means increased survival
and reproduction of these heterozygotes. This improved survival of the
heterozygote offsets the loss of hemoglobin S alleles when they are in the
homozygous state. It is a successful genetic adaptation, but it carries a rather
high price tag.

The G-6-PD deficiency trait came to medical attention in a somewhat
unusual fashion. Following World War II, there was a major effort to develop
better antimalarial drugs, especially those effective against P. falciparum 
malaria. Much of this investigation involved synthesizing and clinically testing
compounds of the 8-aminoquinoline family; the clinical investigations took
place largely at the University of Chicago under the direction of A. Alving and
associates. In field trials, it became apparent that two early antimalarial
compounds (pamaquine and primaquine) induced a transitory hemolytic anemia
in some blacks, but more rarely in whites. A long series of investigations
demonstrated that the anemia was the result of an inherited defect in the gene
encoding for the enzyme G-6-PD, located on the sex chromosome. With respect
to G-6-PD deficiency, hemizygous males (with one X chromosome) were either
positive or negative, but females could be positive/positive, positive/negative,
or negative/negative. In females, only the third genotype is affected, and since
this requires the presence of two defective alleles (rather than one, as in males),
G-6-PD deficiency is much less common in females than in males.

Extensive genetic studies that included biochemical characterization of the
deficient enzyme revealed that the molecular basis of the G-6-PD deficiency
was rather different from that of the sickling trait. Whereas a single very
specific mutation of the beta globin locus produces the sickling trait, with
respect to the G-6-PD protein, many different mutations affect the amount in
which the enzyme occurs and the efficiency of its action. G-6-PD deficiency is
now known to be the cause of the transient hemolytic anemia that some people
experience after eating the fava bean and is sometimes associated with a
congenital nonspherocytic
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hemolytic anemia. The deficiency may precipitate anemia in some individuals
with viral infections, such as viral hepatitis. In deficient individuals, in addition
to the 8-aminoquinolines, an impressive list of other drugs may cause a
hemolytic anemia.

By now, population surveys for the frequency of the G-6-PD deficiency
are almost as numerous as surveys for the frequency of the sickle cell trait.
More than 300 different G-6-PD variants have been identified, and at least 100
of these are relatively common in the males of the populations in which they
occur. The higher frequencies are encountered in peoples living in tropical or
near-tropical environments. Thus, in addition to African blacks (in whom the
frequency of deficient males may vary from zero to 32%, according to tribal
affiliation), the frequency of G-6-PD deficient males is as high as 36 percent in
some communities of Sephardic Jews, up to 48 percent in areas of Sardinia, 20
percent in some Iranian groups, 15 percent in the Khmer of Cambodia, and 13
percent in the Punjabis of India. The frequency in male African Americans is
some 14 percent.

The high frequency of G-6-PD deficient males in these various populations
raises the same questions as the high frequency of the hemoglobin S allele, and
a similar explanation, the relative resistance of allele carriers to malaria, has
been put forth. The evidence in favor of this explanation is similar to the types
of evidence adduced earlier to explain the frequency of the hemoglobin S allele,
although in general not as convincing. Again, a trait, G-6-PD deficiency, that
under certain conditions appears to be deleterious has been carried to a
relatively high frequency because it confers a benefit in a specific situation.

The frequency of the allele of the beta globin chain of hemoglobin
associated with the sickling phenomenon, and the deficiency alleles of the G-6-
PD locus, are examples of genetic polymorphisms. A genetic locus is said to be
polymorphic if one or more variant alleles are known for that locus and at least
one of the variant alleles has a frequency of 1 percent. This is an arbitrary
definition—there is no magic, logical dividing line at 1 percent—but the
definition is operationally useful. The genetic loci encoding for the ABO and
Rh blood groups are other well-known examples of polymorphic systems.
Genetic polymorphisms are in theory of three principal types. First, there are
transient polymorphisms that result when an established allele is in the process
of being replaced by an allele that confers a selective advantage. Second, there
are genetic polymorphisms that result when a new mutation of no particular
selective value by chance ''drifts" upward in its frequency, to the point where it
is polymorphic. Such polymorphisms are most often encountered in small,
isolated populations. Third, there are balanced polymorphisms, maintained by
the operation of opposing selective forces.

The sickling alleles and the G-6-PD deficiency alleles are representatives
of balanced polymorphisms. Homozygosity for the hemoglobin S allele is
usually inconsistent with reproduction because the homozygotes usually die in
childhood. Homozygosity for a G-6-PD deficiency allele (or hemizygosity in
the case of a male) by no means confers the handicap of sickle cell anemia but
must still
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be regarded as impairing the fitness of the homozygote. But in both cases, the
alleles have a positive side, conferring resistance to malaria, and the frequency
of the allel in a population is determined by a balance between positive and
negative selective forces.

What possible light do these two genetic systems throw on disease
susceptibilities in late life? Very simply, in an environment where P. falciparum 
malaria is epidemic—and malaria is making a comeback—people with the
sickle cell trait or with G-6-PD deficiency trait should at any age level enjoy
superior health through a "natural" resistance to the disease. On the other hand,
the drug sensitivities of the male with the G-6-PD deficiency persist throughout
life and may first become manifest with the increased medication of senior
citizens. But these two diseases illustrate an additional point: as the
environment alters, a genetic trait that once conferred a selective advantage may
lose its advantage.

For the record, I should make it clear that the possession of certain unusual
alleles in relatively high frequency is by no means unique to blacks. I think of
the Tay-Sachs alleles in Ashkenazic Jews, cystic fibrosis alleles in white
populations of North European extraction, and beta-thalassemia alleles in
whites of the eastern Mediterranean basin. The beta-thalassemia alleles in
heterozygotes probably confer protection against P. falciparum malaria, but the
reason for the relatively high frequency of the other two sets of alleles is
unknown.

DIFFERENCES IN ALLELE FREQUENCY FOR GENETIC
POLYMORPHISMS IN BLACKS AND WHITES

Not until genetics took on strong biochemical overtones, in the 1950s and
1960s, was it appreciated how common genetic polymorphisms were. The
technique of electrophoresis, combined with enzyme activity stains, revealed
that roughly half the proteins studied could have genetic polymorphisms. With
the advent of DNA genetics in the 1970s and 1980s, especially the use of so-
called restriction site enzymes to define restriction fragment length
polymorphisms (the now well-known RFLPs), it became apparent that
polymorphisms were very common at the DNA level; we have recently
estimated that humans are polymorphic at something like 3 × 106 nucleotide
sites (Bittles and Neel, 1994).

Geneticists have been overtaken by an avalanche of genetic variations, and
defining their functional significance is a core problem of contemporary
population genetics. How much of this variation is flotsam and jetsam, noise in
an imperfect genetic system (i.e., neutral polymorphisms), and how much is of
biological significance, representing balanced polymorphisms such as the sickle
cell and G-6-PD systems, or polymorphisms in which one allele is in the course
of being substituted for another through biological selection? On theoretical
grounds (Kimura, 1983) and from the results of studies on the outcome of
consanguineous marriages (Bittles and Neel, 1994; Neel, 1993), we can argue
that much of this variation has no effect on survival and reproduction, but the
examples
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of the sickle cell trait and G-6-PD deficiency—not to mention evolutionary theory
—force us to assume that some of the variation has functional significane that
we must strive to understand. Most of the readers of this paper will be surprised
to learn how poorly sorted out the polymorphisms are in this regard.

Perhaps the best current example of human polymorphic loci associated
with disease susceptibilities is the major histocompatibility complex, a set of
genetic loci that are responsible for the near immunological uniqueness of each
human being (except identical twins). The best known of the loci in this
complex code for the human leukocyte antigens are termed HLA loci; the four
best defined of the loci are designated HLA-A, HLA-B, HLA-C, and HLA-D,
with HLA-D a series of sub-loci. Each of these loci is highly polymorphic; at
last count, the number of established alleles at each locus varied from 18 to 60
for the A, B, and C loci and from 4 to 58 for the 6 D sub-loci, and the number is
still growing. The various possible combinations of these alleles in each
individual (plus other inherited antigenic differences not discussed in this paper)
create an almost astronomical number of immunological genotypes and
phenotypes (references in Ayala et al., 1994; see also Tsugi et al., 1992).

It is now well established that certain HLA alleles confer susceptibility to
specific diseases of middle or late life. Many of these diseases are autoimmune
disorders, so called because they appear to occur when a person's immune
system elaborates specific antibodies that react with that person's own tissues.
The precise basis for these disease associations remains under active debate: Is
it the specific HLA allele that confers the susceptibility or a gene closely linked
to the HLA allele? In fact, the associations undoubtedly result from a mixture of
both mechanisms. Be this as it may, some of the more striking disease
associations established in whites are shown in Table 7-1.

It is noteworthy that blacks are not represented in these studies. It is not
clear whether the diseases in question are much less common in blacks than in
whites or whether the necessary studies simply have not been carried out. Note
that there are significant and even striking differences between blacks and
whites in the frequency of some of the alleles of the HLA system, including
alleles A2, A3, and B27, which are associated with several diseases in whites,
as Table 7-2 shows (see also Tsugi et al., 1992). Most of these HLA-associated
diseases are rare, but collectively, they represent a considerable medical burden.

Of special interest in the present context is the recently demonstrated
protection against P. falciparum malaria in West Africans conferred by an HLA-
B-group haplotype, HLA-Bw53, and a D-group haplotype, DRB1*1302-
DQB1*0501 (Hill et al., 1991, 1992). These haplotypes, relatively common in
West Africa, are rare in other racial groups. The protection to the individual is
not as great as that conferred by heterozygosity for the sickle cell allele, but
since these alleles have a higher frequency in West Africa than the sickle cell
allele, the protection to the population as a whole appears to be somewhat
greater than that afforded by hemoglobin S heterozygosity. Here would seem to
be a clear example
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TABLE 7-2 A Comparison of Three Ethnic Groups with Respect to the Frequency of
Certain HLA Types

HLA-A Frequency HLA-B Frequency
Gene
Locus

European
Whites
(n = 228)

African
Blacks
(n =
102)

Japanese
(n =
195)

Gene
Locus

European
Whites
(n = 228)

African
Blacks
(n =
102)

Japanese
(n =
195)

A1 0.16 0.04 0.01 B5 0.06 0.03 0.21
A2 0.27 0.09 0.25 B7 0.10 0.07 0.07
A3 0.13 0.06 0.007 B8 0.09 0.07 0.002
A23 0.02 0.11 — B12 0.17 0.13 0.07
A24 0.09 0.02 0.37 B13 0.03 0.02 0.008
A25 0.02 0.04 — B14 0.02 0.04 0.005
A26 0.04 0.05 0.13 B18 0.06 0.02 —
A11 0.05 — 0.07 B27 0.05 — 0.003
A28 0.04 0.09 — B15 0.05 0.03 0.09
Aw29 0.06 0.06 0.002 Bw38 0.02 — 0.02
Aw30 0.04 0.22 0.005 Bw39 0.04 0.02 0.05
Aw31 0.02 0.04 0.87 B17 0.06 0.16 0.006
Aw32 0.03 0.02 0.005 Bw21 0.02 0.02 0.02
Aw33 0.007 0.01 0.02 Bw22 0.04 — 0.07
Aw43 — 0.04 — Bw35 0.10 0.07 0.09
Blank 0.02 0.11 0.04 B37 0.01 — 0.008

B40 0.08 0.02 0.22
Bw41 — 0.02 —
Bw42 — 0.12 —
Blank 0.04 0.18 0.08

HLA-C Frequency HLA-DR Frequency
Gene
Locus

European
Whites
(n = 321)

African
Blacks
(n =
101)

Japanese
(n =
203)

Gene
Locus

European
Whites
(n = 334)

African
Blacks
(n =
77)

Japanese
(n =
164)

Cw1 0.05 — 0.11 DRw1 0.06 — 0.05
Cw2 0.05 0.11 0.01 DRw2 0.11 0.09 0.17
Cw3 0.09 0.06 0.16 DRw3 0.09 0.12 —
Cw4 0.13 0.14 0.04 DRw4 0.08 0.04 0.14
Cw5 0.08 0.01 0.01 DRw5 0.15 0.07 0.05
Cw6 0.13 0.18 0.02 DRw6 0.09 0.10 0.07
Blank 0.47 0.50 0.53 DRw7 0.16 0.07 —

W1A8 0.06 0.07 0.07
Blank 0.21 0.45 0.45

SOURCE: Bowman and Murray, 1990: Table 5.3. Original data from Conference Workshop on
Histocompatibility Testing (1978: Table 6.1-6.4). Reprinted by permission of Munksgaard
International Publishers.

of an ethnic difference in susceptibility to a disease as great as the sickle
cell example. Other possible genetic protective mechanisms against malaria in
blacks have been recently reviewed by Miller (1994, 1995). It is clear that in
meeting the serious challenge to survival that malaria poses, the process of
natural selection has drawn on multiple, diverse genetic mechanisms to blunt
the effects of the disease.

A possible polymorphism-disease association of whites that is currently
receiving a great deal of attention is the highly significant correlation between
Alzheimer's disease and possession of the ε 4 allele of the apolipoprotein E
(Apo E) system (Chartier-Harlin et al., 1994; Corder et al., 1993; Noguchi et al.,
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1993; Payami et al., 1993; Poirier et al., 1993; Saunders et al., 1993; Strittmatter
et al., 1993). Eight abstracts from the fall 1994 meeting of the American Society
of Human Genetics confirmed this association (Crawford et al., 1994; Houlden
and Rossor, 1994; Jarvik et al., 1994; Kamboh et al., 1994; Martinez et al.,
1994; Okuizumi et al., 1994; Poduslo and Schwankhaus, 1994; Sahota et al.,
1994). For whites, this is now one of the most firmly established marker-disease
associations in genetic medicine. Linkage studies have already suggested that
there are at least three genetic loci where the presence of an abnormal allele
may result in a condition that meets the criteria of Alzheimer's disease (e.g.,
Corder et al., 1993; Goldin and Gershon, 1993; Pericak-Vance et al., 1993);
heterogeneity is also suggested by segregation analysis (Rao et al., 1994). It will
be very important to determine whether the three types of Alzheimer's disease
that these loci define all exhibit the Apo E ε 4 association. If the association is
with only one of these three loci, then the high statistical correlation that has
been observed would require a very strong association with that one locus.

The ε 4 allele occurs about twice as frequently in U.S. blacks (0.26) as in
U.S. whites (0.13) (summary in Gerdes et al., 1992). The data on black-white
differences in the frequency of Alzheimer's disease are scanty but favor a lower
incidence of Alzheimer's in blacks (de al Monte et al., 1989; Molgaard et al.,
1990; Schoenberg et al., 1985). The limited data on an Apo E ε 4 allele
association with Alzheimer's in blacks are contradictory; Mayeux et al. (1993)
find no relationship but Sahota et al. (1994) find a strong association. Further
studies on this association will be as important as further studies on the
associations of HLA alleles with disease in blacks, since cross-racial studies of
both of these disease associations will reveal much about the specificity of the
association.

Most of the human genetic polymorphisms have been discovered in white
populations, and studies of the comparative frequency of the variant alleles in
whites and blacks are often limited. However, in a majority of instances where
proper population surveys have been done, there are statistically significant
differences between the allele frequencies of the polymorphisms in the two
racial groups. In some instances, these differences are very striking. For
instance, the frequency of the Ro (cDe) allele of the Rh system, associated with
Rh hemolytic disease, is relatively very high in black Africans and African
Americans (0.50 to
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0.90), whereas in most white populations, the frequency is in the neighborhood
of 0.03. With respect to the Duffy blood group systems, the Fya allele has a
frequency of 0.421 in whites and 0.053 in blacks, whereas the Fy allele, whose
presence has been associated with a resistance to P. vivax malaria (Miller et al.,
1975, 1976), has a frequency of 0.825 in West Africans but only 0.030 in
whites. There are numerous other differences in allele frequencies where no
health effect has yet related to the allele. Finally, there are a few further
polymorphisms that, like the sickle cell polymorphism, have thus far been
encountered only in blacks or whites (the rare exceptions are explicable by
racial admixture). An example of a polymorphism unique to blacks is the
PGM2

2 allele of the phosphoglucomutase-2 enzyme system, which in blacks has
a frequency of 3 percent to 4 percent but is absent in whites.

It is axiomatic that if an allele-disease association is established for one
racial or ethnic group, it cannot be automatically assumed to prevail in a
different group. Even for the strongest allele-disease associations, only a
minority of the carriers of the allele develop the disease. Realization of the
potential disease relationship undoubtedly depends on both modifying genetic
factors and environmental variables. Thus, although the difference between
blacks and whites in the frequency of the HLA alleles, or the alleles of the Apo
E system, raises the possibility of racial and ethnic differences in the frequency
of the diseases associated with these alleles, it remains for detailed studies to
determine whether that possibility is realized. Indeed, the possible role of racial
and ethnic differences in late-life diseases related to differences in allele
frequencies with respect to known polymorphism is still poorly understood.

SOME GENETICALLY COMPLEX, ENVIRONMENTALLY
INFLUENCED DISORDERS DIFFERING IN FREQUENCY IN

BLACKS AND WHITES

This section considers the possible role of genetic factors in two diseases
that differ in frequency in blacks and whites, namely, diabetes mellitus of the
non-insulin-dependent type and essential hypertension, that is, hypertension that
is not a consequence of renal or other disease. These two diseases have been
arbitrarily selected from among the many diseases of late-life onset, but they
raise questions about genetic differences in blacks and whites in susceptibility
to these diseases that also arise for many other disorders of late-life onset.

Two facts about these diseases are very important to anyone considering
their genetic basis. First, unlike the traits considered thus far, both the ability to
metabolize glucose and the level of the systolic and diastolic blood pressure are
continuously distributed variables. Under these conditions, the definition of
disease is arbitrary. By convention, the physician makes the diagnosis of
essential hypertension when the resting systolic blood pressure exceeds 160 mm
Hg and the diastolic, 95 mm Hg (some would make the diagnosis at a pressure of
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140/90). The justification is the belief that when these or higher levels are
sustained over a prolonged period of time, there are departures from health,
however that be defined. Likewise, the definition of diabetes mellitus is reached
when the fasting plasma glucose exceeds 140 mg/dl or when the plasma glucose
exceeds 200 mg/dl 2 hours after the ingestion of a standard (75 grams) load of
glucose. Again, this is based on the belief that at this level of impairment of
glucose metabolism, there are departures from health. It is customary to
distinguish between two principal types of diabetes: (1) diabetes of relatively
early life and sudden onset, in the medical management of which insulin is
necessary from the outset, and (2) diabetes of relatively late life and gradual
onset, in the medical management of which insulin is not necessary until late in
the disease if at all. The former is termed insulin-dependent diabetes mellitus,
the latter non-insulin-dependent diabetes mellitus. In this brief presentation, we
consider only the second type of diabetes.

That there are differences between blacks and whites in the frequency and
severity of these two diseases is well established (Anderson and McManus,
1996; see also Roseman, 1985). However, there are some tricky aspects to these
racial comparisons. The National Health and Nutrition Examination Survey
(NHANES) of 1979-1982 revealed that for all ages, the rate of diagnosed
diabetes per 1,000 people was 32 for blacks and 24 for whites. The vast
majority of these diagnoses were of non-insulin-dependent diabetes mellitus
(insulin-dependent diabetes mellitus seems less common in blacks). However, I
remind you that the inability to metabolize glucose is a continuously distributed
trait. The NHANES during 1979-1981 administered oral glucose tolerance tests
to a large sample of blacks and whites in whom diabetes had not been
diagnosed. For all ages (20 to 74 years) and both sexes, the prevalence of
undiagnosed diabetes mellitus was 80/1,000 in whites and 123/1,000 in blacks,
but the prevalence of impaired glucose tolerance (which may be regarded as a
way station to non-insulin-dependent diabetes mellitus) was 95/1,000 in whites
and 34/1,000 in blacks. For all three categories combined—the diagnosed, those
with undiagnosed diabetes, and those with impaired glucose tolerance—the
prevalence was 189/1,000 in blacks and 199/1,000 in whites. One could argue
from this finding that the magnitude of the predisposed group was about the
same in blacks and in whites but that a larger fraction of blacks have realized
that predisposition, as the disease is now defined.

The second salient point about these two diseases is that they are of very
gradual onset. In the children of parents with non-insulin-dependent diabetes
mellitus, there are statistically significant departures from normal glucose
metabolism in the third decade, even though the degree of impairment that
justifies the (arbitrary) diagnosis of non-insulin-dependent diabetes mellitus is
not usually reached until the fifth or sixth decade (cf. Neel et al., 1965).
Likewise, in retrospect, individuals with borderline hypertension (average age
31.4 years) exhibited, in comparison with control subjects, small but significant
elevations during childhood and immediately after puberty (Julius et al., 1990).
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The argument over the degree to which these ethnic differences in non-
insulin-dependent diabetes are environmentally triggered versus the degree to
which they are based on specific genes that differ in frequency in the two ethnic
groups—like the polymorphisms previously discussed—goes back to the
recognition of the racial and ethnic differences. Since there is no agreement as
to the basic defect or defects in either of the two diseases, the argument has
been relatively uninhibited by troublesome facts. One salient point is clear: both
of these diseases are diseases of modern civilization, however civilization be
defined. Hypertension is very uncommon in tribal populations adhering to
traditional lifestyles (reviewed in Page, 1978). For instance, we encountered no
hypertensives in quite unacculturated Xavante and Yanomama Amerindians
(Neel et al., 1964; Oliver et al., 1975). Numerous studies on native Africans
document the increase in blood pressure that occurs with the transition from a
relatively unacculturated rural setting to urban life, with hypertension then
apparently as prevalent as in U.S. blacks (reviewed in Kaufman and Barkey,
1993; see especially Scotch, 1963). The ''triggers" that have been invoked to
explain this increase range from a greater salt intake to a complex of
socioeconomic factors that create stress. Since tribal life is by no means without
its stresses, one must be careful not to use the term stress loosely. Non-insulin-
dependent diabetes mellitus is likewise less prevalent in rural African blacks
than in urban African blacks, but in both groups it is well below the prevalence
in U.S. blacks (reviewed in Roseman, 1985).

With reference to the genetics of hypertension, numerous studies have
established its familial nature (reviewed in Burke and Motulsky, 1990; Ward,
1990). Although most of these studies involve whites, the disease is no less
familial in blacks (Rotini et al., 1994). However, the correlation between adult
siblings usually varies from 0.2 to 0.3 for both systolic and diastolic pressures,
and for parents and offspring, the variation is the same or somewhat lower
(reviewed in Burke and Motulsky, 1990). For monozygous twins, the
correlations were 0.55 for systolic pressure and 0.58 for diastolic, whereas for
dizygous twins, the corresponding figures were 0.25 and 0.27. These are, of
course, significant but well below those expected of a continuously distributed
trait that is completely determined genetically. Thus, while these data certainly
establish the familial nature of hypertension, I have to remind you of the old
truism that all that is familial is not genetic, a stricture especially appropriate for
a disease such as hypertension (cf. especially Cooper and Rotini, 1994).

With reference to the genetics of non-insulin-dependent diabetes mellitus,
the disease has long been recognized as strongly familial, and various modes of
inheritance have been suggested. Many of the problems recognized 30 years
ago in attempts to elucidate its genetic basis (reviewed in Neel, 1962; Neel et
al., 1965) persist today (Leslie, 1993). In one representative study, the risks for
siblings and children of a person with the disease were placed at 38 percent and
33 percent, respectively (Köbberling and Tillil, 1982), and these are minimal
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estimates because additional cases will develop subsequent to the study.
Concordance in monozygotic twins, given the detection of the disease in a
parent or sibling, is greater than 90 percent (Barnett et al., 1981). Although in
several studies only about 10 percent to 30 percent of the children of two
diabetic parents were similarly affected (Ganda and Soeldner, 1977; Tattersall
and Fajans, 1975), correction for the age of onset brought the anticipated
proportion of those affected to 90 percent to 100 percent. Again, one must
remember that all that is familial does not necessarily have a genetic basis in the
sense of segregating, identifiable alleles.

Although essential hypertension and non-insulin-dependent diabetes
mellitus are diseases of later life, they may develop during reproductive life and
impose a reproductive handicap in their various manifestations. The genes for
susceptibility appear to be relatively common and widespread. This pattern
raises the same question as was raised by the frequency of the sickle cell trait.
Some years ago, I raised the possibility that what we now regard as genes for
susceptibility to diabetes mellitus served a useful function prior to civilization
but did not become fixed because they were balanced by opposing selective
forces. I referred to the diabetic predisposition as a "thrifty genotype," which
contributed to our metabolic efficiency in lean times (Neel, 1962, 1976, 1982).
Others have pursued a similar hypothesis regarding the predisposition to
hypertension (Julius and Jamerson, 1994). As we come to better understand the
molecular genetics for these predispositions, it will be of interest to see how this
hypothesis plays out.

Investigators accept that diseases as varied in age of onset and course as
non-insulin-dependent diabetes mellitus and essential hypertension are
genetically heterogeneous. A number of rare subtypes of each, often associated
with syndromes, are known, and these are excluded from this general
discussion. But the remaining cases are almost surely genetically
heterogeneous, and efforts to tease out subtypes continue. The most notable
success in recognizing a subtype of non-insulin-dependent diabetes mellitus
involves the relatively uncommon maturity onset diabetes of youth, in which
impairment of sugar metabolism has an early onset, progresses slowly, and
appears to be inherited as a simple dominant trait (Tattersall, 1974). In the 20
years since its recognition, the maturity onset diabetes of youth has been
divided into three subtypes, one tightly linked to the genetic markers ADA and
D20S16 on chromosome 20q, one due to abnormalities in the glucokinase gene
on chromosome 7p, and one with neither of these genetic linkages (reviewed in
Fajans et al., 1994). Likewise, there are rare, simply inherited types of
hypertension (reviewed in Williams et al., 1994). For example, a rare type of
hypertension identified some 20 years ago (New and Peterson, 1967; Sutherland
et al., 1966) has been shown to be due to a chimeric 11 beta-hydroxylase/
aldosterone synthetase gene located on chromosome 8q (Lifton et al., 1992).
Further rare genetic subtypes of both diseases will undoubtedly be defined, but
the body of both diseases will remain complexly multifactorial.
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Both non-insulin-dependent diabetes mellitus and essential hypertension
are often encountered in obese individuals. Since obesity is also accompanied
by a decreased life expectancy, it may be defined as a disease, and it too is a
disease rare in tribal peoples. As in the case of non-insulin-dependent diabetes
mellitus and essential hypertension, the race to identify "obesity susceptibility"
genes is on. Because all three of these diseases are relatively common, they
might be expected occasionally to occur together by chance. In fact, the
frequency of the congruence of truncal/abdominal (android) obesity with non-
insulin-dependent diabetes mellitus and hypertension in the same person far
exceeds the expectation based on chance (cf. Carmelli et al., 1994; Rice et al.,
1994; Sims and Berchtold, 1982). It is increasingly necessary to see these three
conditions as a disease complex (e.g., Björntorp, 1992; Landsberg, 1986;
Reaven, 1988; Rice et al., 1994) that has emerged with the profound changes in
lifestyle that accompany modern civilization, and the genetic studies of the
future must deal with this complex, which amounts to the thrifty genotype
updated.

As we all know, the disease manifestations of non-insulin-dependent
diabetes mellitus and essential hypertension are numerous and varied. These
manifestations appear to differ in blacks and whites. For instance, it appears that
blacks with non-insulin-dependent diabetes mellitus may have a relatively
higher frequency of microvascular disease, retinopathy, renal disease, and
peripheral vascular disease than whites (Cowie et al., 1989; Harris et al., 1994;
Roseman, 1985). Adjusting these findings for the differences in the duration
and severity of the disease in the two groups is difficult; it is not clear whether
these differences result from specific organ susceptibilities in blacks or an
earlier onset of the disease. Likewise, for hypertension, blacks have a lower risk
for coronary artery disease but a higher risk for stroke and renal failures (cf.
Burke and Motulsky, 1990). The data on ethnic differences in end-stage renal
disease from the U.S. Renal Data System are especially striking, the incidence
of blacks with end-stage renal disease averaging three to four times higher than
for whites, at all age groups (Lopes et al., 1993, 1994). While the Renal Data
System does not include all persons with end-stage renal disease in the United
States, underreporting is more probable for blacks than for whites. Again, the
question arises as to whether this reflects a greater duration of the disease in
blacks.

PROSPECTS FOR A BETTER UNDERSTANDING OF THE
BASIS FOR DIFFERENCES IN LATE-LIFE DISEASES

What should by now be clear is that except for a relatively few simply
inherited diseases or disease-associated traits, knowledge about the possible
genetic basis for the different patterns of adult onset and late-life diseases in
blacks and whites is still meager.

I close with a brief comment on the prospects for improving this situation.
First, however, a comment on maintaining perspective is in order. Some years
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ago (Neel, 1981), I pointed out that on the basis of 11 proteins that had been
sequenced in humans (presumably from whites) and the chimpanzee, the
deduced number of nucleotide substitutions distinguishing the two species was
only 6 in the 4,326 nucleotides of the exons coding for these proteins in the two
species. There is a 99.85 percent similarity. Now, with the use of genetic-
distance techniques, the genetic distance between the major human racial and
ethnic groups, based on the "standard" allele for the genes used in the study, can
be shown to be only 1/25 to 1/60 of that between the human and the
chimpanzee (King and Wilson, 1975). Blacks and whites then are genetically
very similar indeed, leading to the expectation of resemblance, not differences,
in the great majority of their genetic responses in disease-producing situations.

Most of the major diseases differing in frequency between whites and
blacks appear to be diseases of complex etiology, with a multifactorial genetic
basis and a strong environmental component in the determination of how this
inherited susceptibility is expressed. It is quite likely that there are various allele
combinations that create the susceptibility and various environments that
facilitate the expression of this genetic susceptibility. The varying patterns of
interaction between the gene products and the milieu in which these products
function create a complex epigenetic nexus that is difficult to penetrate,
especially since the interactions between the components of the epigenetic
nexus may be nonlinear. (I use the term epigenetic as synonymous with the
complex of interactions that may intervene between gene products and their
ultimate phenotypic expression.) My personal bias is that at present this
epigenetic nexus differs so much between blacks and whites that it is difficult if
not impossible to reach any but the simplest inferences concerning racial
differences in susceptibility to complex diseases. I find myself in full accord
with the pungent documentation of this viewpoint developed by Cooper and
Rotini (1994), with particular reference to hypertension.

Although the application of the techniques of molecular biology to genetic
studies of non-insulin-dependent diabetes mellitus and essential hypertension
will undoubtedly result in significant insights into the genetic component of
these two diseases over the next several decades, I suspect that really definitive
insights into the differences between blacks and whites that I have discussed
must await progress in equalizing the epigenetic factors at work on white and
black genotypes, or research designs that take advantage of unusual social
circumstances. The usual research designs for epidemiological studies of traits
with a strong environmental overlay—paired control subjects matched as
closely as possible socioeconomically to the case subjects—do not work well in
genetic studies of complex diseases because whereas it is difficult enough to
match individuals, it is much more difficult to match families. Yes, there are
genetic differences between blacks and whites; yes, there are clear differences
in the frequency of some of the severe genetic diseases of childhood. But with
reference to the diseases that are the purview of this volume, we still know very
little about innate genetic
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differences in susceptibility, and the prospects for definitive studies are dim
until ways are found to deal more adequately with the epigenetic factors
influencing interracial and interethnic studies.
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8

Differences in Rates of Dementia Between
Ethno-Racial Groups

Barry Guland, David Wilder, Rafael Lantigua, Richard Mayeux, Yaakov Stern,
Jiming Chen, Peter Cross, Eloise Killeffer

EPIDEMIOLOGICAL BACKGROUND

Dementia Rates and Subtypes

Dementia is the most common major mental disorder of very old age. This
condition is characterized by a global and progressive decline in cognitive
functions such as memory for recent events, learning, orientation, calculation,
verbal ability, spatial manipulations, reasoning, planning, and competence in
other complex tasks. Most noticeably, there is advancing impairment in the
performance of the tasks of everyday living including managing personal
business, shopping, cooking, dressing, feeding, and toileting. Extreme
dependency on family and other care givers eventually supervenes, insight is
lost, wandering and other disturbing behaviors emerge, frailty increases, and
life is shortened.

The most common form of dementia is Alzheimer's disease, a slowly
developing degenerative process of uncertain cause, affecting neural pathways,
especially those serving memory functions, over large areas of the brain.
Multiinfarct dementia arises from interruption of the blood supply to numerous
small areas of the brain, with a cumulative effect over long periods of time.
Neither condition can be reliably prevented or halted by treatment, though
experimental long- and short-term interventions are being actively studied
(Berg et al. 1992). Taken together, these two subtypes account for the great
majority of dementias found in elderly populations.

Dementia is among the leading causes of disability and death in old age.
Costs of care in the formal long-term care sector, including personal assistance
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and residential services, are high for the individual and for Medicaid or other
third-party payers; often dementia places a financial as well as an emotional
burden on informal care givers (Brodaty and Hadzi, 1990; O'Connor et al.,
1991a, 1991b). These are serious consequences of dementia for the victims,
their families, and other care givers, and they raise concerns that can be
informed by data on the frequency and distribution of rates of dementia, its
precedents, and its outcomes.

For persons 65 years or older, community studies report prevalence rates
of dementia generally around 4 percent to 6 percent, but as high as 10 percent;
an additional 2 percent to 3 percent are found in surveys of nursing homes
(Gurland and Cross, 1982; Gurland, 1996a, 1996b; Bland et al., 1988; Folstein
et al., 1991; Livingston et al., 1990). The proportions of people with dementias
who live in community dwellings rather than nursing homes will be influenced
by the availability and affordability of nursing home residence and the
willingness of care givers to continue supporting the person with dementia at
home. In most nursing homes and in many home care programs, longer term
clients are predominantly people with dementias.

Prevalence rates of dementia are low in the age group 65 to 74 but increase
rapidly with age, roughly doubling with each decade and culminating in rates
reported to be as high as 40 percent or more for those surviving beyond age 85.
Incidence rates are below 1 percent for the young old (65 to 74 years) but rise to
4 percent or more for the very old, 85 years and older. Dementia can last 10 or
more years, and duration averages around 5 to 7 years depending on the age of
occurrence.

Subtypes of dementia in Western nations are mainly Alzheimer's disease
(about 75%), with a modest proportion (about 15%) being purely multi-infarct
dementia. Around 15 percent of people with dementia have both Alzheimer's
and multi-infarct features. Some studies have found these proportions to be 50
percent, 40 percent and 10 percent, respectively (Folstein et al., 1991). A
residual group of around 10 percent includes people with secondary dementias
(e.g., stroke dementia, Parkinsonism, or Huntington's chorea) and potentially
treatable causes such as increased intracranial pressure; metabolic, toxic, or
anoxic conditions; and depression. Alcohol and drug dependence as possible
causes of dementia are uncommon (1% to 2%) in most reports on community
elders (Bland et al., 1988; Kramer et al., 1985; Weissman et al., 1985). Females
are reported by some studies to have higher rates. Risk factors for Alzheimer's
disease itself have been attributed to head injury, stroke, coronary artery
disease, depression, age of mother at birth, Down's syndrome, family history,
and (very recently) abnormalities of the apolipoprotein E genotype series.

In addition to the small proportion of people who present convincing signs
of dementia but are found to have an initially reversible condition, there are
people with such treatable conditions as major depressive disorder or delirium
due to drug or other toxicity whose dementias are simply mislabeled as primary
dementia
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because the symptoms are not correctly evaluated. However, for the vast
majority of properly diagnosed dementias, treatments to reverse the disease
process are still experimental; there is no proven method of halting the progress
of the condition. Nevertheless, health and social care management can provide
invaluable relief to the patient through symptomatic approaches and attention to
control of complications. It can also assist the care givers in maintaining the
sufferer at home through psychological support and personal care services and,
where necessary, can ease admission to a dignified, engaging, and nurturing
sheltered environment.

Estimating Rates of Dementia

Almost all studies of prevalence and incidence of dementia rely upon two
stages of assessment. The first stage is directed at maximizing the chances of
finding cases in the population by use of screening techniques. Because these
screens are brief and are reliable in the hands of interviewers from a wide
variety of professional and nonprofessional backgrounds, it is feasible to
administer them in the private homes of large numbers of the population under
study. Simple threshold scores separate likely from unlikely cases of dementia,
with a sensitivity and specificity that can be adjusted by raising or lowering the
threshold score to suit the needs of the study.

In the second stage, concerned mainly with ascertaining the diagnosis, the
study design may allow for an attempt to fully evaluate all likely cases or a
representative selection of them. Typically this evaluation is carried out in a
clinic equipped for conduct of an inquiry into presenting symptoms and signs, a
history of the onset and course of the illness, a battery of psychological tests,
general and neurological physical examination, and general and specific special
investigations including brain imaging. Clinical judgment and/or algorithms are
then applied to the accumulated information to make a diagnosis of dementia
with reference to operational diagnostic criteria. A sample of unlikely cases,
referred blind to the clinic personnel, is usually also fully evaluated in order to
check on the efficiency of the screening procedure.

In some studies by design, and in some others by default, a greater or
lesser proportion of likely cases may not be fully evaluated. In those
circumstances, the rates of dementia may be projected from the findings on the
cases fully evaluated. The projections take into account the fraction of subjects
above and below the threshold of the screen who are expected to have dementia
on the basis of the findings for the subjects who were fully evaluated.

Uncertainties enter into the case-finding and case ascertainment stages for
the well-known reasons that confront surveys: nonresponding subjects, attrition
between stages of evaluation, and unreliability of measures. Of particular
importance for ethno-racial comparisons of rates and associations of dementia
are the confounding effects of socioeconomic status on the validity of the two
classificatory stages.
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Ethno-Racial Differences in Rates of Dementia

Rates for indicators of dementia (cognitive impairment scores or
diagnosis) have been reported to vary between ethno-racial groups. Among
community residents aged 65 years and older, African Americans have been
found to have a higher prevalence of a diagnosis of dementia, especially
vascular dementias, than non-Hispanic whites (Heyman et al., 1991).
Researchers have found concordant results using cognitive scores as an
indicator of dementia, validated by diagnosis of a subsample (Folstein et al.,
1991). The converse has been reported by researchers (de la Monte et al., 1989)
drawing upon autopsy results; their rates were higher among non-Hispanic
whites than among African Americans; non-Hispanic whites had more dementia
associated with Parkinson's disease, and African Americans had more dementia
associated with multi-infarct disease and alcoholism. Several other studies have
reported higher rates of cognitive impairment and dementia among African
Americans and Hispanics than among non-Hispanic whites (Escobar et al.,
1986; Murden et al., 1991; Weissman et al., 1985).

Putative effects of Education

Elders who have had low education are consistently reported as having
unusually high rates of dementia (Gurland, 1981; Li et al., 1991; Folstein et al.,
1991; Stern et al., 1994; Gurland et al., 1995b). Groups with lower education
have been found to have a relatively greater proportion of multi-infarct
dementia (Folstein et al., 1991) or increased rates of alcoholic dementia and
unspecified types of dementia (Fratiglioni et al., 1991). However, the possibility
of ethno-racial bias in assessment and diagnosis introduces ambiguity about the
interpretation of study results that is mainly but not entirely attributable to
educational influences (Salmon et al., 1989; Li et al., 1989; Murden et al., 1991).

Any substantial differences in rates of dementia between ethno-racial
groups merit serious attention, given the personal and societal consequences of
dementia; the related need to plan, finance, and deliver appropriate services;
and the call for research to advance understanding and effective treatment of
dementia. Moreover, valuable clues to etiology and treatment might emerge
from the study of such ethno-racial variation. However, the inferences and
action that should flow from findings of ethno-racial differences in rates of
dementia continue to be inhibited by a critical uncertainty: namely, the
possibility that case-finding and case ascertainment techniques might be biased
towards overestimating dementia rates in socially disadvantaged ethno-racial
groups (O'Connor et al., 1991b).

This issue is often expressed in terms of uncertainty about the distortions
of educational bias. Educational achievement is not equally distributed among
the various ethno-racial groups. Poorly educated people may make errors on the
screening measures because they have less experience than better educated
people
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in answering these kinds of test questions. Furthermore, the questions are often
directed at general knowledge (e.g., the name of the president of the United
States), calculation, spelling, repetition of phrases, current dates, residential
address, and the like. The same biases may enter the full evaluation through the
psychological test battery. Furthermore, clinical judgments may be influenced
to discount the profile of deficits of a poorly educated person or to add undue
weight to deficits in a highly educated person.

One root source of these ambiguities is that information derived from
screening and full evaluation is concentrated on a person's current status and
little reliance can be placed on historical information. Yet dementia is
essentially a longitudinal diagnosis; the diagnosis implies a progressive course
of illness. Thus, a person who falls short of normal standards at the time of
screening or full evaluation is assumed to be on a decline trajectory, whereas he
or she might have been below standard throughout life.

Various corrections have been suggested for redressing ethno-racial bias in
cognitive test items (Uhlmann and Larson, 1991; Teresi et al., 1995). However,
a recent analysis of data (Gurland et al., 1995) from the reporting component of
the North Manhattan Aging Project registry found the educational effects on
rates of dementia were robust, persisting across 13 different methods of salient
classifications, which ranged from criterion-based diagnosis to cognitive scores,
stages of severity, and mathematical techniques for minimizing ethno-racial
bias in assessment.

METHODOLOGICAL ISSUES

The North Manhattan Aging Project and the Active Life
Expectancy Study

The study presented here was designed to examine rates of dementia in
three ethno-racial groups: Hispanics, African Americans, and non-Hispanic
whites, with due regard for potential ethno-racial biases. Data in this paper have
been generated from work still in progress in a collaboration between the
Columbia University Stroud Center/Center for Geriatrics, Sergievsky Center,
and Department of Medicine.

The North Manhattan Aging Project and the Active Life Expectancy Study
have jointly established a registry of people with dementia, stroke, and
Parkinson's disease. The registry draws from a network of key informants
(reporting component) and a cohort (survey component) of randomly selected
people 65 years or older within a clearly bounded geographic area of north
Manhattan. The analyses in this report are restricted to the survey component
and the part of the reporting component that covered nursing home residents
whose present or last location was in the target area.
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Our Methods for Minimizing Biases in Ethno-Racial
Comparisons of Dementia

We describe the strategies that we have developed or adopted for our
ethno-racial comparisons of rates of dementia. The following description is
abstracted and modified from three papers (Gurland, et al., 1992; Gurland et al.,
1995b; Gurland, 1996a). Many of these strategies are shared with other studies
in this field; some are innovative.

Case Findings

We adopted two contrasting routes for case finding: a network of key
reporters and a house-to-house survey of a representative sample of elders. Both
methods were aimed at the same target: a geographically delimited multicultural
population. The target area is 13 adjacent census tracts in north Manhattan:
census data indicated that there would be substantial numbers of elders in each
of the groups: Hispanic, African American, and non-Hispanic white. Poverty,
crime, and unemployment rates are high in the study target area. A single
hospital (Columbia-Presbyterian Medical Center) provides almost all inpatient
and emergency medical care and much of the ambulatory medical services to
the study's target area. A large contingent of Hispanic physicians runs solo or
small group practices in the neighborhood, supplemented by some multicultural
large group practices. Social and community agencies are well organized and in
close touch with each other.

In the reporting component, which began in 1989, study staff repeatedly
scrutinize records of subjects reported to be living in or entering service sites
that are known to have a high rate of dementia, such as nursing homes, home
care programs, and certain neurological clinics; staff members also receive
referrals according to specified criteria from key informants in a wide variety of
health, social, and community sites. If a person is eligible by present or (in
nursing homes) last location, the research team institutes a further examination,
with a screen for cognitive impairment. A referral for a research diagnostic
evaluation is made if the 90 percent sensitivity threshold on the cognitive screen
is exceeded and in a subsample of the remainder of the subjects.

The survey component first interviewed people in 1993 and 1994; its
sampling frame consists of all Medicare beneficiaries, 65 years or older, within
the geographic target area. By the use of random methods in replicated
subsamples, subjects in the survey are drawn equally from the three cultural
groups until the number of elders in any group is exhausted or the total of elders
interviewed exceeds 2,100. All who cooperate are given a subject interview. In
selected representative survey subsamples, an informant, if one is available, is
interviewed and a diagnostic evaluation is carried out on all subjects regardless
of screen score. In all other subsamples, the subject interview is given to all
subjects, but
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an informant interview and a referral for a research diagnostic evaluation are
made only if the 90 percent sensitivity threshold on the cognitive screen is
exceeded and in one in four of the rest of the subjects. Trained raters administer
the interviews using laptop computers for face-to-face interviews in the
subject's home. Informant interviews are conducted by telephone.

The advantage of this two-pronged approach is that since all cases come
from the same target area, researchers can compare the distribution of cases of
dementia lodged on the registry through the two routes: key reporters and
survey. The reported cases give a more complete representation of people with
advanced dementia and people who are receiving services for dementia,
whereas the survey cases offer better representation of mild and moderate cases
and of people who are normal. The extent to which ethno-racial differences are
constant across the two methods increases confidence in the findings.

The delimited nature of the target area makes it possible to superimpose
the two methods of case finding. It also makes it possible for the researchers to
conduct reevaluation over a long period of time, to track service utilization, and
to maintain the cooperation of the community by facilitating services for those
found to be in need. The other side of the coin is that the geographic
generalizability of the findings must be tested through other studies, either
previous or planned. Of course, were a nationally representative study of this
kind achievable without sacrifice of the methodological refinement, its results
would not be generalizable to the target area chosen for this study or to any
other multicultural community in the nation. In our opinion, robust hypotheses
worthy of further testing, especially with regard to etiological leads, are just as
likely to emerge from a delimited sample as from a national one. Similar views
could be expressed with respect to the public health significance of the findings
or their significance for planning for service delivery.

In assembling the sample of subjects to represent elders in the target
community for purposes of the survey, we added a frame for elders in nursing
homes to that obtained from the Medicare list. There is no overlap between
these frames: only the Medicare list was used for elders at home, and only the
nursing home list was used for elders in nursing homes. This sampling
procedure is more accurate than the alternative of tracing elders not found at
home to a location in a nursing home (although this was done as a mutual check
on the completeness of the frames). Any nursing home known to admit
residents from the target area was repeatedly surveyed to capture new
admissions during the course of the study.

Since this is a study of elder populations, not of nursing homes, the
number of subjects in nursing homes is restricted to their appropriate
contribution to the total sample of elders. We accomplished this by taking the
number of elders who completed in-home interviews as the numerator and the
total of all elders in the target area as the denominator, and applying the
proportion this produced to all elders from the target area who completed
interviews in the nursing homes over the same period as the in-home survey.
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For purposes of calculating prevalence rates, the denominators are the
number of persons interviewed in the first 27 subsamples of the in-home survey
cohort and in the nursing home segment of the reporting component during the
same period. The denominator numbers in the survey cohort (but not in the
nursing home sample) were adjusted to fit the census age profile of the study
target area. We have already described the adjustment of the total size of the
nursing home sample. The numerators are the number of cases of dementia
identified in the same samples with corresponding adjustments. The criterion
diagnosis for dementia was used for those subjects who received a diagnostic
evaluation (by a team designated as the clinical core), and it was projected from
those subjects onto persons screened, but not diagnosed, by the use of the
screen score probability of a diagnosis of dementia.

Screening and Field Classification Techniques

In both components of the study (i.e., reporting and survey components),
efforts were made to render screening and field classification techniques as
culture fair as possible. We conduct interviews in the subject's language of
preference (English or Spanish). We prepared a Spanish translation of each
assessment technique and checked it for comparability with the English version;
in a few items, we chose a cultural equivalent rather than a literal translation.

We determined which subjects would be referred for full evaluation by
analyzing the alternatives to show which was most consistent in operational
characteristics (i.e., specificity and sensitivity) across ethno-racial groups
(Wilder et al., 1995). We assembled a compendium instrument incorporating
five widely used screens for cognitive impairment and dementia and tested it in
the reporting component of the North Manhattan Aging Project. We obtained
the best operating characteristics on this population from the Comprehensive
Assessment and Referral Evaluation cognitive screen (Golden et al., 1984;
Teresi et al., 1984) and therefore selected it as the benchmark screen for the
survey component.

During the study, when we accumulated sufficient data we applied item
bias statistical methods to construct a new relatively culture-fair scale. Although
this new scale was not used for screening purposes, it helped to confirm or rebut
findings from the other scales.

Criterion Diagnosis

In both components of the study, a criterion diagnosis is made after full
evaluation by a research team (the clinical core). It is assumed (but arguable)
that the resulting diagnostic classification has shed much of the potential ethno-
racial biases, since the information at this evaluation is wide ranging, involves
numerous internal checks on the diagnostic relevance of the information, and is
guided by algorithms and operational criteria for integration of information from

DIFFERENCES IN RATES OF DEMENTIA BETWEEN ETHNO-RACIAL GROUPS 240

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


psychometric tests (with educational norms) and from laboratory and clinical
sources. This diagnosis is made independently of, and is blind to, the field
assessments. Details of the diagnostic process are given elsewhere (Stern et al.,
1992).

After all evaluations are completed, diagnoses are assigned at a diagnostic
conference. The initial separation is between demented and nondemented
patients. If a patient is demented, then the cause of dementia is specified further.
The two main subtypes of dementia have suggestive clinical and brain imaging
indicators, but neuropathology must ultimately be combined with the in vivo
signs in order to reach a definitive diagnosis.

All subjects who screen positive and a proportion of subjects who fall
below the critical threshold score on the screen, in both the reporting and the
survey components of the registry, are referred blind for diagnostic evaluation
by the research teams. In addition, in selected subsamples of the survey, all
subjects are referred for diagnostic evaluation.

Biological Indicators

Indicators of biological status, in the form of brain imaging, molecular
genetics (especially the role of apolipoprotein E genotypes), and autopsy
material, are obtained where subjects permit it. There are established
relationships between these objective indices and measures of cognitive
impairment or diagnoses of dementia subtypes (Maestre et al., 1995; Mayeux et
al., 1993). Consistency of these relationships among ethno-racial groups adds
confidence to the ethno-racial comparisons of cognitive and diagnostic data.
Inconsistencies raise questions about bias in screening techniques or diagnosis
or suggest the need for reconsideration of the biological underpinnings of the
dementing conditions in the various ethno-racial groups.

Longitudinal and Outcome Information

We follow subjects annually, in both components of the study, in order to
gather longitudinal and outcome information. Diagnoses of dementia of the two
common subtypes (which account for the great majority of cases in a
population) carry with them a prediction that a progressive decline will be
detectable at annual intervals. Diagnosis may have to be revised when a case
does not follow the expected course. Concurrent corrections of this kind
incrementally reduce misclassifications due to ethno-racial biases, since ethno-
racial membership does not convey immunity from deterioration over a year or
more.
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Dementia and Quality of Life

Examining the impact of dementia on the quality of life is an innovative
strategy (Gurland et al., 1992, 1993). It is an attempt to go beyond comparing
conditions that merely meet diagnostic criteria to comparing conditions with
defined consequences for the patient, the family, and society (Katz and Gurland,
1991). We use this strategy only in the survey component.

It would be tautological to accept as unbiased only results that showed no
differences in rates of dementia between ethno-racial groups, yet it is difficult to
be certain that emergent differences do not reflect some hidden biases, despite
our efforts to find and eradicate them. There may also be a differing pattern of
biological processes that account for dementia in the various ethno-racial
groups. Therefore, an appeal to culture-fair methods and biological indices may
still leave lingering doubts as to the meaning of ethno-racial differences in rates
of dementia. To cut this Gordian knot, we examine the extent to which
dementia, as classified by our methods, has comparable consequences for
quality of life in the ethno-racial groups. We look for the quality-of-life
consequences that are characteristic of dementia: decreases in functioning in the
higher level, cognitively controlled tasks of daily living, such as using the
telephone, handling cash, managing personal business, and following a
medication regime (Reed et al., 1989; Reisberg et al., 1985). We also look for
subjective complaints of memory lapses (O'Connor et al., 1990) and nonspecific
impairments of quality of life such as affective suffering (Wands et al., 1990).

Introducing observations on the impact of dementia, as diagnosed, on
quality of life moves the focus from a medical model, in which diagnosis carries
an implicit association with disease, its prognosis, and its treatment, to a more
holistic model, in which diagnosis is viewed as a means of connecting causes to
an explicit set of consequences for the person. The assumption that real
differences in rates are accompanied by real causes and real consequences
drives concern about whether ethno-racial variation in these rates is real or an
artifact of diagnostic bias. The holistic model reverses this line of reasoning:
diagnosis is real if it has real consequences; real consequences have real causes.
Ethno-racial differences in rates of diagnosis are important if they are
accompanied by corresponding differences in real consequences for quality of
life. A corollary of this premise is that diagnosis, or some surrogate category,
can be usefully modified to act as a marker of a distinctive pattern of
consequences.

The subject interview in the survey component includes a wide range of
self-reported functioning in daily tasks of living and in acts of memory. The
informant interview (again, in the survey component only) covers a similar
range of information on the subject's current functioning and historical
information on the course of the subject's symptoms; it is obtained
independently and blind to the subject interview. In addition, at the time of the
interview with the subject, a performance test, the Medication Management
Test, is administered (Gurland et
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al., 1994). Items from several standard measures of functioning have been
imbedded in the subject and the informant interviews: Katz Index of Activities
of Daily Living (Katz et al., 1963), Lawton Instrumental Activities of Daily
Living (Lawton and Brody, 1969), and Comprehensive Assessment and
Referral Evaluation (CARE) scales of activity limitation and mobility (Gurland
et al., 1977; Golden et al., 1984). The items are directed at distinctive
perspectives on functioning: self-report, informant report, and performance
testing; cognitively and physically driven functions; and positive as well as
negative functioning.

The full picture of quality of life includes at least these many aspects of
functioning. For simplicity, we have selected a few important aspects, which
will be sufficient for illustrative purposes. Each of these aspects has salience to
quality of life. In this respect, it is worth noting that the self-perceptions
reported by the subject with dementia (e.g., complaints about memory) are
central to quality-of-life consequences and are not vitiated by presumed loss of
insight. In fact, the subject's report correlates highly with the other measures of
functioning, such as informant reports or performance testing, until late in the
course of dementia (Chen, 1995).

Complaints of Memory Lapses. Subjective complaints of memory lapses
are included because they are increased by the presence of dementia, although
these complaints also occur at a lower rate in elders without dementia and may
be missing in a substantial proportion of persons who do have dementia
(O'Connor et al., 1990). This cluster of complaints is presented as a reflection of
quality of life, not as a diagnostic indicator.

Affective Suffering. Items from a scale of depression in elders, the CARE
Homogeneous Scale of Depression (Golden et al., 1984; Gurland et al., 1977;
Teresi et al., 1984), have been reorganized to fit a quality-of-life perspective.
Twenty of these items form a modified scale of affective suffering, which has a
reliability coefficient alpha of .818. The content of the modified scale is free of
items confounding mental and physical problems. Seven levels of severity of
affective suffering are derived from references to intensity and extensity of
distress. The extremes of intensity are defined at one pole by such expressions
as ''life not worth living" and at the other pole by an absence of negative
symptoms together with claims of being "very happy." The corresponding
extremes of extensity bear upon the persistence of affective distress at one pole
and the absence of symptoms at the other. The size and severity of the worst
level were set to make possible useful comparisons with major depression (the
most severe diagnostic category of clinical depression in the standard
nomenclature), and the combined size and severity of the two worst levels
(intolerable and desperate affective suffering) were designed to be comparable
to the combined diagnostic categories of major depressions and dysthymia (a
form of chronic depression) (American Psychiatric Association, 1994).
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Dementia and Service Utilization

An examination of the impact of dementia on service utilization (in the
survey component only) is in part justified for reasons analogous to those put
forward on behalf of the quality-of-life consequences of dementia. If ethno-
racial differences in the rate of dementia are seen as bearing upon the relative
needs of the different populations for therapeutic interventions, then the current
use of relevant services by these populations is germane to an estimation of the
extent to which these needs are being fulfilled.

Convergence of Conclusions

Information accumulated from the survey and the full diagnostic
evaluation offers several ways of classifying and analyzing the rates and
consequences of dementia. Where all sources and pathways of analyses
converge on the same inference regarding relative rates of dementia among
ethno-racial groups, we can have greatest confidence in the conclusions.

Border-Zone Dementias and Nondementias

It can be expected that diagnostic misclassifications due to ethno-racial
biases will rarely occur for people who are obviously demented (advanced
dementia) or clearly normal. Rather, misclassifications will occur mainly for
people who have early or ambiguous signs of dementia, whom we have
designated as border-zone dementias, and for those who are not diagnosably
demented but have evidence of cognitive impairment, whom we call border-
zone nondementias. Thus, the designation of a border-zone range is expedient
for the study of ethno-racial influences on the validity of diagnoses of dementia
and for testing methods of reducing bias (Gurland et al., 1995a, 1995b; Wilder
et al., 1994, 1995). For operational purposes, the border-zone range of cognitive
impairment (including border-zone dementias and nondementias) is defined as
impairment that, in the reporting component of the registry, predicted criterion
diagnosis in about half the instances overall, with a probability between about
30 percent and 70 percent for the scores within this range.

Since rates depend in part on how broad a concept of dementia is used, we
refer to both advanced dementias and border-zone dementias when comparing
ethno-racial groups. Advanced dementia represents a narrow (conservative)
view of dementia; a broad concept is represented by expanding the definition of
a case to include the border-zone dementias.

Designation of Ethno-Racial Membership

Ethno-racial classification is recorded (in both components of the study)
from self-designation of ethno-racial membership. Our comparison groups are
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Hispanics, African Americans, and non-Hispanic whites. Study procedures
were modeled on those adopted by the U.S. Census Bureau for self-
identification of racial and ethnic membership. Elders were assigned to the three
ethno-racial groups on the basis of their self-description as to whether they
came from Spanish/Hispanic origin or descent and if they did not, whether they
were white or "black/Negro." In cases of doubt about the validity of the
information obtained from the subject, an informant was consulted.

This typology is not synonymous with race, ethnicity or culture.1

Nevertheless, the typology we used has the merit of replicating the census
classification and contributing to informed decisions on allocation of health care
resources based on census data. Moreover, this method of classification is the
same as that usually underlying published reports on variation in rates of
dementia among populations.

The study classification differed from the one that was initially available in
the sampling frame, as Table 8-1 shows. Medicare lists made a distinction
between black and white self-identification only. A match with 5,000 Spanish
surnames was then superimposed. Table 8-1 shows discrepancies between the
initial sampling frame and the ultimate study classifications. As many as 26
percent of the initial non-Hispanic white groups were reclassified as Hispanic;
the other two groups were more stable. The study classification is validated by
the preferred language of the interviewee: of those who preferred to be
interviewed in Spanish, 98 percent were Hispanic in the final classification.

For purposes of collecting adequate numbers of the three ethno-racial
groups in a community with unequal ethno-racial proportions, we stratified
people by ethno-racial membership according to information on Medicare lists
and the superimposed surname match. The result was a smaller non-Hispanic
white group than we had intended in the ultimate study classification.

Most classifications of ethno-racial populations are reasonable entry points
in the search for leads that might help us discover sociocultural, psychological,
behavioral, or biological influences on the variation of rates of mental disorder.
Refinement of the classification would have to be part and parcel of pursuing
any such emergent leads. For example, variation tied to genetic differences
might require subgroups with more homogeneous gene pools. Knowledge of the
relationship of etiologies to styles of living (e.g., diet, smoking) would be
advanced by analyses keyed to cultural subgroups. Service utilization and
outcome differences might be best understood by issues of language, church
affiliations, family constellations, neighborhood structures, and the matching
ethno-racial health care arrangements.

1 Definitions taken from the Random House Dictionary of the English Language (Random
House, 1966), are as follows: Ethnicity: a group of people of the same race or nationality who
share a common and distinctive culture. Culture: the sum total of ways of living built up by a
group of human beings and transferred from one generation to another. Race: a group of
persons related by common descent, blood, or heredity.
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TABLE 8-1 Ethno-Racial Classification: Contrasts Between Initial and Final Identification

Initial:
Medicare
"Black/
White"
plus
Spanish
Surnames
Spanish surnames:
Hispanic

Other Black:
African
American

Other White:
Non-Hispanic

Total

Final Self-
Identification
at Interview

% N % N % N N

"Spanish/
Hispanic
origin":
Hispanic 98 562 5 29 26 85 676
Dominican 304 10 28
Puerto Rican 102 4 17
Cuban 112 3 28
Other 44 12 12
"Black/Negro":
African
American

1 5 93 511 3 10 526

"White":
Non-Hispanic
white

1 5 2 13 71 229 247

Total 100 572 100 553 100 324 1,449

Note: The sample consisted of community-residing elders (65 years and older), N = 1,449, from
the North Manhattan Aging Project target area.

Other Socioeconomic Information

We recorded this information (collected in both components of the study)
from the most reliable informant; if the subject was judged unreliable, then a
family member was consulted.

We gathered a history of educational achievement and condensed it into
categories of 0 to 4 years, 5 to 11 years, and 12 or more years of education. The
category of less than 5 years of schooling is of special interest in studies of
dementia. Illiterate or marginally literate persons are disproportionately
encountered in minority groups, but because they perform poorly on
standardized screening instruments, they have been excluded from some studies
or inadvisably combined with the next higher educational group.

We documented income by having the subject (or an informant) review a
card displaying monthly income brackets. The card specifically mentioned all
sources of income, including wages, salaries, Social Security or retirement
benefits, help from relatives, and rent from property.
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RESULTS

General Results

Yields from the Survey Component

The response rates for completed survey interviews vary among
subsamples but are 62 percent overall. Comparison of the age and gender
distributions of the responders and nonresponders for each ethno-racial group
shows no significant differences for gender. However, responders in all ethno-
racial groups are younger than nonresponders, and the differences rise to
statistical significance for Hispanics (p = .001) and non-Hispanic whites (p
= .01). The proportions 75 years and over for nonresponders and responders,
respectively, are for Hispanics, 51.5 percent versus 39.6 percent; for African
Americans, 49.7 percent versus 44.1 percent; and for non-Hispanic whites, 51.9
percent versus 42.9 percent.

As Table 8-2 shows, 1,449 subjects in the community setting received a
field interview in the first 27 representative subsamples. The proportionate
number selected for nursing home residents is 40. This total is greater than the
number with an informant interview or the number referred to diagnostic
evaluation in the clinical core. Eighty-one percent of subjects referred to the
clinical core completed the full diagnostic evaluation.

Overrepresentation

Sampling strategies led to overrepresentation of certain subgroups, those
75 years of age or older, non-Hispanic whites, and persons in nursing homes.
Wherever appropriate, we have weighted the numbers in the cells formed by
ethno-racial
TABLE 8-2 Sizes of Samples of Subjects Interviewed by Age and Ethno-Racial Groups

Hispanic African American Non-Hispanic White
Age Community

(N = 676)
Nursing
Home
(N = 9)

Community
(N = 526)

Nursing
Home
(N = 14)

Community
(N = 247)

Nursing
Home
(N = 17)

65–
74

347 2 224 3 107 1

74–
85

259 3 221 5 86 6

85+ 70 4 81 6 54 10

Note: The sample was restricted to 27 community subsamples (N = 1,449) and a proportionate
(N = 40) group in nursing homes from the target area.
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membership and age to match either the corresponding profile of characteristics
evident in the original Medicare sampling frame or the census profile for the
target area. The total number of nursing home subjects in the combined nursing
home and in-home survey cohort has been adjusted to the proportion of target
area elders who are in nursing homes. Stratification of ethno-racial groups in
comparisons makes it unnecessary to adjust for this characteristic.

Differences in Prevalence Rates of Dementia

Rates of criterion dementias for the ethno-racial groups are found to be
higher in Hispanics and African Americans and lowest in non-Hispanic whites
as Figure 8-1 shows. The comparisons are made separately for age groups 65 to
74, 75 to 84, and 85 and older. In all age categories, Hispanic and African-
American groups are comparable: if anything, the Hispanics have slightly
higher rates, but

FIGURE 8-1 Rates of dementia by age and ethno-racial group. NOTE: The sample
was restricted to 27 subsamples of community-residing elders, 65 years and older,
N = 1,449, from the North Manhattan Aging Project target area; there was a
proportionate group in nursing homes, N = 40. Diagnosis was made by research
clinical evaluation or was generated from the probability of a diagnosis based on
screen scores, which could be a decimal number.
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there are no significant differences in any of the paired comparisons of these
two ethno-racial groups within age categories. However, the non-Hispanic
white group has dramatically lower rates of dementia in all age brackets
compared with either of the other two ethnic groups. All of these paired
comparisons are statistically significant: significance levels for the age groups
65 to 74, 75 to 84, and 85 and older are p < .01, p < .001, and p < .001,
respectively, for Hispanics, and p < 0.05 for African Americans in all three
comparisons.

All ethnic groups show a steep rise of rates of dementia with age. The
graphic shape of the relationship between age and prevalence rates of dementia
is close to linear for Hispanics and quadratic in non-Hispanic whites, with
African Americans being intermediate in form.

Mislabeling

We compared the people with and without dementias in each ethno-racial
group with an eye to the possibility that severe depression, presenting as a
dementia-like syndrome (Larson et al. 1985; O'Connor and Roth, 1990), might
be open to ethno-racial bias in assessment and classification of dementia.
Depression rates are also raised in true dementia, especially in certain subtypes
of dementia, such as those associated with multi-infarction or Parkinson's
disease. Further complicating the meaning of concurrent depression and
dementia is that more than half of the group with this combination later
deteriorates cognitively (Kral 1983; Reding et al., 1985; McAllister and Price,
1982; O'Connor and Roth, 1990). As seen in Figure 8-2, severe depression is
strikingly high among non-Hispanic whites with dementia, lower in Hispanics
with dementia, and extremely low in the African-American dementia group.
These findings are exactly opposite to what would be expected to support
mislabeling of depression as an explanation for the excesses of dementia in the
Hispanic and African-American groups.

Prevalence and Other Indices of Rates

Variation in prevalence rates among the ethno-racial or educational groups
could be due to differences in incidence, duration, mortality, age of onset, or
any combination of these. The incidence phase of our study began in the fall of
1994; neither new cases nor mortality rates are yet known. We have collected
retrospective information from the informant on the duration and age of onset of
functional and memory impairments of the subject, but we regard these data as
unreliable. The age of onset was alleged to be earlier for Hispanic and African-
American groups than for non-Hispanic whites: the onset of impairments after
age 84 was 8 percent, 20 percent, and 40 percent, respectively. If this
information is accurate, it might in part account for the relatively lower rates of
dementia among the non-Hispanic whites since a later onset leaves a shorter
duration of time for the condition to exist.
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FIGURE 8-2 Affective suffering in subjects with and without dementia. NOTE:
The sample was restricted to 27 subsamples of community-residing elders, 65 years
and older, N = 1,449, from the North Manhattan Aging Project target area. Only
those elders who have a research clinical evaluation are included.

Effect of the Breadth of the Concept of Dementia

The relatively higher rates of dementia among Hispanics and African
Americans compared with non-Hispanic whites are consistently evident for
concepts of dementia of varying breadth, as Figure 8-3 shows. For advanced
dementias, rates for the Hispanics 10.0%) and African Americans (7.1%) are
higher than for non-Hispanic whites (4.0%): compared with non-Hispanic
whites, the Hispanic rates are significantly higher (p < .003), but not the
African-American rates (p < .10, nonsignificant). The relative ethno-racial rates
are similar if border-zone dementias are added: Hispanics, 20.8 percent; African
Americans, 18.2 percent: and non-Hispanic whites, 7.2 percent. Now, however,
compared with non-Hispanic whites, the Hispanic rates are significantly higher
at the p < .001 level, and the African-American rates are also significantly
higher (p < .001). Hispanic and African-American rates remain not significantly
different. Even if people without
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FIGURE 8-3 Rates of dementia by breadth of concept and ethno-racial group.
NOTE: The sample was restricted to 27 subsamples of community-residing elders,
65 years and older, N = 1,449, from the North Manhattan Aging Project target area;
there was a proportionate group in nursing homes, N = 40. Diagnosis was made by
research clinical evaluation or was generated from the probability of a diagnosis
based on screen scores. This excludes persons with paradoxical classifications:
those who had normal cognitive levels but were diagnosed as demented, or who had
severe cognitive impairment but were not diagnosed as demented, and 44 persons
who were projected to be paradoxical.

dementias but with cognitive impairment are taken into account, non-
Hispanic whites have substantially lower prevalence rates (26%) than Hispanics
(53.5%) or African Americans (50.6%), and the significance levels of
differences are unchanged. The ethno-racial differences in the prevalence rate of
dementia are apparently robust enough to withstand changes in the breadth of
the concept of dementia.
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Risk Factors

Some of the possible causes of variations of rates in dementia between
subgroups within ethno-racial groups were mentioned in the introductory
section; these causes include age, gender, education, head injury, hypertension,
coronary artery disease, alcohol, malnutrition, and genetic predisposition.
However, our current principal interest is in variation of rates of dementia
between ethno-racial groups; previous studies (mentioned in the introduction)
led us to expect that education might be a main association of this variation.
Since educational achievement is related to level of income, immigration
patterns, and age cohort, we also included reference to these characteristics in
our examination of the associations between education and rates of dementia.

Educational Associations

There are pronounced distribution differences by education, age, income,
and immigration among the three ethno-racial groups. Only 48.8 percent of
Hispanics are aged 75 years or older, of whom 10.4 percent are 85 years or
older, while African Americans have 57.6 percent aged 75 or older, including
15.5 percent who are 85 or older. The non-Hispanic whites are the oldest of the
three groups, with 57.5 percent who are 75 years or older, including 23.0
percent aged 85 years or older. Differences between educational distributions
among the three ethno-racial groups are even more marked. Over 40 percent of
the Hispanics have completed less than 5 years of schooling, but almost 90
percent of African Americans and virtually all non-Hispanic whites have gone
beyond this level. Just 12.3 percent of the Hispanics have completed 12 or more
years of schooling, but over one-third of the African Americans and almost
three-quarters of the non-Hispanic whites have reached this educational level.
Income differences are equally striking: 59.3 percent of Hispanics, 34.1 percent
of African Americans, and 16.7 percent of non-Hispanic whites have monthly
income of less than $551. Respective percentages for income over $1,000 are
9.5 percent, 25.2 percent, and 46.0 percent.

A multivariate regression analysis of education on rates of dementia, with
age, income, gender, and ethno-racial membership taken into account is shown
in Table 8-3. In this regression analysis, income for certain nursing home
residents could not be reliably ascertained. Uncertainty was encountered
particularly because of the custom of spending down financial reserves and
divesting oneself of assets and income prior to admission in order to qualify for
Medicaid reimbursement. In order to include all subjects with missing
information on income, mean values were substituted.

Age and education are the most significant and strongest associations of
rates of dementia, with odds ratios of 6.1 and 4.3, respectively. With age and
education controlled, ethno-racial membership loses its association with rates of
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TABLE 8-3 Regression of Age, Education, Income, Gender, and Ethno-Racial Groups on
Rates of Dementia

Variable Beta p Odds Ratio 95% Confidence Interval
Age 1.81 .000 6.1 5.47, 6.82
Education -1.46 .000 4.3 3.42, 5.42
Income -0.35 N.S.a — —
Sex (male = 1) -3.02 N.S. — —
Ethnicity/race -2.56 N.S. — —

a N.S. = nonsignificant.
Note: The sample was restricted to 27 subsamples of community residents (65 year and older),
N = 1,449, from the North Manhattan Aging Project target area. Diagnosis was made by
research clinical evaluation or generated from the probability of a diagnosis on the basis of the
screen score. Forty nursing home residents are included in this analysis. All missing values of
income are substituted by mean values. Each ethno-racial group is treated as an individual
category.

dementia, and neither income nor gender is significantly associated with
rates of dementia. The variance in rates of dementia accounted for by age and
education is 19.6 percent, and the variance accounted for by all these
demographic variables taken together, 20.3 percent. Even when the regression
is repeated combining the two disadvantaged groups (namely Hispanics and
African Americans) for comparison with non-Hispanic whites, ethno-racial
membership still does not attain a statistically significant level.

Subtypes of Dementia Among Ethno-Racial Groups

Nonspecific risk factors for dementia should affect rates regardless of
subtypes, but there may be ethno-racial risks specific to subtypes. The
distributions of subtypes of dementia (border-zone and advanced stages
combined) are shown in Table 8-4 for each ethno-racial group. The great
majority of dementias are diagnosed as Alzheimer's disease in Hispanics and
African Americans, and this is the exclusive diagnosis in non-Hispanic whites.

Alzheimer's disease with stroke is particularly high among African
Americans. However, if the subcategory of stroke-related Alzheimer's disease is
combined with the category of Alzheimer's disease with stroke, then the
ethnoracial rates are fairly similar: 18.2 percent for Hispanics, 28 percent for
African-Americans, and 20 percent for non-Hispanic whites. Alcohol-related
dementia is not prominent in any group. We note that although there are ethno-
racial differences in subtypes, overall rates are accounted for largely by age and
educational controls. This supports a view that the risks attached to age and
education are for increased rates of dementia in general, rather than for specific
subtypes of dementia, and is also in keeping with the possibility that
Alzheimer's disease is
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TABLE 8-4 Distributions of Subtypes of Dementia by Ethno-Racial Group

Subtypes of Dementia Hispanic (%) African American
(%)

Non-Hispanic
White (%)

Alzheimer's disease 87.9 93.3 100
Uncomplicated 66.7 50.7 80
With Parkinson's 3.0 0 0
With stroke 12.1 25.3 20
With other complications 6.1 17.3 0
Stroke related 6.1 2.7 0
Focal 2.0 0 0
Other or unknown 4.0 4.0 0

100 (N = 99) 100 (N = 75) 100 (N = 10)

Note: The sample consisted of people evaluated by research clinical diagnostic criteria, N =
184, from 27 subsamples of community-residing elders (65 years and older) from the North
Manhattan Aging Project target area.

often the underlying disorder even when manifestations suggest diagnosis
of another subtype.

Other Risk Factors: Income and Immigration

Income was shown in the regression analysis not to be a significant
influence on rates of dementia when education and age are controlled, although
this finding does not fully disentangle the effects of income and education. It is
also difficult to separate the effects of immigration from those of ethno-racial
membership and education. While Hispanics were almost never born in the
United States, African Americans were almost never born in a foreign country.
The percentages of foreign-born in these two subsamples are 98.2 and 9.6,
respectively. Non-Hispanic whites are evenly divided between domestic and
foreign birth, but have low rates of dementia.

Quality-of-Life Impairments

As long as a discussion about ethno-racial differences in rates of dementia
does not go beyond counting the frequencies of diagnostic categories of
dementia or cognitive scores, there is a risk that the clinical and policy
implications of the findings will be obscured. Uncertainty about the appropriate
techniques for assessment and classification that are unbiased by ethno-racial
characteristics may inhibit the drawing of conclusions from findings. Therefore,
the following
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series of analyses details the impact on the quality of life of people with
dementia in the three ethno-racial groups.

Memory Complaints

Complaints about memory are greatly increased in dementia within each
ethno-racial group, as Figure 8-4 shows. Among Hispanics and non-Hispanic
whites, there is a clear step-up of memory complaints in people with and
without dementia, with people in the two dementia categories (border zone and
advanced) being decidedly worse than those in the two nondementia groups
(normal and border zone). This is also evident, although less consistently, for
the African Americans. Among non-Hispanic whites, people with advanced
dementias show fewer complaints than those with border-zone dementias,
possibly as loss of insight supervenes.

These findings confirm that the condition of dementia is troubling to all
three ethno-racial groups and support the value of employing the broader
concept of dementia (i.e., including border-zone as well as advanced stages) for
understanding the elder's sense of the difficulties accompanying dementia.
Specifically, the border-zone dementia that occurs in relatively high rates in the
Hispanic and African-American groups is as serious in the consequences for
subjective distress, expressed by memory complaints, as is the advanced
dementia that is more prevalent in the non-Hispanic white group.

The type of memory problem most prominently noticed by the sufferer
varies among the ethno-racial groups. Certain tasks served by memory are
probably either more important, or more of a challenge, for one ethno-racial
group than another and are thus more likely to be singled out as problematic
when memory fails. However, some complaints about memory are also offered
by normal people, and those complaints are therefore weaker indicators of the
effects of dementia.

Tasks of Daily Living

Dementias typically undermine independence in carrying out the tasks of
daily living from an early stage onwards (Edwards et al., 1991; Davis et al.,
1990; Warren et al., 1989), although factors other than dementia also govern the
level of functioning observed (Reed et al., 1989). The relative distribution of
functional impairments, reported by an informant, between people with and
without dementia and the rank order of the frequencies of task impairments are
similar among the ethno-racial groups, as Figure 8-5 shows. For all ethno-racial
groups, the level of impairment increases regularly from people who are normal
to those with border-zone nondementias to those with border-zone dementias.
In Hispanic and African-American groups, people with advanced dementia
continue this progression. In non-Hispanic whites with advanced dementia, the
impairments decrease

DIFFERENCES IN RATES OF DEMENTIA BETWEEN ETHNO-RACIAL GROUPS 255

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


FIGURE 8-4 Memory complaints as reported by subject. NOTE: The sample was
restricted to 27 subsamples of community-residing elders, 65 years and older, N =
1,449, from the North Manhattan Aging Project target area; there was a
proportionate group in nursing homes, N = 40. Only the elderly who have a
research clinical evaluation are included. This excludes 40 persons who had normal
cognitive levels but were diagnosed as demented or who had severe cognitive
impairment but were not diagnosed as demented.
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FIGURE 8-5 Task performance as reported by informant. NOTE: The sample was
restricted to 27 subsamples of community-residing elders, 65 years and older, N =
1,449, from the North Manhattan Aging Project target area. Only the elderly who
have a research clinical evaluation are included. This excludes 40 persons who had
normal cognitive levels but were diagnosed as demented or who had severe
cognitive impairment but were not diagnosed as demented.
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somewhat; since these reports come from the informant, failure of insight
due to dementia will not explain this finding.

Dementia appears to impair functioning to such an extent in the three
ethno-racial groups as to overshadow reservations about the importance of the
observed variation in rates among the ethno-racial groups, notwithstanding any
possibility of ethno-racial bias in the assessment of cognitive status and in the
criteria for diagnosis. These data again point to the pertinence, from the
perspective of the dementia sufferer's quality of life, of including the broader
concept of dementia (border-zone and advanced cases) in population studies.
From these data, an argument might also be made for giving due attention to
cases of border-zone nondementia on the grounds of their impact upon function
in all three of the ethno-racial groups.

Affective Suffering

The relative distributions of affective suffering between people with and
without dementia suggest that a shift to the intolerable and desperate levels of
affective suffering takes place between the border-zone nondementia and the
border-zone dementia stages. The longitudinal phase of the North Manhattan
Aging Project is needed to confirm this inference. The frequency of the worst
levels of affective suffering in dementia is much greater in the non-Hispanic
whites and is least in the African Americans, as Figure 8-6 shows. Nevertheless,
the increase of suffering appears to be marked for each ethno-racial group.
These data strengthen the case for including the broader as well as the narrower
definition of dementia in ethno-racial population studies.

Service Utilization

Among the more expensive long-term care services delivered to the elder
population are nursing home placement, home health care, and hospitalization
for acute episodes in chronic conditions. Use of these services is in part
conditioned by type of health insurance coverage, as Table 8-5 shows. Since the
frame for the sampling was drawn from Medicare lists, all subjects in the North
Manhattan Aging Project and the Active Life Expectancy Study samples have
Medicare insurance. It is estimated that more than 95 percent of the population
65 years or older resident in the target area, and more than 90 percent of any of
the ethno-racial groups, are enrolled in Medicare. Among all three ethno-racial
groups, the majority of people have either Medicaid or other health insurance in
addition to Medicare. In general, people with dementia have an increased
chance of being on Medicaid as opposed to other insurance coverage. However,
while the majority of Hispanics and of African Americans with dementia have
Medicaid and only a small minority of each group have other insurance, over 60
percent of the non
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FIGURE 8-6 Affective suffering in stages of cognitive impairment. NOTE: The
sample was restricted to 27 subsamples of community-residing elders, 65 years and
older, N = 1,449, from the North Manhattan Aging Project target area. Only the
elderly who have a research clinical evaluation are included here. This excludes 40
persons who had normal cognitive levels but were diagnosed as demented or who
had severe cognitive impairment but were not diagnosed as demented.

Hispanic whites with dementia have other insurance, but less than 20
percent are covered by Medicaid.

Nursing Homes

Dementias account for the great majority of the use of nursing homes by
residents from this target area. Utilization rates of nursing homes by people
with dementia are vastly different between ethno-racial groups. Use by people
with dementia among Hispanics (4.6%) and African Americans (9.9%) is very
low compared with non-Hispanic whites (36.4%).
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TABLE 8-5 Use of Health Insurance Coverage in Addition to Medicare (Part A) by
Dementia in the Community

Population and Type of Coverage Proportion with Coverage
Dementia Nondementia Total

Hispanic
(Number) (55) (541) (696)
Medicaid (%) 83.8 62.5 67.2
Other (%) 4.8 18.5 15.4
African-American
(Number) (96) (401) (497)
Medicaid (%) 57.6 38.1 41.9
Other (%) 22.8 45.7 41.3
Non-Hispanic White
(Number) (20) (231) (251)
Medicaid (%) 18.8 12.6 13.1
Other (%) 63.2 66.9 66.6
Total
(Number) (271) (1,173) (1,444)
Medicaid (%) 69.7 44.3 49.1
Other (%) 15.5 37.3 33.2

Note: The sample was restricted to 27 subsamples of community-residing elders (65 years and
older), N = 1,449, from the North Manhattan Aging Project target area. Diagnosis was made by
research clinical evaluation or was generated from the probability of diagnosis based on screen
scores.

Home Care

To some extent, the neglect of nursing home admission as a resource for
care of people with dementia in the African-American and Hispanic groups is
made up for by a high volume of home care provision. This is particularly
evident for African Americans with dementia in the community, who have a
home care utilization rate of 45.7 percent. The corresponding rate for Hispanics
is 31.6 percent, and for non-Hispanic whites 30 percent.

Emergency Clinics

Primary medical care is available in the target area in hospital-based,
hospital-linked, and group and solo private practice. Emergency clinic visits can
be taken as a rough guide to the degree to which a person is inadequately
connected to the primary care system. Overall, emergency clinic attendance is
reported for 37.7 percent of Hispanics with dementia and 38.8 percent of
African Americans with dementia; for non-Hispanic whites with dementia it is
25 percent. Regardless
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of health insurance arrangements, there is a remarkably high use of emergency
clinic services by people with dementia in the Hispanic and African-American
groups. The utilization rate by non-Hispanic whites appears to be lower than for
the other two ethno-racial groups, but the small size of the non-Hispanic white
sample makes interpretation of this comparison uncertain.

Hospitalization

Admission to hospital inpatient status is increased by dementia for African
Americans and non-Hispanic whites but not for Hispanics. Admissions are
highest among African Americans with dementia (29.4%), next highest among
non-Hispanic whites with dementia (23.5%), and lowest (19.6%) among
Hispanics with dementia.

DISCUSSION

Limitations of the Findings and Potential of the Methods

The methods of this study provide further opportunities for testing the
robustness of the findings on ethno-racial variation in rates of dementia.
Additional representative subsamples, amounting to almost 700 elders from the
target area, have been surveyed; these supplementary data will be especially
useful for checking those findings so far reported here on the relatively small
sample of non-Hispanic whites with dementia. Enlargement of the database will
also allow analyses to be linked to more homogeneous ethno-racial groups, such
as Hispanic groups of distinctive national origin.

Epidemiological studies of ethno-racial variation in health conditions
benefit from the collection of stratification of sampling to equalize sizes of
ethno-racial groups. In this study, equalization was attempted through
''gerrymandering" of the target area on the basis of 1985 census data and
stratification of recruitment based on the Medicare ethno-racial designation.
However, non-Hispanic whites proved to have moved out of area more rapidly
than expected; moreover, 26 percent of those designated non-Hispanic whites
on Medicare lists were reassigned to the Hispanic group after interview. These
situations resulted in a smaller group of non-Hispanic whites with dementia
than planned.

In this presentation, the reporting component of the registry for
Alzheimer's disease and related disorders has been combined with the survey
component in order to amass a representative sample of elders from both
community settings and nursing homes. Moreover, insight into possible
selection biases can be pursued through the process of contrasting findings from
the survey component and the reporting component. In economically
disadvantaged neighborhoods, surveys typically fall short of desirable levels of
response rates: resorting to information from a network of key informants can
be a useful window into
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selective biases arising from the loss of information on nonresponders. Analysis
of response bias, so far, shows that there is a skewing of age distributions; this
is further discussed later.

Study methods incorporate molecular genetics, neuroimaging, and autopsy
material. These methods have not yet been applied to the interpretation of the
observed ethno-racial variations in rates of dementia. Of key importance will be
the relationships within each ethno-racial group between, on the one hand, these
markers of the biological processes of dementia and, on the other hand, the
classifications of dementia employed to compare rates of dementia in ethno-
racial groups. Biological markers will assist in the evaluation of the ethno-racial
consistency in diagnosis of dementia and can either support or conflict with the
relative rates of dementia diagnosed in the three ethno-racial groups.

Also yet to be exploited is the longitudinal element of this study's methods,
which will clarify the contribution of incidence, duration, and mortality to the
relative prevalence rates in ethno-racial groups. Course and outcome data will
also better define the extent and causal pathways of the impact of dementia on
function and quality of life in the various ethno-racial groups and will allow
distinctive patterns of service use to be discerned.

Self-designation of ethno-racial membership was found to be a satisfactory
method of classification for purposes of making ethno-racial comparisons of
rates of dementia and was found to be better than reliance on assignments based
on surnames. We do not at this stage have a hypothesis that would require a
more refined classification of ethno-racial groups, but it is likely that more
demanding hypotheses will arise.

Ethno-Racial Variation in Prevalence Rates

Non-Hispanic whites have dramatically lower rates of dementia than the
other two ethno-racial groups. These relative rates remain consistent for
concepts of dementia of varying breadth: for advanced dementia taken alone,
when border-zone dementia is also included, and even if nondementia with
cognitive impairment is taken into account. Age and education are the most
significant and strongest demographic associations of rates of dementia.

Skewing of the responding sample of elders towards a younger age would
lead to an underestimate of the absolute prevalence rates of dementia, especially
among Hispanics and non-Hispanic whites. However, the analyses of this paper
are directed at relative (not absolute) rates of dementia among the ethno-racial
groups: in this respect, rates in the African-American group would be
overestimated relative to the other two ethno-racial groups. This bias is
controlled by the regression analysis, by age stratification of comparisons
groups, by adjustment of age profiles of all the ethno-racial groups to that found
in the non-Hispanic white group, and by weighting ethno-racial age categories
to match the original Medicare sampling frame or that of the census profile.
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With age and education controlled, there appears to be little influence on
variation among ethno-racial groups that is explained by reference to the
selected other potential associations. Differences in subtypes of dementia do not
account for the ethno-racial variation in dementia. Neither could income or
immigration status be shown to contribute to this ethno-racial variation.
Mislabeling of depression as dementia also could not be implicated. A later age
of onset could produce a tendency towards the relatively lower rates of
dementia noted among the non-Hispanic whites, but the evidence in favor of
this hypothesis is built on an informant's retrospective report which is viewed
with reservations about reliability and which must defer to the relevant data that
the longitudinal phase of the study will generate. Nevertheless, if the Hispanic
and African-American groups are adjusted to match the age-education profile of
the non-Hispanic whites, significant differences in the rate of dementia remain
between non-Hispanic whites and each of the other two ethno-racial groups.

Note that in referring to the results of analyses of relationships between
dementia and education or income, we use the neutral term associations rather
than terms suggesting causality. Nevertheless, it is clear that the processes that
result in educational level are completed many decades before the onset of
evidence of dementia resulting from either Alzheimer's disease or multi-
infarctions. Moreover, the great majority of cases of dementia have an onset at
75 years or older, 10 or more years after the average age of retirement, making
it unlikely that the level of income could be influenced by the dementia. There
does remain the possibility of the existence of a pre-dementia condition (e.g.,
prodrome or state of vulnerability), so far undetected, that could intervene in the
educational and income-producing years of life.

Ethno-Racial Consistency in the Associations of Dementia

For all ethno-racial groups, the level of independently (i.e., informant)
reported functional impairment increases regularly from normal people to those
with border-zone nondementia to those with border-zone dementia.
Correspondingly, memory complaints are greatly increased in the two dementia
categories (border-zone and advanced) within each ethno-racial group, although
more clearly among Hispanics and non-Hispanic whites than for African
Americans. Although there are ethno-racial differences in the types of memory
problems that are the content of complaints, the increase of memory complaints
in dementia is consistent for all ethno-racial groups. An excess frequency of
intolerable and desperate levels of affective suffering was also found in the two
dementia categories: this excess is much greater in the non-Hispanic whites and
is least in the African Americans.

It appears that the concepts of dementia applied in this study are associated
with considerable impairment of subjective and objective aspects of functioning
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and qualities of life in the three ethno-racial groups. For these reasons, the
findings on ethno-racial variation warrant attention. These findings also
strengthen the argument for applying the broader concept (i.e., border-zone and
advanced cases) of dementia in the investigation of ethno-racial variation in
rates and effects of dementia. By extension, an argument can be made for
investigating also the border-zone nondementias. All these categories have
associations with impairments in the quality of life.

Working Hypotheses for the Effects of Education

Evidence is mounting that the educational effects on rates of dementia are
real and not a methodological artifact, although it is supposed that education
acts on a biologically predisposed substrate. Added to other brain insults and
vulnerabilities, these educational factors raise the rates of Alzheimer's disease,
multi-infarct dementia, and other subtypes of dementia. An account of the
pathways by which education could appear to affect, or could actually affect,
rates of dementia has been addressed in a recent paper (Gurland et al., 1995a,
1995b) by these investigators. The following summary is adapted from that
paper:

1.  Selective hypothesis: Persons who will develop dementia in late life
already have reduced cognitive reserve from early childhood. They
therefore have difficulty in coping with the challenges of the schooling
process. Consequently, they drop out of school and thus produce a
relationship between lower educational achievement and later
development of dementia. Barriers to continuing schooling come at
distinctive educational levels depending on the inadequacies of a
particular educational system.

2.  Associational hypothesis: Poor education goes hand in hand with many
other potential mechanisms for inducing or precipitating dementia,
including malnutrition, exposure to trauma, alcohol abuse, and
inadequate health care.

3.  Educational hypothesis: Good, lifelong education builds and maintains a
robust neurobiological structure and cognitive reserves that compensate
for any deteriorative forces that might come to bear upon the brain.
Beneficial effects earlier in life might be extended through continuing
intellectual stimulation.

Ethno-Racial Differences in Service Utilization

Given the ethno-racial equivalencies in the quality-of-life associations of
dementia, the inequalities in service utilization take on added importance.
Hispanics and African Americans with dementia are much less likely than non-
Hispanic whites with dementia to be admitted to a nursing home. Preference
for, and reliance on, home care of people with dementia rather than nursing
home admission is stronger for Hispanics and African Americans than for non-
Hispanic whites. The high use of emergency clinic services by Hispanics and
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African Americans could indicate that their preference for home care is not
supported by the adequate availability of primary medical care. Less consistent
with this pattern of service use are that admissions to hospitals are highest
among African Americans and non-Hispanic whites with dementia and lowest
among Hispanics with dementia. Analyses of the service impacts have been
presented elsewhere, with suggestions for policy and planning efforts (Chen and
Gurland, 1995).

CONCLUSION

Age and education account for a substantial part of the variance in rates of
dementia among the three ethno-racial groups under study. Other demographic
variables that were tested do not appear to make a significant contribution to
this variance. The methods of the study were directed at reducing ethno-racial
(including educational) bias in making diagnostic comparison and support the
inference that the findings are related to a process of dementia and not to
mislabeling.

Given the profiles of demographic and other variables occurring in these
ethno-racial groups, rates of dementia in Hispanic and African-American
groups are dramatically in excess of that found in non-Hispanic whites. In all
ethnoracial groups the presence of dementia is accompanied by a deterioration
in the quality of life: functional limitations in the tasks of daily living, self-
report of memory problems, and affective suffering. This reinforces the view
that the diagnosis of dementia reflects a process that carries serious
consequences for each of the ethno-racial groups.

The findings identify several useful lines of inquiry. Further investigation
of the associations between education and rates of dementia could lead to
preventive interventions: three working hypotheses have been proposed here.
Distinctive ethno-racial service utilization patterns by people with dementia
point to the value of examining the needs and need fulfillment of people with
dementia in these groups more closely, with special reference to the impact
these needs and their fulfillment have on the quality of life of people with
dementia and of their family.

Methodological advances demonstrated in this study could allow the issues
in ethno-racial variation in dementia to be approached with some confidence
that ethno-racial bias will not confound the interpretation of findings unduly.
Perhaps, the most important contribution of these methods is to clarify the
associations of this health disorder with impairments in the quality of life. This
step changes the focus of inquiry from diagnostic labels to conditions with
serious consequences for those afflicted and their families.
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9

Cardiovascular Disease Among Elderly
Asian Americans

Dwayne Reed and Katsukiko Yano

INTRODUCTION

Migration of people from one environment to another provides an unusual
opportunity to observe a natural experiment, for while the genetic
characteristics of the people remain relatively unchanged, the new place is
different from the place of origin in many physical, biological, and social ways.
Such contrasts are important to our interest in ethnic differences in chronic
disease in the elderly as they allow for the examination of the risk of disease
among migrants and nonmigrants in both places, and between migrants and
their offspring at the place of destination.

The migration of Japanese to Hawaii and California between 1885 and
1923 provided the basis for one of the most extensively studied examples of this
kind of process. Stimulated by the heavy demand for agricultural labor, many
Japanese men from the southern prefectures of Honshu, the main island of
Japan, responded to advertisements for work in the United States. Most of them
prospered, sent for wives, and established permanent residences. The
importance of this situation became apparent in the late 1950s when
international comparisons of mortality rates from coronary heart disease
showed that Japanese in Japan had among the lowest rates in the world and that
Japanese in Hawaii and California had rates that were two and three times
higher (Gordon, 1957) (Figure 9-1).

In order to examine the validity of these data, a collaborative
epidemiological investigation using the acronym Ni-Hon-San was initiated in
Japan, Hawaii, and California in 1965; a standardized protocol was used to
minimize methodological differences. After a baseline study, follow-up
examinations and surveillance of the incidence of coronary heart disease and all
causes of death have been

CARDIOVASCULAR DISEASE AMONG ELDERLY ASIAN AMERICANS 270

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


FIGURE 9-1 Atherosclerotic heart disease mortality rates for Japanese men aged
55-64 by geographic area, 1950. SOURCE: Gordon, 1957.

maintained to date in japan and Hawaii but not in California. The main
objectives of this prospective study were (1) to verify the reported differences
among Japanese men in the three geographic locations by comparing prevalence
of, incidence of, and mortality from coronary heart disease measured the same
way, and (2) to search for the factors that could explain the observed
differences. In this report, we review the findings concerning the cultural,
lifestyle, and biological differences among the different population and nativity
groups, and provide data on the effect of these characteristics on the incidence
of cardiovascular disease. We will place special emphasis on the generational
subgroups within the Honolulu Heart Program cohort, which has been followed
for more than 25 years.

METHODS

Study Population

Details of the recruiting methods, population characteristics, and
examination procedures for the cohorts have been published elsewhere (Kato et
al., 1973; Kagan et al., 1974; Nichaman et al., 1975; Marmot et al., 1975; Worth
et al., 1975). A brief summary follows (Table 9-1). In Japan, the target
population included approximately 2,400 Japanese men who were born between
January 1, 1900, and December 31, 1919, selected from the Adult Health Study
population of the Radiation Effects Research Foundation in Hiroshima and
Nagasaki. These men have been examined biennially since 1958 to study the
late effects of indirect exposure to atomic bomb radiation. Among these men,
2,141 participated in the initial examination of the Ni-Hon-San Study in
1965-1966.
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TABLE 9-1 The Ni-Hon-San Study Design

Characteristic Japan Hawaii California
Residence Hiroshima, Nagasaki Honolulu San Francisco
Initial exam date 1965-1966 1965-1968 1969-1970
Number examined 2,141 8,006 1,844
Response rate (%) 80 72 68
Mean age (years) 56.2 54.4 52.8

In Hawaii, over 11,000 men of Japanese ancestry who were born between
1900 and 1919 and were residing on Oahu Island as of January 1, 1965, were
identified and located through an updated record of the World War II Selective
Service registration. Among these men, 8,006 participated in the initial
examination from 1965 to 1968.

In California, a special census was conducted in 1967 to locate Japanese
Americans living in the eight counties of the San Francisco Bay area. Of more
than 2,700 men born between 1900 and 1919, 1,844 were examined in 1969 and
1970.

In all geographic areas, all four grandparents had to be Japanese for a
participant to be included in the study.

Baseline Examination

All participants were interviewed to obtain information on
sociodemographic variables, past medical history, family medical history,
smoking habits, alcohol consumption, and dietary intake. Anthropometric
measurements, three blood pressure determinations, tests of lung function, a
resting 12-lead electrocardiogram, and measurements of hematocrit, serum
cholesterol, triglycerides, uric acid, and glucose were performed 1 hour after
ingestion of 50 grams of glucose on nonfasting blood specimens. Physical
examinations focusing on the cardiovascular system were also performed. The
values recorded at this baseline examination were used as risk factor levels
throughout the present report unless otherwise noted.

Measures of Acculturation for the Hawaii Cohort

The variables used in this study as measures of the degree of exposure to
Japanese culture include birthplace (mainly Japan or Hawaii), total number of
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years lived in Japan, ability to read and write Japanese, ability to speak
Japanese, and an index of preference for a Japanese over a Western diet. This
information was obtained from each subject at the baseline examination.

Those men who were born in Japan and migrated to the United States are
called Issei (first generation), and those born in other areas are called Nisei
(second generation). About 10 percent of the Hawaiian Nisei went to Japan for
education and returned after living in Japan 10 years or longer. These men were
called Kibei (literally, ''returned to America"). For all of these men, most of the
time spent in Japan was during childhood and early adult life. About three-
fourths of the Issei migrated to Hawaii after age 12, and most of the Kibei went
to Japan before age 10.

Special skill in the use of the Japanese language was acquired during
childhood either by formal education in Japan or by attending special language
schools run by Japanese communities in Hawaii. These language schools were
attended by most Nisei after regular school hours, but the duration and
frequency of attendance varied. Evaluation of the language skill was made on
the basis of self-assessment.

The Japanese diet score (Japanese foods/sum of Japanese and American
foods) was calculated, by asking each subject the frequency of eating typical
Japanese and typical American food items during the previous day. A higher
score indicates preference for a more traditional Japanese diet.

Additional cultural information was available for a subset of 4,653 men in
the Hawaii cohort who completed a sociocultural questionnaire in 1971. The
questionnaire contained a variety of questions relating to acculturation,
theoretically stressful life situations, and social networks that are thought to be
protective against the stressful aspects of cultural changes.

Follow-up Examinations and Surveillance

In Japan, follow-up information was obtained by reexamination every 2
years and by surveillance of death certificates. In Hawaii, follow-up
examinations were done 2 and 6 years after the baseline examination, and
routine surveillance of hospital discharge records and death certificates has been
maintained to date. In California, surveillance of death certificates was
maintained for 2 years.

Definition of Cases

The prevalence of coronary heart disease at the initial Ni-Hon-San
examination included definite and probable myocardial infarction diagnosed by
electrocardiogram findings and angina pectoris diagnosed by the World Health
Organization standard questionnaire. The incidence of cases among men
without any clinical coronary heart disease at baseline was classified by the
worst level of disease. Fatal cases of coronary heart disease were defined as
deaths due to acute
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coronary heart disease (including myocardial infarction, coronary insufficiency,
and sudden death with coronary-type chest pain) or to chronic coronary heart
disease (including congestive heart failure and severe arrhythmia with a prior
history of coronary heart disease).

Sudden deaths within 1 hour after the onset of symptoms without clear
evidence of coronary heart disease (by electrocardiogram, cardiac enzyme, or
chest pain), and in the absence of other attributable causes, are usually regarded
in the United States as fatal coronary heart disease and were included in studies
of the Hawaii cohort. Because of inconsistencies, however, it was decided to
exclude this category for comparisons of U.S. and Japanese cases. Old
myocardial infarctions found incidentally at autopsy without a clinical history
of coronary heart disease were also excluded because it was difficult to
determine whether the myocardial infarction occurred before or after the
baseline examination. Another category of exclusion was coronary heart disease
death diagnosed only by death certificate without supportive evidence from
either clinical or autopsy findings. In the original study protocol, a comparison
of the incidence of nonfatal myocardial infarction was also planned. However,
different methods of case ascertainment made a valid comparison difficult.

In order to ensure the comparability of case ascertainment, one of the staff
physicians from each study group visited the other study site and independently
reviewed all potential cases in each cohort. Only those cases with a diagnosis
agreed upon by physicians of both groups were accepted for the study.

For analyses of the association of risk factors upon the incidence of
coronary heart disease within the Hawaii cohort, total coronary heart disease,
subgroups of fatal coronary heart disease, nonfatal myocardial infarction, and
angina pectoris were used. Ascertainment was based on both temporal changes
of electrocardiograms at follow-up examinations and hospital surveillance
records of diagnostic electrocardiograms and cardiac enzyme values.

Comparison data on incidence cases were available for a 2-year follow-up
period in Hawaii and California and for a 12-year period in Hawaii and Japan.
Incidence case data for risk factor analyses were available for a 23-year follow-
up period in Hawaii.

Age Categories

The men in the Ni-Hon-San baseline examination were born between 1900
and 1919 and ranged from 45 to 70 years of age at that examination. The
statistical models used follow-up duration and person-years at risk during 5-
year age intervals. Thus, for the Hawaii-Japan 12-year follow-up comparisons,
it was possible to examine rates from ages 45 to 79.

Within the Hawaii cohort, special attention has been given to comparison
of coronary heart disease risk factors in elderly and middle-aged men. Data for
these studies used the measurements of risk factors made in the third follow-up
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exam for 1,419 elderly men aged 65 to 74 and 3,440 middle-aged men aged 51
to 59. Among the generational subgroups in Hawaii, nearly all of the Issei were
55 or older at the baseline examination, so comparisons of risk factors were
made only for men aged 55 to 68 at baseline.

RESULTS

Ni-Hon-San Comparisons

Table 9-2 presents age-adjusted mens and percentages of selected variables
measured at the initial examination for the three study cohorts. Both the Hawaii
and the California cohorts were more obese (greater body mass index) and had
higher mean values of serum cholesterol and glucose 1 hour after ingestion of
50 grams of glucose than the members of the Japan cohort. Systolic blood
pressure was highest in California and similar in both Japan and Hawaii.
Diastolic blood pressures were highest in California, intermediate in Japan, and
lowest in Hawaii. The percentage of men currently smoking cigarettes was
highest in Japan, intermediate in Hawaii, and lowest in California. Most of
these differences between the Japan cohort and the two migrant cohorts were
statistically significant.

Table 9-3 shows age-adjusted means of nutrient intake for the three
cohorts. The assessment of dietary intake was carried out using the 24-hour
recall method in all study sites (Kato et al., 1973). Both the Hawaii and the
California cohorts had substantially higher percentages of total calories derived
from animal protein and fat, as well as a higher intake of dietary cholesterol
than the Japan cohort. Animal protein accounted for 50 percent of total protein
in Japan and 75 percent in both Hawaii and California. Similarly, saturated fat
accounted for only 40 percent of total fat in Japan and 70 percent in both
Hawaii and California. In contrast, percentages of total calories derived from
carbohydrates, especially complex carbohydrates, and alcohol were
significantly greater in Japan than in Hawaii and California.

Table 9-4 shows age-adjusted prevalence rates per 1,000 men of definite or

TABLE 9-2 Age-Adjusted Means and Percentages of Selected Variables at Baseline
Examination for the Ni-Hon-San Study

Variable Japan Hawaii California
Body mass index (kg/m2) 21 24a 24a

Systolic blood pressure (mm Hg) 134 134 138a

Diastolic blood pressure (mm Hg) 84 82 88a

Serum cholesterol (mg/dL) 186 218a 225a

Serum glucose (mg/dL) 145 162a 160a

Current smokers (%) 76 44a 35a

a Significantly different from Japan (p < .05).
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TABLE 9-3 Age-Adjusted Mean Intake of Nutrients at Baseline Examination for the Ni-
Hon-San Study

Variable Japan Hawaii California
Total calories 2,190 2,267 2,262
Total protein (% of calories) 14 17 16
Animal protein (% of calories) 7 12 12
Total fat (% of calories) 15 33 38
Total carbohydrate (% of calories) 63 46 44
Complex carbohydrate (% of calories) 51 30 27
Alcohol (% of calories) 9 4 3
Cholesterol (mg) 468 544 533

possible myocardial infarction diagnosed at the baseline exam, 2-year
incidence rates of definite coronary heart disease (nonfatal myocardial
infarction and fatal coronary heart disease), and 12-year incidence rates of fatal
coronary heart disease per 1,000 person-years by place. These rates follow the
same stepwise increase from Japan to Hawaii to California as was shown in the
earlier reported mortality rates and indicate that this pattern was not due to
statistical or diagnostic differences in the three areas.

Studies comparing the incidence of coronary heart disease among the Ni-
Hon-San Study cohorts found that the major risk factors predicted the risk of
coronary heart disease in a generally consistent way in all cohorts, and that the
differences in the incidence of or mortality from coronary heart disease could be
largely explained by the differences in the levels of known risk factors among
indigenous Japanese men and among men of Japanese ancestry living in the
United States (Robertson et al., 1977; Yano et al., 1988). For example, in
regression of the incidence of coronary heart disease, the effects on baseline
serum cholesterol were the same in Japan and Hawaii, but the distribution of
serum cholesterol was much higher in Hawaii. Thus, we can infer that there can
be a twofold to threefold difference in the risk of coronary heart disease among
men of the same Japanese ancestry living in difference places and that the
increased risks

TABLE 9-4 Age-Adjusted Prevalence and Incidence of Coronary Heart Disease Among
Japanese Men by Place

Disease Measure Japan Hawaii California
Prevalence of myocardial infarction by ECG/1,000 25.0 35.0 45.0
2-year incidence of definite CHD/1,000 person-years 1.4 3.0 4.3
12-year incidence of fatal CHD/1,000 person-years 1.0 1.4 —

Note: ECG = electrocardiogram; CHD = coronary heart disease.
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were due to social and behavioral influences of the place, which are manifested
in differences in blood pressure, serum cholesterol, cigarette smoking, and
obesity.

Cultural Pathways to Coronary Heart Disease in the Elderly

The first stage of understanding how the social and cultural environment of
the United States affected the risk of coronary heart disease among the different
generational subgroups was to verify whether the known biological risk factors
were the major predictors of the incidence of the disease among the elderly men
of Japanese ancestry in the Hawaii cohort.

At the third examination of the Hawaii cohort (1971-1973), 1,419 men
were between ages 65 and 74 and were free of cardiovascular disease. Risk
factor measures made at that time were used to predict the incidence of
coronary heart disease during a 12-year follow-up period. Figure 9-2 shows the
age-adjusted relative risks for developing coronary heart disease from Cox
regression models with all variables included simultaneously. All of these risk
factors were statistically significant for these older men, and the strength of the
associations were similar to those found for middle-aged men (Benfante et al.,
1989; Benfante and Reed, 1990; Reed and Benfante, 1992).

Having verified the importance of the biological risk factors for coronary
heart disease among these Japanese men, we proceeded to examine the cultural
experiences that might further our understanding of the international differences.

FIGURE 9-2 Age-adjusted multivariate relative risks (with 95% confidence limits)
for developing coronary heart disease among elderly Japanese-American males
during a 12-year follow-up period. Note: BP = blood pressure; Hx = diagnosis.
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TABLE 9-5 Age-Adjusted 6-Year Incidence Rates of Total CHD/1,000 by Birthplace and
Years in Japan for Men Aged 60 to 68 at Baselinea

Birthplace and Years in Japan Number at Risk CHD Incidence
Japan (Issei)
1-40 729 46
Hawaii-U.S. (Nisei)
10+ 108 46
1-9 136 73
0 179 75

a p < .01 from logistic regression models.
Note: CHD = coronary heart disease.

One of our first efforts was to focus on childhood experiences in terms of
birthplace and the number of years spent in Japan.

Table 9-5 shows age-adjusted 6-year incidence rates of total coronary heart
disease for men aged 60 to 68 at the initial examination, by place of birth and
number of years in Japan. The rates were lowest for Issei men born in Japan and
for the Nisei who were sent to Japan for 10 or more years of schooling. The
rates were over 60 percent higher for Nisei who never went to Japan, and for
those who spent less than 10 years in Japan. These differences were statistically
significant in logistic regression models that included age (Yano et al., 1979).

Another approach was to analyze the baseline risk factor levels for the two
groups. Risk factor levels were compared for 823 Issei and 2,070 Nisei (with
less than 10 years in Japan), all aged 55 to 68 at the initial examination. As
Table 9-6 shows, the Issei men born in Japan had significantly lower levels of
all major risk factors for coronary heart disease except for serum glucose and
cigarette-pack years. Additional analyses indicated that the Issei usually ate a
more traditional
TABLE 9-6 Age-Adjusted Levels of Selected CHD Risk Factors at Baseline Exam by
Generation Subgroup for Men Aged 55 to 68

Variable Issei (N = 823) Nisei (N = 2,070)
Systolic blood pressure (mm Hg) 136 138a

Diastolic blood pressure (mm Hg) 81 83a

Serum cholesterol (mg/dL) 214 218a

Serum triglyceride (mg/dL) 193 229a

Serum glucose (mg/dL) 171 170
Physical activity index 34 32a

Body mass index (kg/m2) 23.2 23.6a

Cigarette-pack years 26 24

a p < .05 for age-adjusted group mean differences.
Note: CHD = coronary heart disease.
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Japanese diet, with significantly lower levels of total fat and saturated fatty
acids. When incidence rates of definite coronary heart disease over a 23-year
follow-up period were adjusted for the major risk factors, there were no
statistically significant differences between the generational subgroups. This
finding indicates that the difference in risk for coronary heart disease can be
accounted for by the differences in known risk factors.

More detailed studies of acculturation, that is, cultural change from
Japanese to Western lifestyle, were made on a subset of 4,653 men in the
Hawaii cohort who completed a sociocultural questionnaire in 1971 and were
followed for the incidence of definite coronary heart disease for 7 years (Reed
et al., 1982, 1983, 1984). Acculturation items were grouped as follows:

1.  Culture of upbringing: these items measured exposure to Japanese
influences during childhood, including years of Japanese language
school, years in Japan, childhood religion, and ethnicity of childhood
friends.

2.  Cultural assimilation: these items measured the degree to which an
individual maintained Japanese cultural forms during adult life,
including language use and religion.

3.  Social assimilation: these items measured the degree to which an
individual had maintained contact with Japanese ethnic groups and
customs in the community.

4.  Total acculturation: this was a summary score of all items.

When the men were grouped into quartiles of acculturation scores, there
was a statistically significant inverse association between the total acculturation
score and the incidence of coronary heart disease of all kinds as shown in
Table 9-7.

Age-adjusted baseline risk factor levels were then calculated for men in
quartiles of the total acculturation score. Table 9-8 shows that men in the most
Western groups consistently had levels indicating higher risk. They were more
obese, were less physically active, smoked more cigarettes, had higher serum
cholesterol levels, ate less complex carbohydrate, and drank less alcohol than
men in the more traditional Japanese groups. There were no differences in
socioeconomic status among these groups.

When each acculturation score was included in multiple logistic models
that also included the major biological risk factors, none of the acculturation
scores were associated with any clinical measure of coronary heart disease
(Reed et al., 1982). In separate analyses, we also looked at individual questions
used in the scores. The frequency of speaking or reading Japanese was the only
item that was significantly inversely associated with the incidence of coronary
heart disease of all kinds in the presence of the other risk factors.

Rates of coronary heart disease have been linked to a variety of
theoretically stressful psychosocial factors, including rapid culture change,
social alienation, and value conflicts. Social support networks theoretically
provide protection
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TABLE 9-7 Age-Adjusted 7-year CHD Incidence Rates/1,000 by Quartiles of Total
Acculturation Scores

Quartiles Total CHDa Fatal Myocardia1
Infarction

Nonfatal
Myocardia1
Infarctionb

Angina

1, most Western 62 15 32 15
2 43 16 19 8
3 50 21 15 14
4, most Japanese 35 16 14 5

a p = .02.
b p = .06.
Note: CHD = coronary heart disease.
The probability level was obtained from bivariate logistic regression of acculturation score and
age on CHD incidence.

against such forms of social stress. We were able to examine these
hypotheses within the Hawaii cohort, using the 4,653 men who completed the
detailed questionnaire in 1971 and who were followed for 7-year incidence of
coronary heart disease (Reed et al., 1983, 1984).

The general pattern of results indicated that such psychosocial processes as
geographic mobility, generational mobility, sociocultural inconsistency, and
occupational stress were not associated with the incidence of coronary heart
disease or with other chronic diseases of the elderly men in this cohort.
Measures of social support networks were inversely associated in bivariate
analyses with age, but in multivariate models that included the main risk
factors, the associations were not statistically significant (Reed et al., 1983).
Furthermore, there were no

TABLE 9-8 Age-Adjusted Mean Values of Selected Risk Factors by Quartiles of the
Total Acculturation Score

Quartilesa

Risk Factors 1 2 3 4
Systolic blood pressure (mm Hg) 133 134 134 134
Serum cholesterol (mg/dL) 221 220 218 215b

Serum glucose (mg/dL) 160 161 159 157
Body mass index (kg/m2) 26 24 24 23b

Physical activity index 31 33 34 35b

Cigarettes/day 11 9 9 7b

Alcohol (ounces/month) 10 12 13 15b

Complex carbohydrate (grams/24 hr.) 161 167 171 176b

Socioeconomic status 2.0 1.9 2.1 2.0

a Quartiles reflect a scale based on the most Western or non-Japanese response quartile to the
most traditional Japanese response quartile.
b p < .05 from bivariate multiple regression of risk factor and age on acculturation score.
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significant interactions indicating that social support networks were especially
protective for men in stressful social or occupational situations.

DISCUSSION

The major inferences from the Ni-Hon-San studies can be summarized as
follows: (1) there is a twofold to threefold higher risk of coronary heart disease
among Japanese men in the United States compared with Japanese men in
Japan, and (2) this difference can be accounted for largely by differences in the
major risk factors, especially serum cholesterol, serum glucose, blood pressure,
smoking, and alcohol intake. Thus, while we know of genetic determinants of
some of these risk factors, the behavioral influences appear to play an
overwhelming role. These behavioral influences can affect all groups migrating
from low-risk to high-risk areas; our recognition of the significance of these
influences points out the importance of prevention efforts to lower the risk of
coronary heart disease. The path, however, is two way; we can predict that the
rapid westernization taking place in Japan will result in an appreciable increase
in the occurrence of coronary heart disease within the next few decades unless
preventive measures are taken.

The studies of groups by birthplace and acculturation within the Hawaii
cohort confirmed that the major risk factors for coronary heart disease in
middle-aged U.S. males also predicted the incidence of coronary heart disease
in elderly Japanese Americans in Hawaii. In addition, it was clear that the
experiences of early life, in terms of exposure to traditional Japanese culture
and lifestyle, profoundly influence the risk of coronary heart disease in late life
by affecting the known biological and behavioral risk factors. The most
common pattern was a change from a traditional Japanese lifestyle involving
high physical activity to a sedentary lifestyle along with a change from an Asian
diet low in animal fat and protein to a high-calorie, high-fat Western diet; these
changes lead to obesity, hypertension, diabetes, and high serum cholesterol.

We found no independent association between sociocultural measures and
the risk of coronary heart disease, with the single exception of Japanese
language ability, which could also be an indirect measure of exposure to
Japanese diet during childhood. This does not mean that cultural influences are
unimportant. On the contrary, they are among the most important determinants
of health behavior. Our goal should be to understand which cultural
characteristics, such as a Japanese diet, are healthy and to support their
continuation while at the same time focusing on decreasing such unhealthy
characteristics as cigarette smoking. We should also be aware that some risk
factors may help protect against developing one disease and increase the
likelihood of developing another. It is therefore important to concentrate on risk
factors that are common denominators for numerous diseases. Cigarette
smoking, a high-fat diet, obesity, and hypertension are good examples.
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There was no evidence from these studies that psychosocial measures of
theoretically stressful life situations were predictive of the incidence of
coronary heart disease. Since this field of study is complicated and the Japanese
Americans under study were unique in many characteristics, it would be a
mistake to extrapolate these findings to other cultures. We would, however, put
a low priority on this type of research.

We had no information on access to and use of health care for the Hawaii
cohort. Socioeconomic status as measured by education, type of housing, and
occupation had no independent association with the risk of coronary heart
disease in this cohort, but it should be noted that the range was narrow and that
health care in Hawaii has been available to nearly everyone.

To our knowledge, there are no other prospective studies of cardiovascular
disease among Asians living in the United States. There are, however, several
cross-sectional surveys of risk factors for cardiovascular disease that provide
some interesting comparisons. A study of risk factors among 346 elderly
Chinese immigrants in Boston showed that they had lower levels of obesity,
blood pressure, and serum cholesterol and that they ate less fat and more
carbohydrate than elderly whites (Choi et al., 1990).

A 1979 study of hypertension among four Asian and Pacific Island groups
in California showed great variation among the different Asian ethnic groups
(Stavig et al., 1984). Filipinos had the highest rates of hypertension and
Japanese the lowest. The authors implied that change in dietary patterns
involving adoption of American foods resulted in increased obesity and
hypertension.

A more recent study of risk factors for cardiovascular disease among over
13,000 Asian Americans in California confirmed the existence of important
differences among the different Asian subgroups (Klatsky and Armstrong,
1991). Of interest was the finding that obesity was higher among U.S.-born
Asian-American men than among men born in Asia. Cigarette smoking,
however, was higher among U.S.-born women than among their Asian-born
counterparts. These findings indicated that cultural influences differ by sex.

FUTURE RESEARCH

The findings from the Ni-Hon-San studies are consistent with those of
studies of other populations that have migrated from areas of low to high risk of
coronary heart disease. All support the concept that differences in the
occurrence of coronary heart disease are due mainly to specific behavioral and
lifestyle characteristics that are influenced by social and cultural standards.
Modification of high-risk behavior offers the clearest and most effective way to
prevent cardiovascular disease and the resulting physical disability in the
elderly. Because it is also well established that the underlying disease process of
atherosclerosis begins in childhood and progresses through adult life (Wissler,
1991), major efforts need to be directed towards children and young adults.
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We would therefore suggest two levels of activities for future research.
The first would focus on children and young adults. There is a need to
determine current levels of the risk factors that are common denominators for
the major chronic diseases of late life among different ethnic subgroups. As
noted earlier, cigarette smoking, obesity, physical inactivity, and a high-fat diet
are open to modification. Once highand low-risk groups are identified, there is a
need to determine which cultural characteristics promote healthy and unhealthy
behaviors, and which are open to influence.

The second focus would be on communities. What elements within a
community promote healthy and unhealthy behaviors? A growing body of
literature indicates that it is possible to alter risk factor levels through
intervention at the community rather than the individual level (Farquhar et al.,
1990). Food preparation in school lunch programs and community efforts to
reduce cigarette smoking are examples of this kind of intervention.

In summary, we believe that a major part of the differences in the risk of
coronary heart disease among ethnic groups can be accounted for by a small
number of known biological and behavioral factors. Studies of migrants and
native-born groups show that these risk factors can be modified by cultural
influences. These findings also provide us with a realistic goal. If we cannot
completely prevent a disease, we can attempt to reduce its occurrence to the
level experienced by the group with the lowest risk.

REFERENCES
Benfante, R., and D. Reed 1990 Is elevated serum cholesterol level a risk factor for coronary heart

disease in the elderly? Journal of the American Medical Association 263:393-396.
Benfante, R.J., D.M. Reed, C.J. MacLean, and K. Yano 1989 Risk factors in middle age that predict

early and late onset of coronary heart disease. Journal of Clinical Epidemiology 42:95-104.
Choi, E.S., R.B. McGandy, G.E. Dallal, M.D. Russell, R.A. Jacob, E.J. Schaefer, and J.A. Sadowski

1990 The prevalence of cardiovascular risk factors among elderly Chinese Americans.
Archives of Internal Medicine 150:413-418.

Farquhar, J.W., S.P. Fortmann, J.A. Flora, C.B. Taylor, W.L. Haskell, P.T. Williams, N. Maccoby,
and P.D. Wood 1990 Effects of community wide education on cardiovascular disease risk
factors. The Stanford Five-City Project. Journal of the American Medical Association
264:359-365.

Gordon, T. 1957 Mortality experience among the Japanese in the United States, Hawaii, and
California. Public Health Reports 72:543-553.

Kagan, A., B.R. Harris, W. Winkelstein Jr., K.G. Johnson, H. Kato, S.L. Syme, G.G. Rhoads, M.L.
Gay, M.Z. Nichaman, and H.B. Hamilton 1974 Epidemiologic studies of coronary heart
disease and stroke in Japanese men living in Japan, Hawaii, and California: Demographic,
physical, dietary, and biochemical characteristics. Journal of Chronic Disease 27:345-364.

CARDIOVASCULAR DISEASE AMONG ELDERLY ASIAN AMERICANS 283

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


Kato, H., J. Tillotson, M.Z. Nichaman, G.G. Rhoads, and H.B. Hamilton 1973 Epidemiologic
studies of coronary heart disease and stroke in Japanese men living in Japan, Hawaii, and
California: Serum lipids and diet. American Journal of Epidemiology 97:372-385.

Klatsky, A.L., and M.A. Armstrong 1991 Cardiovascular risk factors among Asian Americans
living in northern California. American Journal of Public Health 81:1423-1428.

Marmot, M.G., S.L. Syme, A. Kagan, H. Kato, J.B. Cohen, and J. Belsky 1975 Epidemiologic
studies of coronary heart disease and stroke inJapanese men living in Japan, Hawaii, and
California: Prevalence of coronary and hypertensive heart disease and associated risk
factors . American Journal of Epidemiology 102:514-525.

Nichaman, M.Z., H.B. Hamilton, A. Kagan, T. Grier, S.T. Sacks, and S.L. Syme 1975
Epidemiologic studies of coronary heart disease and stroke in Japanese men living in
Japan, Hawaii, and California: Distribution of biochemical risk factors. American Journal
of Epidemiology 102:491-501.

Reed, D., and R. Benfante 1992 Lipid and lipoprotein predictors of coronary heart disease in elderly
men in the Honolulu Heart Program. Annals of Epidemiology 2:29-34.

Reed, D., D. McGee, J. Cohen, K. Yano, S. Syme, and M. Feinleib 1982 Acculturation and coronary
heart disease among Japanese men in Hawaii. American Journal of Epidemiology
115:894-905.

Reed, D., D. McGee, and K. Yano 1984 Psychosocial processes and general susceptibility to
chronic disease. American Journal of Epidemiology 119:356-370.

Reed, D., D. McGee, K. Yano, and M. Feinleib 1983 Social networks and coronary heart disease
among Japanese menin Hawaii . American Journal of Epidemiology 117:384-396.

Robertson, T.L., H. Kato, G.G. Rhoads, A. Kagan, M.G. Marmot, S.L. Syme, T. Gordon, R.M.
Worth, J.L. Belsky, D.S. Dock, M. Miyanishi, and S. Kawamoto 1977 Epidemiologic
studies of coronary heart disease and stroke in Japanese men living in Japan, Hawaii, and
California. Incidence of myocardial infarction and death from coronary heart disease.
American Journal of Cardiology 39:239-243.

Stavig, G.R., A. Igda, and A.R. Leonard 1984 Hypertension among Asian and Pacific Islanders in
California. American Journal of Epidemiology 119:677-691.

Wissler, R.W. 1991 USA multicenter study of the pathobiology of atherosclerosis in youth. Annals
of the New York Academy of Science 623:26-39.

Worth, R.M., H. Kato, C.G. Rhoads, A. Kagan, and S.L. Syme 1975 Epidemiologic studies of
coronary heart disease and stroke in Japanese men living in Japan, Hawaii, and California:
Mortality. American Journal of Epidemiology 102:481-490.

Yano, K., W.C. Blackwelder, A. Kagan, G.G. Rhoads, J.B. Cohen, and M.G. Marmot 1979
Childhood cultural experience and the incidence of coronary heart disease in Hawaii
Japanese men. American Journal of Epidemiology 109:440-450.

Yano, K., C.J. MacLean, D.M. Reed, Y. Shimizu, H. Sasaki, K. Kodama, H. Kato, and A. Kagan
1988 A comparison of the 12-year mortality and predictive factors of coronary heart
disease among Japanese men in Japan and Hawaii. American Journal of Epidemiology
127:476-487.

CARDIOVASCULAR DISEASE AMONG ELDERLY ASIAN AMERICANS 284

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


10

Health Status of Hispanic Elderly

Kyriakos S. Markides, Laura Rudkin, Ronald J. Angel,

and David V. Espino

INTRODUCTION

Hispanics represent one of the fastest growing segments of America's
elderly population. Although Hispanics accounted for only 3.7 percent of the 65
and older population in 1990, their share is projected to increase to 15.5 percent
by the middle of the next century (Bureau of the Census, 1993). The future
increases in the numbers and proportions of elderly Hispanics will be fueled by
the recent rapid growth in the total number of U.S. Hispanics. Persons of
Hispanic origin numbered 22.4 million in the 1990 census; this makes them the
second largest minority population in the nation (Bureau of the Census, 1991).
During the 1980s, this population increased by 53 percent, considerably faster
than the general population.

By far the largest segment of the Hispanic population (61.2%) is of
Mexican origin and resides primarily in the southwestern states of California,
Texas, Arizona, Colorado, and New Mexico; they are followed by Puerto
Ricans (12.1%), who live mainly in Puerto Rico and the New York City area,
and by Cuban Americans (4.8%), who are concentrated in south Florida
(Bureau of the Census, 1991). A variety of other Hispanic populations
originating in various Central and South American countries live principally in
the Northeast. The elderly Hispanic population in the United States reflects this
diversity, although the distribution across subgroups differs in the older
population. In 1990, roughly half (49%) of Hispanic elders were of Mexican
origin, 15 percent were of Cuban origin, and 12 percent were of Puerto Rican
origin. The relatively large proportion of Cuban-origin elders is due to the older
age distribution of this subgroup. In general,
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Hispanics are a relatively youthful population, with only 5 percent being 65 and
older (Bureau of the Census, 1993), but that proportion varies markedly across
the ethnic subgroups. Less than 5 percent of Mexican Americans and Puerto
Ricans are in the elderly age group, whereas 17 percent of Cuban Americans are
elderly (Bureau of the Census, 1990).

The limited gerontological research on older Hispanics has tended to focus
on the importance of the strength of family ties and how these might be
changing with greater industrialization, urbanization, and the acculturation of
younger generations into the larger society (Angel and Hogan, 1991; Bastida,
1984; Lacayo, 1992; Markides and Martin, 1983; Paz, 1993; Sotomayor and
Garcia, 1993). Despite increases in education and acculturation across
generations, the elderly in various Hispanic groups appear to enjoy good
relationships with their children (Markides et al., 1986), experiencing closer
proximity, more frequent contact, and stronger familial attitudes than Anglo
elderly (Keefe and Padilla, 1987; Sabogal et al., 1987).

Other research has pointed out the needs of Hispanic elderly for health and
social services, has emphasized the importance of linguistic and cultural
barriers to adequate service provision, and has discussed the need for culturally
sensitive health care and social services (e.g., Ginzberg, 1991; Ramirez de
Arellano, 1994; Wolinsky et al., 1989). The literature on the non-Cuban
Hispanic elderly has emphasized their low education, low incomes, and
generally low political power and socioeconomic standing in society (e.g.,
Sotomayor and Garcia, 1993).

MORTALITY AND LIFE EXPECTANCY

Despite their disadvantaged socioeconomic status, Hispanics appear to
have a generally favorable mortality profile (see reviews by Hayes-Bautista,
1992; Markides and Coreil, 1986; Rosenwaike, 1991; Vega and Amaro, 1994).
As early as 1970, regional epidemiological evidence suggested that Spanish
surnamed persons (largely Mexican Americans) had a life expectancy only
slightly below that of Anglos and markedly higher than that of blacks
(Bradshaw and Fonner, 1978; Schoen and Nelson, 1981; Siegel and Passel,
1979). Regional data for 1980 indicated that the already small Hispanic-Anglo
gap in life expectancy had narrowed even further (California Center for Health
Statistics, 1984; Gillespie and Sullivan, 1983). More recently, national data
have provided more definitive evidence that older Hispanics appear to be
advantaged relative to both Anglos and blacks in terms of mortality (Sorlie et
al., 1993; National Center for Health Statistics, 1994).

For the period 1989-1991, Hispanics in the age group 65 to 74 experienced
1,975 deaths per 100,000 population. In comparison, non-Hispanic whites had a
death rate of 2,575 and blacks a death rate of 3,735. The Hispanic advantage
held for deaths due to heart disease, cancer, stroke, and all other causes
combined. Middle-aged (45 to 64 years) Hispanics experienced a similar
advantage in rates
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of death due to heart disease and cancer. Only Asian Americans experienced
more favorable mortality conditions at the older ages (see National Center for
Health Statistics, 1994).

A recent analysis of the National Longitudinal Mortality Study has added
further evidence of a favorable mortality and health situation for Hispanics.
This prospective study has found lower death rates for middle-aged (45 to 64)
and older (65 and over) Hispanics than for non-Hispanic whites (Sorlie et al.,
1993). The Hispanic advantage holds for both genders and for all Hispanic
subgroups, although some of the differences were not statistically significant
owing to the small number of deaths. Overall, for every 10 deaths among non-
Hispanic white males and females aged 65 or older, Hispanic males experienced
7.2 deaths and Hispanic women 8.2 deaths. As might be expected, when
adjustments for income were introduced, the relative Hispanic advantage was
even greater for all causes of death (all causes, cardiovascular disease, cancer,
and all other causes combined) for men of all ages and women younger than 65.
Adjustments for income did not influence the relative mortality risks of older
women.

The analysis by Sorlie et al. (1993) of mortality by specific cause, which
combined all ages (25 and over) because of small numbers, showed Hispanic
adults to have lower rates of death for most cancers and cardiovascular diseases
when compared with non-Hispanic whites. Both Hispanic men and women
experienced this advantage, a contradiction of earlier regional research that had
suggested the advantage in cardiovascular disease was confined to males, at
least among the Mexican-origin population (Mitchell et al., 1990). In contrast,
one recent analysis did not reveal an advantage for Mexican-American males in
mortality from ischemic coronary disease and myocardial infarction (Espino et
al., 1994). These data, however, were confined to 1 year in one city, San
Antonio. The national data on mortality from specific cancers are consistent
with previous data suggesting that Hispanics have a relatively lower incidence
of major cancers, such as lung, colon, breast, and prostate cancers. At the same
time, it has been found that Hispanics have a higher incidence of stomach, liver,
gallbladder, and cervical cancer, all generally low-incidence cancers not
considered separately in the analysis by Sorlie and colleagues. (For discussions
of cancer incidence in Hispanic populations, see Gutierrez-Ramirez et al., 1994;
Markides and Coreil, 1986; Montes, 1989; Polednak, 1989; and Trapido et al.,
1990.)

The analysis of the National Longitudinal Mortality Study did identify
excess risk for Hispanics on two main causes of death. Consistent with past
research, Sorlie et al. (1993) found that mortality rates from diabetes were
roughly twice as high among Hispanic men and women than among non-
Hispanics. Hispanics of both genders also experienced higher rates of death
from liver disease/cirrhosis. Whereas this finding was expected for males, the
female excess is a surprise because of the relatively low alcohol consumption
rates among Hispanic women (Black and Markides, 1993).

The Hispanic mortality advantage appears to be shared by all of the major
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subgroups, although some diversity among the groups is evident. The advantage
appears to be more marked for men than for women among older Mexican
Americans and Puerto Ricans, and the largest advantage is observed for older
Cuban Americans of both genders (Sorlie et al., 1993). Of the three major
Hispanic groups, Puerto Ricans appear to have the highest age-adjusted
mortality rates and Cuban Americans the lowest (Rosenwaike, 1991; Sorlie et
al., 1993). Among Puerto Ricans, mortality rates are higher for residents of New
York City than for those living in Puerto Rico or elsewhere in the United States.
The excess mortality among New York City Puerto Ricans is primarily due to
higher death rates from homicide and from cirrhosis of the liver (Rosenwaike
and Hempstead, 1990). Comparisons among Hispanic groups also reveal that
the Mexican-origin population has higher mortality from accidents, but lower
suicide rates than the populations of Cuban and Puerto Rican origin. Puerto
Ricans have the highest death rate from cirrhosis of the liver, and the
populations of both Puerto Rican and Mexican origin have higher death rates
from diabetes than do Cuban Americans. The mortality profile of Cuban
Americans by cause of death is generally similar to that of the non-Hispanic
white population (Rosenwaike, 1991).

The generally favorable mortality and health profile of Hispanics has been
attributed both to possible protective cultural factors and to selective
immigration. It is becoming increasingly evident that immigrants tend to be
healthier than native-born persons at any age (Stephen et al., 1994), and large
rates of Hispanic immigration in recent decades are no doubt a factor
contributing to a favorable health profile. Foreign-born Hispanic males
experience significantly lower death rates in middle and old age than do native-
born Hispanic males, whereas among females, death rates are significantly
lower for the foreign born only in middle age (Sorlie et al., 1993). These
analyses suggest the operation of a ''healthy-migrant" effect to explain the low
mortality of Hispanics. However, even when place of birth is adjusted for,
Hispanic rates remained lower for men and women in middle age and for men
in old age.

EXPLAINING THE HISPANIC ADVANTAGE IN HEART
DISEASE AND CANCER MORTALITY

Why Hispanics, especially men, appear to have an advantage in mortality
from heart disease and cancer, remains a bit of a mystery. In addition to being
socioeconomically disadvantaged, Hispanics tend to have risk profiles for
chronic disease that are similar to or worse than the risk profiles of Anglos (e.g.,
Castro et al., 1985; Diehl and Stern, 1989; Mitchell et al., 1990; Samet et al.,
1988). The development of chronic disease begins with health behaviors and
conditions at younger ages. Therefore, most studies addressing risk factors,
including those discussed in this section, focus on adults of all ages, not
specifically elderly persons.

Studies have shown that compared with Anglos, Mexican Americans are
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more likely to have been diagnosed with diabetes (Samet et al., 1988), are more
likely to be obese (Balcazar and Cobas, 1993; Mitchell et al., 1990; Samet et al.,
1988; Winkleby et al., 1993), and are more likely to experience upper-body
obesity (Haffner et al., 1986). Mixed results have been obtained regarding
ethnic differences in hypertension. Some studies report that Hispanics have
higher prevalence than Anglos (Mitchell et al., 1990; Stern et al., 1987; Kraus et
al., 1980); other studies find Hispanics to have lower prevalence rates (Franco
et al., 1985; Sorel et al., 1991; Pappas et al., 1990; Samet et al., 1988), and at
least one study finds no ethnic differential in hypertension rates (Winkleby et
al., 1993). Cholesterol levels among Hispanics have been reported to be lower
than Anglos (Mitchell et al., 1990), higher than Anglos (Kraus et al., 1980;
Winkelby et al., 1993), and not significantly different (Derenowski, 1990).
Likewise, results regarding ethnic differentials in physical activity have been
mixed (Haffner et al., 1986; Markides and Coreil, 1986; Winkleby et al., 1993).

Acculturation has been shown to be associated with risk factors for chronic
disease. For example, recently analyzed data from the Hispanic Health and
Nutrition Examination Survey (Hispanic HANES) found that acculturation was
positively related to the presence of hypertension in Mexican Americans aged
55 to 74, suggesting that the prevalence of hypertension may very well increase
as the population becomes more acculturated into the larger society (Espino and
Maldonado, 1990). Acculturation has also been found to be negatively related
to both diabetes and obesity (Hazuda et al., 1988), suggesting the possibility of
some health benefits from becoming acculturated.

Unpublished data from the recently conducted Hispanic Established
Populations for the Epidemiologic Study of the Elderly (EPESE) that covered
3,050 Mexican Americans aged 65 and over from the five southwestern states
(conducted by the authors) do not support the notion that rates of hypertension
are lower among Mexican Americans, at least among the elderly. Data from this
representative sample indicate that approximately 44 percent of Mexican-
American elderly report being hypertensive (having been told by a doctor)
compared with approximately 39 percent in a national sample interviewed in
1985-1987 (National Center for Health Statistics, 1993). As in the general
population, hypertension rates were significantly higher among females than
among males. Moreover, the Mexican-American excess in hypertension is
confined to females. Among Mexican-American males, as among males in the
general population, the prevalence of hypertension declines somewhat from
ages 65 to 74 to ages 75 and over. Female rates, in contrast, show a slight
increase, suggesting the operation of greater selective survival among males at
advanced ages.

Another factor that may be related to low rates of both heart disease and
cancer mortality in Mexican Americans is the population's traditionally low
cigarette smoking rates. Among males, however, these rates have gone up in
recent years and are now equal to, if not higher than, other groups (Haynes et
al., 1990). Hispanic females have relatively low smoking rates, but these
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increase with acculturation (Coreil et al., 1991). Data from the Hispanic
HANES (Rogers, 1991) show that smoking rates among Puerto Ricans in the
Northeast have increased substantially in recent years and may very well
translate into higher rates of heart disease and smoking-related cancers. These
data show high smoking rates among males in all three major Hispanic
populations (Mexican Americans, mainland Puerto Ricans, and Cuban
Americans). However, Mexican-American males smoke significantly fewer
cigarettes compared with males in the general population and other Hispanic
males. Cuban-American males smoke the most, which is consistent with their
high lung cancer mortality rates.

Alcohol consumption is another important health behavior to consider. As
mentioned earlier, Mexican-American and Puerto Rican men have high
mortality from cirrhosis of the liver, which is probably related to heavy use of
alcohol. Data for Mexican-American men indicate continued heavy use into late
middle age, but rather low rates of consumption in old age (Markides et al,
1990; Rogers, 1991). Mexican-American women have low alcohol use, with
alcohol consumption being positively associated with acculturation, at least
among younger women (Black and Markides, 1993). Heavy drinking rates are
also high among Puerto Rican males (Rogers, 1991), while Cuban American
males exhibit more moderate consumption patterns similar to those in the
general population (Black and Markides, 1994). Of the three Hispanic groups,
Puerto Rican Americans exhibit the highest consumption of hard liquor at any
age and in both genders (Rogers, 1991).

When all the above evidence is considered, any advantage in heart disease
and cancer in Mexican Americans and Puerto Ricans is difficult to explain.
However, this advantage appears to be narrowing and may very well disappear
in the near future as more Hispanics adopt the lifestyle of the larger society.
Why the advantage appears to be greater among men is not clear, except that
older Hispanic males, especially Mexican Americans, may be survivors from
cohorts experiencing high mortality in earlier years.

OTHER DISEASES

Whereas Hispanics may be advantaged in some major diseases, they are
disadvantaged in others. For example, both Mexican Americans and Puerto
Ricans have high rates of diabetes. Various research projects have shown that
the prevalence rate of non-insulin-dependent diabetes mellitus is two to five
times greater among Mexican Americans than among the general population.
Higher prevalence is present in all age groups, with the risk being highest in
older Mexican-American women (Stern and Haffner, 1990).

Factors related to the high prevalence of diabetes in Hispanics include high
rates of obesity and high levels of poverty. However, even after these factors
are controlled for, Mexican Americans have substantially higher rates of diabetes
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than non-Hispanic whites. There has been speculation that genetic factors are
involved, related to the high degree of American Indian admixture found in
Mexican Americans (Diehl and Stern, 1989; Stern and Haffner, 1990). Puerto
Ricans also have significant rates of Indian admixture as well as a significant
degree of African-American ancestry. Cuban Americans, on the other hand, do
not appear to have substantially higher rates of diabetes than non-Hispanic
whites (Rogers, 1991).

The high prevalence of diabetes among Mexican Americans is also present
in persons 65 and over. Data from the Hispanic EPESE indicate that
approximately 23 percent of elderly Mexican Americans report having been
told by a doctor that they have diabetes compared with approximately 10
percent in the general population (National Center for Health Statistics, 1993).
Moreover, both male and female rates among Mexican Americans decline
significantly from ages 65 to 74 to ages 75 and older, a situation that does not
occur in the general population. This finding underscores the much higher
negative consequences of diabetes among Mexican Americans, including higher
mortality rates. Previous literature has suggested that not only do Mexican
Americans have higher diabetes prevalence and mortality, but they are also
more likely to suffer severe complications of the disease than are diabetics in
the general population (Stern and Haffner, 1990).

Other diseases of high prevalence in Hispanics, including the elderly,
include infectious and parasitic diseases, influenza and pneumonia,
tuberculosis, and gallstone disease, at least in Mexican Americans (Carter-
Pokra, 1994; Vega and Amaro, 1994). Gallstone disease appears to be
associated with the population's high degree of American-Indian admixture,
much like the case with diabetes (Diehl and Stern, 1989; Mauer et al., 1990).
Research by Mauer et al. (1990) shows that among Hispanics, Mexican
Americans of both genders have a higher prevalence of gallstone disease than
do Puerto Ricans or Cuban Americans.

Recent research in San Antonio has found that for Mexican Americans of
both sexes the risk for hip fracture is lower than for other whites, but higher
than for African Americans. Other research showed that Mexican-American
women are at substantially lower risk for vertebral fracture. Both these findings
have led to speculation about the need for different recommendations regarding
prophylactic treatment for osteoporosis in Mexican-American women compared
with other white women (Bauer and Deyo, 1987).

Data from Los Angeles, from San Antonio, and from the Hispanic HANES
southwestern sample have also suggested that the prevalence of arthritis might
be lower among middle-aged and older Mexican Americans (Espino et al.,
1991). However, these data are based on small numbers of older people. Data
from the Hispanic EPESE show that approximately 41 percent of Mexican-
American elderly report having arthritis compared with over 50 percent in the
general elderly population (Guralnik et al., 1989).

HEALTH STATUS OF HISPANIC ELDERLY 291

Ab
ou

t 
th

is
 P

D
F 

fil
e:

 T
hi

s 
ne

w
 d

ig
ita

l r
ep

re
se

nt
at

io
n 

of
 t

he
 o

rig
in

al
 w

or
k 

ha
s 

be
en

 r
ec

om
po

se
d 

fro
m

 X
M

L 
fil

es
 c

re
at

ed
 f

ro
m

 t
he

 o
rig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 f
ro

m
 t

he
or

ig
in

al
 ty

pe
se

tti
ng

 fi
le

s.
 P

ag
e 

br
ea

ks
 a

re
 tr

ue
 to

 th
e 

or
ig

in
al

; l
in

e 
le

ng
th

s,
 w

or
d 

br
ea

ks
, h

ea
di

ng
 s

ty
le

s,
 a

nd
 o

th
er

 ty
pe

se
tti

ng
-s

pe
ci

fic
 fo

rm
at

tin
g,

 h
ow

ev
er

, c
an

no
t b

e
re

ta
in

ed
, a

nd
 s

om
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

Racial and Ethnic Differences in the Health of Older Americans 
http://www.nap.edu/catalog/5237.html

http://www.nap.edu/catalog/5237.html


FUNCTIONAL LIMITATIONS

While data on mortality and disease prevalence are important in describing
the health status of populations, functional health indicators also provide
information that is particularly important among the elderly. Data on the
functional limitations of Hispanic elderly have been lacking until recently.
Limited information, mostly on Mexican Americans, has traditionally suggested
that the functional health of Hispanic elderly is slightly worse than the
functional health of other whites and better than that of African Americans
(Markides et al., 1989). More recent data show the same: in 1986, for example,
19.2 percent of Hispanics 65 and older reported needing assistance with
everyday activities, compared with 22.7 percent of African Americans and 15.4
of whites (Bureau of the Census, 1992). The recently conducted Hispanic
EPESE makes it possible to compare data on specific functional limitations
among Mexican-American elderly in the Southwest with national estimates for
whites and African Americans. Table 10-1 presents such comparisons for five
activities of daily living. The table shows that more Mexican Americans than
whites and nonwhites report difficulty with eating, toileting, and dressing. On
bathing and transferring (out of a bed), Mexican Americans report greater
difficulty than whites but less than nonwhites. As Table 10-2 shows, with
respect to four instrumental activities of daily living (meal preparation,
shopping, using the telephone, and performing light housework), Mexican-
American elderly are more dependent than both white and nonwhite elderly.

Data from a 1988 survey of elderly Hispanics permits comparisons across
the ethnic subgroups on rates of difficulty with activities of daily living and
instrumental activities of daily living. Regarding the activities of daily living
(bathing, dressing, eating, etc.), Mexican-origin and Cuban-origin elders exhibit
comparable rates of functional limitations, whereas Puerto Ricans report
consistently higher rates of limitation. Older Puerto Ricans and Mexican
Americans tend to report greater difficulty in performing instrumental activities
of daily
TABLE 10-1 Percentage of Persons 65 and Older Reporting Difficulty Performing
Selected Activities of Daily Living by Ethnicity

Activities of Daily
Living

Whites (N =
24,753)

Nonwhites (N =
2,784)

Mexican
Americans (N =
3,050)

Eating 1.9 1.3 5.4
Toileting 4.4 7.0 7.5
Dressing 5.7 8.6 9.6
Bathing 9.5 14.0 11.8
Transferring out of a
bed

8.2 11.6 8.9

SOURCE: Data on whites and nonwhites are from the 1986 National Health Interview Survey
(National Center for Health Statistics, 1993). Data on Mexican Americans are from the 1993-1994
Hispanic EPESE.
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TABLE 10-2 Percentage of Persons 65 and Older Reporting Difficulty Performing
Instrumental Activities of Daily Living by Ethnicity

Instrumental
Activities of Daily
Living

Whites (N =
24,753)

Nonwhites (N =
2,784)

Mexican
Americans (N =
3,050)

Meal preparation 6.6 12.8 14.0
Shopping 12.1 18.8 22.3
Using telephone 4.8 6.7 11.2
Light housework 11.2 12.8 15.6

SOURCE: Data on whites and nonwhites are from the 1986 National Health Interview Survey
(National Center for Health Statistics, 1993). Data on Mexican Americans are from the 1993-1994
Hispanic EPESE.

living (preparing meals, managing money, shopping, housework, etc.) than
do older Cuban Americans. The data also confirm that Hispanic elderly face
higher rates of limitation on both categories of activities than does the general
population of elderly persons (see Ramirez de Arellano, 1994).

SELF-ASSESSED HEALTH

Self-assessed health is frequently used as an indicator of global health
status because it correlates with the entire range of health outcomes, including
mortality and use of health care. Self-assessments are the result of complex
subjective processes that are influenced by culture and temperament, as well as
by actual health status (Angel and Guarnaccia, 1989; Angel and Thoits, 1987).
Data from the Hispanic HANES corroborate other data showing that among
Hispanics, Puerto Ricans rate their health as poorest and Cuban Americans rate
their health as best, with Mexican Americans somewhere in between (Angel
and Angel, 1992; Angel and Guarnaccia, 1989). Of course, factors besides
group membership influence self-assessments of health. For example, findings
from the Hispanic HANES show that although Puerto Ricans consistently rate
their health as poorer than do Mexican Americans, for individuals in either
group, depression lowers self-assessments of health independently of
physician's evaluations. Among the elderly, social interaction, such as attending
church, seeing friends, and engaging in group activities, is associated with
better self-assessed health. In one study, social involvement of this sort largely
accounts for the difference in self-assessed health between elderly Mexican
Americans and Puerto Ricans (Angel and Angel, 1992).

Recent findings based on the Health and Retirement Survey show that
Hispanics, especially Mexican Americans, are much more likely than non-
Hispanic whites to rate their health as fair or poor, rather than as excellent, very
good, or good (Angel and Angel, 1996). Speculation that this indicates that
Hispanics are health pessimists may be premature since these same data show
that a large
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fraction of African Americans also rate their health as fair or poor. In light of
the occupational and health insurance disadvantages faced by poor and minority
Americans, poorer self-assessments of health at all ages may be more a
reflection of the real health risks they face than of a culturally based pessimistic
outlook.

MENTAL HEALTH

More recently, however, there is increasing evidence of high rates of
psychological distress among the elderly, particularly among women. One study
of Mexican Americans yielded rates of depression that were very high among
older women and very low among older men (Mendes de Leon and Markides,
1988); this parallels the findings on physical health discussed earlier and also
suggests the potential presence of selective factors in the survival of males.
Data from the Hispanic HANES yielded low rates of depressive symptoms
among Mexican Americans aged 20 to 74 (Moscicki et al., 1989). Although no
age differences were noted, rates were lower among the foreign born and the
less acculturated, which is consistent with a healthy-migrant effect also
suggested with respect to physical health. A similar finding was observed with
the Los Angeles Epidemiologic Catchment Area Study (Burnam et al., 1987).
These low rates compare with inconsistent findings of other literature
comparing Mexican Americans and non-Hispanic whites (Vega and Rumbaut,
1991).

A different pattern has been observed among Puerto Ricans, who have
been found to have higher rates of depression in New York than in Puerto Rico,
and who also have higher rates than Mexican Americans, African Americans,
and non-Hispanic whites. These patterns, along with relatively low rates among
Cuban Americans in Miami, remain unexplained. However, they do provide
useful insights for further research (Vega and Rumbaut, 1991). The numbers of
older people in these studies were too small for meaningful analysis of age
difference in depression (Moscicki et al., 1987).

At this point, we simply do not know what the prevalence of Alzheimer's
disease and other dementias is among Hispanic elderly. Limited evidence,
however, suggests that the typical Hispanic elderly person diagnosed with
possible Alzheimer's disease is younger than is the case among the general
population. Clearly, research utilizing appropriate instruments with large and
representative samples is needed to give us a better picture of the mental health
functioning of older Hispanics.

ISSUES IN MEDICAL CARE

There has been a long tradition of research with Hispanic populations that
has suggested that the population underutilizes formal medical care, including
psychiatric care. Suggested reasons for underutilization have included culturally
inappropriate services and lack of adequate access to care because of low rates of
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insurance coverage and other factors. More recent data, however, suggest that
elderly Hispanics utilize physicians at rates equal to or greater than those of
Anglo elderly, leading to speculation that many Hispanics underutilize services
until they turn 65, when most qualify for Medicare (Vega and Amaro, 1994).
Data from the Hispanic EPESE suggest that the proportion of Mexican-
American elderly in the Southwest who have Medicare is approximately 87
percent.

There is strong evidence that Hispanic elderly underutilize nursing homes,
much as black elderly do. Possible factors behind these low rates include
discrimination against members of minority groups and stronger family
supports. Hispanic families may view the nursing home as a last resort; this is
borne out by recent data from San Antonio suggesting that Hispanic nursing
home residents are significantly more functionally impaired and have higher
rates of mental impairment than Anglo residents (Chiodo et al., 1994; Espino
and Burge, 1989).

Although elderly Hispanics may not underutilize physician services, there
is evidence that they may delay seeking treatment for certain symptoms or
conditions. This has been particularly noted in studies of cancer treatment in
Texas and, more recently, New Mexico (Samet et al., 1988).

CONCLUSION

What does the available evidence tell us? With respect to mortality, there
is accumulating evidence of a Hispanic advantage at least at ages 45 and above.
This advantage is greater among men than women and results from lower
cardiovascular and cancer mortality. However, the evidence on risk factors
explaining such an advantage is mixed, and researchers have speculated about
the protective effects of cultural factors such as strong family ties as well as
selective immigration (Mitchell et al., 1990; Markides and Coreil, 1986).
Recent data show that immigrant Hispanics have better health than native-born
Hispanics (Stephen et al., 1994). Age-adjusted proportions of persons 18 years
and older show that immigrant Hispanics were slightly less likely than native-
born Hispanics to assess their health as fair or poor or to report activity
limitation due to chronic conditions or impairments, and less likely to report 4
or more bed days in the previous year. These rates increased steadily with years
since immigration (less than 5, 5 to 9, and 10 or more years), suggesting better
health among recent immigrants.

Although these data were adjusted for age, they were not broken up by age
group, so it is not clear that a healthy-migrant effect is present among the
elderly. When we analyzed data on a variety of health indicators from the
Hispanic EPESE, we found no consistent differences between foreign-born and
native-born Mexican-American elderly. Since most foreign-born Mexican-
American elderly have lived in the United States for many years, the absence of
a healthy-migrant effect in old age is not surprising.

When all available evidence is considered, the mortality advantages of
Hispanics
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do not translate into health advantages in the older years. The data suggest, if
anything, more functional limitations among Hispanic than among other white
elderly.

Until recently, research on elderly Hispanics has concentrated on the
population's general needs relating to its poverty, linguistic and cultural barriers,
and family relationships. An important matter to underscore is the great
heterogeneity of the Hispanic population. Mexican-American and Puerto Rican
elderly have a great deal in common by virtue of their lower socioeconomic
status, whereas Cuban Americans are closer to the general population in
socioeconomic status and prevalence of most conditions. All three groups share
a common language. Furthermore, little is known about the increasing numbers
of elderly in a variety of groups that have their origins in Central and South
American countries. One thing is clear: Hispanic populations, including the
elderly, are increasing at much more rapid rates than the general population. We
need large and more systematic studies that identify the population's special
problems and needs as well as the various socioeconomic, cultural, and genetic
factors relevant to understanding the health and health care behavior of its
members.
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