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Preface

Almost 25 years have passed since the Demography of Aging (1994) 
was published by the National Research Council. The volume was a major 
contribution that de�ned the contours of an emerging �eld. Nine major 
themes in the demography of aging were assessed by experts in the �eld. 
The themes were

1.	 Formal demography of population aging, transfers, and the eco-
nomic cycle

2.	 Retirement and labor force behavior of the elderly
3.	 Income, wealth, and intergenerational economic relations of the aged
4.	 The elderly and their kin: patterns of availability and access
5.	 Care of the elderly: division of labor among the family, market, and 

state
6.	 Medical demography: interaction of disability dynamics and mortality
7.	 Socioeconomic differences in adult mortality and health status
8.	 Geographic concentration, migration, and population redistribu-

tion among the elderly
9.	 Research on the demography of aging in developing countries.

The original volume stimulated the interest of a new generation of 
population scientists. It provided the scienti�c foundations for new research 
collaborations and interdisciplinary approaches, the development of inno-
vative data resources, and the forging of institutional partnerships—all of 
which contributed to rapid advancements in scienti�c knowledge and the 
scaling up of scienti�c questions. 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

viii 	 PREFACE

The current volume is, in many ways, the successor to the original 
volume. The Division of Behavioral and Social Research at the National 
Institute on Aging (NIA) asked the National Academies of Sciences, Engi-
neering, and Medicine, through its Committee on Population, to produce an 
authoritative guide to new directions in demography of aging. The Steering 
Committee for a Workshop on the Future Directions for the Demography of 
Aging was appointed by the National Academies to carry out this project. 
The papers published in this volume were originally presented and discussed 
at a public workshop held in Washington, D.C., August 17–18, 2017. 

The workshop discussion made evident that major new advances had 
been made in the last two decades, but also that new trends and research 
directions have emerged that call for innovative conceptual, design, and 
measurement approaches. Changes in fertility, life expectancy, and popula-
tion-age structure have had profound effects on the opportunities and con-
straints facing individuals, their families, and their communities. The older 
population has become more racially/ethnically diverse. Kin relationships 
have become more complex and �uid, and more people now approaching 
old age have been divorced and many have never been married. Population 
health now spans a web of health processes including biological risk, dis-
ability, cognition, and disease. The health and well-being of the older popu-
lation are now seen as the consequences of long-run and cumulative effects 
of social, economic, and contextual factors over the entire life course. 

The current volume reviews these recent trends and also discusses 
future directions for research on a range of topics that are central to cur-
rent research in the demography of aging. For example, how is the older 
population changing in its racial/ethnic composition, and what is the role 
of nativity in shaping health and well-being? What are the major debates 
about how life course socioeconomic conditions in�uence health at older 
ages, and what are the major biological and behavioral pathways? What 
health problems are looming for future birth cohorts, and how is inequality 
in health shaping national trends? How are changes in life course exposures 
linked to cognitive aging and the future of dementia? How is disability 
associated with disease, the environment, and relationships? How does 
“place,” de�ned at a variety of levels, in�uence health? How is the timing 
and nature of retirement changing, and how are changes in health interact-
ing with retirement? How is the incorporation of new technologies and 
measures leading to a better understanding of aging? How is the growth of 
global data resources in aging changing our understanding of population 
aging both in developing and developed countries? 

These questions represent only a subset of the rich array of issues taken 
up in this volume. Looking back over the past two decades of demography 
of aging research shows remarkable advances in our understanding of the 
health and well-being of the older population. Equally exciting is that this 
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volume sets the stage for the next two decades of innovative research—a 
period of rapid growth in the older American population.

Many people have been responsible for the development and produc-
tion of this volume. We gratefully acknowledge NIA for guidance and 
�nancial support. Special thanks also go to the members of the workshop 
steering committee: Vicki A. Freedman, Linda J. Waite, David R. Weir, and 
Rebeca Wong. They helped shape the contents of this volume by laying out 
the speci�c topics to be addressed; identifying leading scholars in the �eld to 
write papers on those topics; and providing valuable feedback to the paper 
authors before, during, and after the workshop. 

Several staff members of the National Academies also made signi�cant 
contributions to the volume. Mary Ghitelman ensured that the workshop 
ran smoothly, assisted in preparing the manuscript, and provided key logis-
tical and administrative support throughout the project. Thanks are also 
due to Kirsten Sampson Snyder for managing the report review process, 
Yvonne Wise for managing the report production process, and Robert Katt 
for his skillful editing. 

This Proceedings of a Workshop was reviewed in draft form by indi-
viduals chosen for their diverse perspectives and technical expertise. The 
purpose of this independent review is to provide candid and critical com-
ments that will assist the National Academies in making each published 
proceedings as sound as possible and to ensure that it meets the institu-
tional standards for quality, objectivity, evidence, and responsiveness to the 
charge. The review comments and draft manuscript remain con�dential to 
protect the integrity of the process. 

We thank the following individuals for their review of this proceed -
ings: Jennifer Ailshire, Leonard Davis School of Gerontology, University 
of Southern California; Lisa F. Berkman, Harvard Center for Population 
and Development Studies, Harvard University; Gary Burtless, Economic 
Studies, Brookings Institution; William H. Dow, School of Public Health, 
University of California, Berkeley; Pamela Herd, Robert M. LaFollette 
School of Public Affairs, University of Wisconsin–Madison; Jennifer J. 
Manly, Gertrude H. Sergievsky Center and the Taub Institute for Research 
in Aging and Alzheimer’s, Columbia University; Jennifer Karas Montez, 
Department of Sociology, Syracuse University; Fernando Riosmena, Popu-
lation Program and Institute of Behavioral Science, University of Colorado 
Boulder; Robert F. Schoeni, Population Studies Center, Institute for Social 
Research, University of Michigan; Judith A. Seltzer, California Center for 
Population Research and Department of Sociology, University of California, 
Los Angeles; Cássio M. Turra, Demography Department, Universidade 
Federal de Minas Gerais; and Debra J. Umberson, Population Research 
Center, University of Texas at Austin.

Although the reviewers listed above provided many constructive com-
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x	 PREFACE

ments and suggestions, they were not asked to endorse the content of the 
proceedings nor did they see the �nal draft before its release. The review of 
this proceedings was overseen by Kirsten Sampson Snyder, Reports Of�ce, 
Division of Behavioral and Social Sciences and Education. She was responsi-
ble for making certain that an independent examination of this proceedings 
was carried out in accordance with standards of the National Academies 
and that all review comments were carefully considered. Responsibility for 
the �nal content rests entirely with the authors and the National Academies.

Mark D. Hayward, Chair
Malay K. Majmundar, Study Director 
Steering Committee for a Workshop on the 
Future Directions for the Demography of Aging
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1

Trends in Mortality, Disease, and 
Physiological Status  

in the Older Population

Eileen Crimmins

INTRODUCTION 

Mortality and health trends in the last two to three decades relevant 
to the older population are the focus of this chapter. The emphasis is on 
research reporting trends relevant to the older population since 1980 in 
mortality, disease prevalence and incidence, and underlying physiological 
status. Trends in disability and functioning are treated in the chapter by V. 
Freedman. 

In recent years there have been a number of disquieting trends, along 
with some positive changes, in mortality, life expectancy, disease presence, 
and physiological status in the United States. This chapter discusses those 
trends and how they might be explained both more narrowly in terms of 
proximate causes and more broadly by changes in American society. Most 
of the research on national trends reports trends in averages for the popula-
tion or for signi�cant subgroups of the population. In addition, this chapter 
highlights new theoretical approaches and data that are now becoming 
available for the study of mortality and health in aging individuals and that 
are likely to be increasingly incorporated into mortality and health outcome 
research in the coming decade. These approaches are aimed at explaining 
variability in individual aging at a more basic biological level; our belief is 
that future research on mortality risk and health change among aging indi-
viduals is likely to increasingly incorporate these mechanisms in the coming 
decades to explain differences among subgroups and changes over time. 

3
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4	 PART I: HEALTH TRENDS AND DISPARITIES

RECENT TRENDS IN MORTALITY 

Life expectancy continues to increase in the United States but at differ-
ent rates for Black and White men and women (see Figure 1-1). Increases 
from 1980 to 2013 were relatively slow for White women, rising from 78.1 
years to 81.4 years for an increase of 3.3 years over the 33-year period, 
or 1.2 months per year (Figure 1-1). For Black women, life expectancy 
increased from 72.5 years to 78.4 years, for an increase of 5.9 years over 33 
years or 2.1 months per year. This was very similar to the increase among 
White men, from 70.7 years to 76.7, an increase of 6.0 years or 2.2 months 
per year. The greatest increase was experienced by Black men, rising from 
63.8 years to 72.3 years, an increase of 8.5 years over the period or 3.1 
months per year. So among these four population subgroups, White women 
have had the slowest increase in mortality over this period. 

Whereas life expectancy for the general population had been increasing 
fairly steadily over recent decades, the last 2 years have seen a change. In 
December 2017, the Centers for Disease Control and Prevention reported 
a slight decline in life expectancy (0.1 year) for 2016, which followed a 
similar decline from 2014 to 2015 (Kochanek et al., 2017).

FIGURE 1-1  Mortality trends: U.S. life expectancy at birth, 1980–2013.
SOURCE: Chong et al. (2015). 
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TRENDS IN MORTALITY, DISEASE, AND PHYSIOLOGICAL STATUS	 5

Changing Differentials in Life Expectancy in the United States

Changes in mortality differentials between population subgroups have 
been substantial in recent years. The differential changes in life expectancy 
reported above result in narrower differences by gender and race at the end 
of the 33-year period shown in Figure 1-1. The difference in life expectancy 
at birth between White men and women declined from 7.4 years longer 
lives for women in 1980 to 4.7 years in 2013; for Black men and women, 
the greater life expectancy of females decreased from 8.7 to 6.1 years. As 
indicated above, life expectancy continued to increase for both Black and 
White women between 1980 and 2013, but for White women life expec-
tancy increased only 1.2 months a year, while for Black men it increased 
3.1 months a year. This resulted in reductions between 1980 and 2013 in 
life expectancy differentials by race at birth from 5.6 to 3.0 years for White 
versus Black women and from 6.9 to 4.4 years for White versus Black 
men—reductions over the 33 years of 46 percent for women and 36 percent 
for men. Results continue to con�rm that Hispanic mortality is lower than 
African American mortality and fairly comparable to that of non-Hispanic 
Whites (Hummer and Hayward, 2015). 

There is signi�cant evidence that differentials in life expectancy by 
socioeconomic status (SES) have gotten wider in recent years (Olshansky 
et al., 2012). Meara et al. (2008) noted that the SES gap, as indicated by 
educational differentials, increased by about 30 percent between 1980 
and 2001; this gap has continued to grow through 2010 (Sasson, 2016a, 
2016b). Hayward and colleagues suggested that the shape of the association 
between educational attainment and U.S. adult life expectancy has changed 
over time, with mortality decline being concentrated among the most highly 
educated (Hayward et al., 2015; Montez et al., 2012). 

Mortality trends by education have differed by gender. Mortality 
decline has occurred among men at almost all educational levels since 1980, 
but among women mortality has only declined for the highly educated. For 
women without a high school education, mortality actually increased dur-
ing some periods (Montez et al., 2011; Sasson, 2016a). Figure 1-2 shows 
changes in life expectancy for four educational groups and four race-by-
gender groups over a 20-year period. While a decrease in life expectancy 
only occurred among White women in the lowest educational group, in 
each of the other three educational groups White women experienced the 
smallest increases. On the other hand, the increases in life expectancy were 
substantial among all educational groups for Black men, although there 
was an increasing educational differential with increase in educational level 
even for Black men. Adding to the evidence of increasing life expectancy 
differentials by increasing SES, Chetty et al. (2016) have provided analy-
sis by income levels that shows that higher income was associated with 
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6	 PART I: HEALTH TRENDS AND DISPARITIES

FIGURE 1-2  Change in life expectancy at age 25, by education, 1990–2010. 
SOURCE: Data from Sasson (2016b).
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greater longevity and that the differences in life expectancy across income 
groups increased from 2000 to 2014. Whereas different authors provide 
different estimates of the changes in life expectancy by SES group, there is 
no disagreement on the fact that life expectancy differentials by SES have 
increased in recent decades (Bound et al., 2015; Montez et al., 2016a). 

Another recent focus of research on mortality in the United States 
has been on geographic differentials in life expectancy; this research has 
produced evidence of large spatial differentials across the country, as well 
as varying patterns of changes in these differentials. Murray et al. (2006) 
described life expectancy differentials in what they called “eight Americas”: 
eight groups of counties divided by location, density, race, income, and 
homicide rate. They found life expectancy differences that ranged up to 
35 years across these groups and reported that between 1982 and 2001, 
the ordering of life expectancy among the eight Americas and the absolute 
difference between the advantaged and disadvantaged groups remained 
largely unchanged (Murray et al., 2006). Ezzati et al. (2008) pointed out 
that in many counties mortality actually increased for some groups during 
the last two decades of the 20th century. Chetty et al. (2016) examined 
state differences and changes in life expectancy and reported that for indi-
viduals with low incomes, life expectancy was lowest in Indiana, Nevada, 
and Oklahoma and highest in California, New York, and Vermont. They 
also reported, “the gap in life expectancy between the lowest and highest 
income quartiles decreased in some areas, such as areas within New Jersey 
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TRENDS IN MORTALITY, DISEASE, AND PHYSIOLOGICAL STATUS	 7

and Alabama, but increased by more than 3 years in other areas, such as 
areas within Florida” (Chetty et al., 2016, p. 20).

Explanations for Trends and Changing Differentials

Explanations for differences and trends in life expectancy can be done 
at many levels. There are proximate explanations in terms of composition, 
such as changing age patterns and causes of death—that is, which causes 
are increasing or decreasing. There are explanations in terms of changes or 
differences in risk factors for disease or death, such as smoking or obesity. 
Differences in health care availability and treatment offer another expla-
nation. Then, there are larger-level policy-related factors and fundamental 
social causes, which may provide an even more upstream level of explana-
tion (Woolf and Braveman, 2011).

Deaths from misuse of opioids have been noted as an increasingly 
important factor in�uencing the overall trend in life expectancy, espe-
cially for the White population (Case and Deaton, 2015; Ho, 2017). Ho 
(2017) has shown that mortality from drug overdose increased for men and 
women in all education groups, but more so for those with low education, 
and more so for non-Hispanic Whites. Her assessment is that mortality 
from drug overdose accounts for a sizable proportion of the increases in 
educational gradients in life expectancy, particularly at the prime adult 
ages (ages 30–60), where she estimates it accounts for 25 to 100 percent 
of the widening in educational gradients between 1992 and 2011 (Ho, 
2017). The fact that opioid deaths occur at relatively young adult ages has 
been an important factor in overall life expectancy trends. The very recent 
decrease in life expectancy for the general population appears to re�ect 
adverse changes in most of the major causes of mortality but with women 
experiencing more deterioration due to chronic diseases than men (Acciai 
and Firebaugh, 2017).

The decrease in the life expectancy differential by race can be attributed 
to the relative rate of decrease in mortality from homicide, HIV, uninten-
tional injuries, diabetes, and heart disease (Harper et al., 2007, 2014). In 
recent years, the greater increase among Whites than Blacks in deaths from 
unintentional poisonings including drugs has reduced the race differential 
(Harper et al., 2012).

Meara et al. (2008) and Sasson (2016b) have emphasized a role for 
changes in smoking behavior as an explanation for the growing inequality by 
SES. Ho and Fenelon (2015) estimated that smoking accounts for half of the 
increase in the mortality gap by education between the 1980s and 2006 for 
White women but does not explain the increasing gap for White men. Smok-
ing behavior is important in the relatively low mortality of Hispanics (Lariscy 
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et al., 2015). Montez and Zajacova (2013a) have also associated smoking 
and other behaviors to the poor trends among low-education women. 

Race differences in life expectancy and mortality are generally assumed 
to primarily re�ect SES composition of the population. A recent estimate is 
that socioeconomic and demographic characteristics account for 80 percent 
of the gap in life expectancy between Black and White males and 70 percent 
of the gap between Black and White females (Geruso, 2012). Recent work 
has suggested that better speci�cation of SES might result in even fuller 
explanation (Do et al., 2012). In the case of Hispanics, the relatively low 
mortality of Hispanics tends to be con�ned to those of lower SES (Turra 
and Goldman, 2007) and the important compositional factor is that a large 
number are foreign born (Lariscy et al., 2015).

Avendano and Kawachi (2014) have noted that life expectancy is par-
ticularly low for regions in the U.S. South and Midwest. Examination of 
county differences in death rates by cause has found that regions differ in 
the causes of relatively high mortality. Cardiovascular-related mortality 
is higher among counties that border the southern half of the Mississippi 
River. Mortality rates from self-harm and violence were higher in counties 
in the Southwest, and mortality rates from chronic respiratory disease were 
highest in counties in eastern Kentucky and western West Virginia (Dwyer-
Lindgren et al., 2016). Chetty et al. (2016) reported that most of the varia-
tion in life expectancy across geographic areas was related to differences 
in health behaviors, including smoking, obesity, and exercise. In examining 
county-level changes in mortality up to 2000, Ezzati et al. (2008) ascribed 
increases in county-level female mortality to increases in chronic diseases 
related to smoking, overweight and obesity, and high blood pressure. 

Researchers who have examined a variety of differentials and trends 
return to fundamental social causes as the underlying explanation for 
multiple differentials and trends (Phelan and Link, 2015). Montez and col-
leagues examined trends by gender and differences by state and concluded 
that these patterns resulted from more fundamental social issues such as 
the lack of good paying jobs for women with limited education and the 
lack of cohesion resulting from an adverse policy environment (Montez 
and Zajacova, 2013a, 2013b; Montez et al., 2016b). Murray et al. (2006) 
concluded that county-level differences in life expectancy are not fully 
explained by race, income, or basic health care access and utilization, and 
they suggested broader underlying causes. Phelan and Link (2015) sug-
gested that racism is a fundamental cause of the persistent difference in life 
expectancy between Blacks and Whites.
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Trends in U.S. Life Expectancy Relative to Other Countries

There has also been signi�cant research in recent years on how mor-
tality rates and life expectancies in the United States compare to those 
of other countries (Crimmins et al., 2010a; National Research Council, 
2011). This stream of work has tried to gain perspective on why the United 
States has the levels and trends in mortality that have been observed. The 
poor performance of the United States relative to peer countries has been 
noted in two National Research Council and Institute of Medicine stud-
ies (National Research Council, 2011; Institute of Medicine and National 
Research Council, 2013). The focus of the �rst study was the population 
age 50 and older; the focus of the second was on younger ages. Figure 1-3 
extends and expands the comparisons shown in those studies to show the 
relative trend in life expectancy at birth from 1980 to 2015 for the 40 coun-
tries in the world with the highest life expectancy in 2015. The dark dashed 
line in the �gure shows the continued relative decline of life expectancy in 
the United States relative to the other 39 countries. The United States falls 
from ranking 20th in 1980 to ranking 40th in 2015. The countries ranking 
from 30 to 39 in 2015 included Bermuda, the Channel Islands, Cyprus, 
Lebanon, Costa Rica, Puerto Rico, Cuba, Czech Republic, Brunei, and 

FIGURE 1-3  Life expectancy at birth between 1980 and 2015, by country; the 
United States ranked 20th in 1980 and 40th in 2015. 
SOURCE: The World Bank Life Expectancy at Birth. Available: https://data.world-
bank.org/indicator/SP.DYN.LE00.IN [April 2018].
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Qatar. In 1980, most of these countries had lower life expectancies than 
the United States. 

The poor performance of the United States in life expectancy is due to 
many conditions and diseases (Crimmins et al., 2010a; Glei et al., 2010; 
Institute of Medicine and National Research Council, 2013). It is worse 
at younger than older ages (Ho and Preston, 2010; Ho, 2013) and is not 
explained by racial/ethnic differences, as it characterizes the non-Hispanic 
White population as well as the general population (National Research 
Council, 2011). Potential explanations examined include individual behav-
iors, social integration and inequality, health care availability, environmental 
factors, policies, and social values (National Research Council, 2011; Insti -
tute of Medicine and National Research Council, 2013). Explanations dif-
fer markedly by age. For the older population, individual behaviors were 
a major contributor to the overall pattern and health care availability was 
not as important. Cohort patterns of both smoking and obesity play a 
major role in explaining the relative position of the U.S. older population 
(National Research Council, 2011; Preston and Stokes, 2011). For the pop-
ulation under age 50, the causes for the higher U.S. mortality are many, and 
they differ by age. They include infant and childhood conditions, accidents, 
chronic conditions, and violent deaths, particularly violent deaths related 
to �rearms. At another level of explanation, causation is related to SES 
and the relatively large effect on mortality of low SES in the United States. 
Most analyses have concluded that the focus on immediate causes may not 
be appropriate for differentials that characterize most ages, many causes, 
and most social groups (Institute of Medicine and National Research Coun-
cil, 2013; Avendano and Kawachi, 2014). Fundamental social and policy 
causes may be implicated (Link and Phelan, 1995). 

RECENT TRENDS IN OTHER DIMENSIONS OF HEALTH 

Changes in population health over the past century are more dif�cult to 
characterize succinctly than changes in life span. First of all, health has many 
dimensions, which do not necessarily change in the same way over time 
and which are not related to mortality change in the same way (Crimmins 
et al., 2010b). Crimmins and colleagues have characterized the morbid-
ity process for populations as health change related to aging that begins 
with the physiological dysregulation indicated by a number of biological 
risk factors, which is followed by subsequent diagnosis of diseases, loss of 
functioning and disability, frailty, and death (Crimmins et al., 2010b). This 
section discusses recent trends in disease prevalence and incidence, as well 
as changes in physiological status associated with the beginning of the pro-
cess of morbidity progression. These data are less available than those for 
mortality, and the varying availability of data results in differences in timing 
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of the trends and ages considered. The chapter by Freedman in this volume 
discusses trends in disability, functioning, and frailty—the later stages in 
morbidity progression.

The prevalence of some diseases has declined in the older population 
in recent decades. For instance, fewer persons have bronchitis and emphy-
sema; reductions in smoking are assumed to be the cause. On the other 
hand, the prevalence of diabetes has been increasing steadily since before 
the 1980s. This trend re�ects improved survival among diabetics, as well 
as increased incidence due to increasing numbers of overweight persons. 
The prevalence of certain other chronic diseases—cancer, heart disease, and 
stroke—has also increased from the 1970s through the 1990s (Crimmins, 
2015a). This may in part re�ect improved diagnosis, but it certainly re�ects 
increased survival among those who have the conditions (Crimmins and 
Saito, 2000). As we make progress in defeating mortality by delaying death 
among those who have disease, the prevalence of disease increases in the 
population. Trends in this century indicate that the prevalence of heart dis-
ease and stroke may have declined somewhat after 2000, whereas cancer 
and diabetes prevalences continue to increase (see Figure 1-4). 

Trends in incidence are better indicators than prevalence trends of the 
current health changes in the population, but data on incidence of health 
change are not as available. Since 2000, incidence of heart disease and 
stroke may be beginning to decline, which would explain part of the change 

FIGURE 1-4  Percentage of people aged 65 and older who reported having selected 
chronic health conditions, 1997–1998 through 2013–2014. 
SOURCE: Centers for Disease Control and Prevention. Health, United States, 
2015 (Tbl. 17b). Available: https://www.cdc.gov/nchs/data/hus/hus15.pdf [Febru-
ary 2018].
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in prevalence. This has been reported from recent trends in incidence of 
acute myocardial infarction, which indicate that the increasing trend in 
incidence may have ended around 1990, followed by a period of stability up 
to 2000, after which there have been marked reductions of 20 to 40 percent 
(Chen et al., 2010; Rosamond et al., 2012; Talbott et al., 2013; Wang et 
al., 2012; Yeh et al., 2010). Stroke incidence, indicated by hospitalizations, 
is also reported to have peaked around 1997 for those age 65 and older 
and to have now declined somewhat (Fang et al., 2014). Examination of 
disease onset in two cohorts in the Health and Retirement Study (HRS) 
showed that those born from 1943 to 1953 experienced a lower rate of 
heart attack than those who were born in 1931–1941; however, the rates 
of overall heart disease and stroke did not appear to differ (Crimmins and 
Levine, 2015). It is possible that we are beginning to see the beginning of 
reductions in incidence in some conditions that could re�ect improvement 
in innate health of older persons, but more data over a longer period and 
for the whole country are needed to make this a general conclusion.

The onset of a number of diseases important in old age increase expo-
nentially with age, including the diseases discussed above (St. Sauver et al., 
2015). Exponential increase is also a characteristic of loss of physical and 
cognitive functioning. This has led to growing recognition that aging is a 
process that often involves multimorbidity and to a belief that the explana-
tions of disease increase and deterioration in functional aging may be com-
mon across outcomes (Kennedy et al., 2014). Two-thirds of older persons 
in the United States have two or more chronic diseases; for those over 85 
the fraction is more than 80 percent (Espeland et al., 2017; Salive, 2013). 
Multimorbidity is more common among those of lower education, those 
who have experienced �nancial hardship as a child, and African Americans 
(Tucker-Seeley et al., 2011; St. Sauver et al., 2015). This might lead to an 
expectation of different outcomes for any one disease for these groups who 
differ in overall disease burden. Multimorbidity is also more prevalent in 
the United States than in other countries (Crimmins et al., 2010a). The 
incorporation of multimorbidity into research re�ects advances in empirical 
clarity, theoretical developments, and interventional potentials. 

TRENDS IN PHYSIOLOGICAL STATUS

Physiological deterioration and dysregulation is an upstream aspect of 
health that may precede disease diagnosis and mortality and may indicate 
a stage for initial medical or behavioral intervention in order to delay the 
progression to morbidity and mortality. Physiological dysregulation has 
been indicated by markers of the functioning of many systems and organs. 
Since cardiovascular diseases are among the most important sources of 
mortality and morbidity, we �rst examine trends in two markers of car -
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FIGURE 1-5  Mean systolic blood pressure for people ages 50 and older: 1961–2014.
SOURCES: Kumanyika et al. (1998): 1960–1980; National Health and Nutrition 
Examination Survey: 1998–1994, 1999–2002, 2007–2010, 2013–2014.
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FIGURE 1-6  Mean total cholesterol for people ages 50 and older: 1961–2014.
SOURCES: Carroll et al. (2005): 1960–1978; National Health and Nutrition Ex -
amination Survey: 1998–1994, 1999–2002, 2007–2010, 2013–2014.
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diovascular health: blood pressure and cholesterol. We present trends 
over the longest period we can, more than 60 years, because the consis-
tent pattern of change over this long period indicates that these are very 
long-term trends. As shown in Figures 1-5 and 1-6, for almost 60 years 
the United States has experienced remarkable declines in measured blood 
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pressure and cholesterol (Crimmins et al., 2010a; Crimmins, 2015a; Ong 
et al., 2013). The use of effective antihypertensives and statins has reached 
high levels and is one of the major reasons for the current low levels of 
hypertension and high cholesterol (Crimmins, 2015a). However, dietary 
changes, reduced smoking, and perhaps improved early-life development 
and healthier lives may have also played a role in these declines (Finch and 
Crimmins, 2004). 

While prevalences of high blood pressure and elevated cholesterol have 
become lower over time, obesity has increased (Alley et al., 2010). There 
is also some evidence of increase in adverse levels of biomarkers related to 
obesity and diabetes, such as plasma glucose (Beltrán-Sánchez et al., 2013). 

In attempting to summarize change over time in physiological status, 
researchers have examined summary indicators. The change over time in 
the average number of cardiovascular-metabolic measures for three dates, 
spanning almost 20 years from about 1990 to 2010, shows that the average 
number of risk factors measured at clinically de�ned high-risk levels has 
been reduced in the past two decades for ages above 50 years (Crimmins, 
2015a). Other researchers have reported small reductions in the preva-
lence of metabolic syndrome, which includes a set of biomarkers related 
to metabolism, in the most recent decade (Beltrán-Sánchez et al., 2013). In 
addition, a recent study of change from around 1990 to 2010 in “biologi -
cal age” based on eight indicators of physiology has shown that at a given 
chronological age “biological age” has been reduced, with the largest reduc-
tions in the oldest age group (Levine and Crimmins, 2018). 

NEW APPROACHES TO INCORPORATING 
PHYSIOLOGICAL STATUS AND EPIGENETIC MARKERS 

IN MODELS OF AGING HEALTH OUTCOMES

The discussion above of population health trends has demonstrated 
the use of population-level data to portray a picture of health differences 
and trends in the U.S. general population or in subgroups of that popula-
tion. This work tends to focus on change in the mean or prevalence in the 
population. However, much of the research effort in recent years re�ects 
a focus on individual “aging” or health changes with age, where the aim 
is to predict variability in who “ages” later and who “ages” at an earlier 
chronological age. This work follows individuals over time as they age 
and links prior risk factors and life circumstances thought to affect the 
process of aging health change with subsequent health outcomes. Over 
recent decades the empirical models of individual health change indicat-
ing the factors affecting the level of risk have incorporated variables from 
multiple domains, becoming increasingly multidisciplinary, with increasing 
explanatory power (Crimmins and Seeman, 2004; Institute of Medicine 
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and National Research Council, 2013). Most of the population differentials 
discussed above would be included in a list of social and demographic vari-
ables that in�uence health, but a full explanatory model for most research-
ers would now also include economic, psychological, policy, and context 
variables as mediating or moderating variables. In addition, the last two 
decades have seen much greater incorporation of the biological pathways 
that explain how social variables “get under the skin” to affect age-related 
downstream health outcomes such as disease, disability and functioning 
loss, and death. Figure 1-7 is a heuristic model that includes a selection 
of the independent variables that represent social, economic, psychologi-
cal, and policy in�uences and the growing biological mechanisms posited 
as being mechanisms that in�uence “aging.” This model is presented to 
illustrate the typical multidisciplinary model that is tested in studies of indi-
vidual aging. This section focuses on the growing interest in the biological 
mechanisms intervening between social factors and health outcomes, as 
these mediators are thought to clarify the biological pathways that explain 
why health changes with age. 

An interest in summarizing biological risk, such as the measures men-
tioned above in summarizing recent change in physiological status, initially 
developed as a way of incorporating multiple physiological and sometimes 
behavioral risk factors into a succinct indicator of relative risk for spe-

FIGURE 1-7  Multidisciplinary model for examining individual trajectories of 
health with aging.
NOTES: Demographic, socioeconomic status earlier in life, and genetic factors are 
determined prior to health behaviors, psychological factors, current social support, 
health care use and access. Biological risk and physiological status represent the 
biological pathways through which the prior variables affect health outcomes.

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

16	 PART I: HEALTH TRENDS AND DISPARITIES

TABLE 1-1  Summary Indicators of Physiological Dysregulation and 
Molecular and Cellular Changes with Age

Multisystem-Variable 
Physiological 
Dysregulation with Age

Framingham risk score (Wilson et al., 1998)

Allostatic load (Seeman et al., 1997)

Biological age (Levine, 2013)

Pace of aging (Belsky et al., 2015)

Age-related homeostatic dysregulation (Cohen et al., 2015)

Molecular and Cellular 
Changes with Age

Telomere length (Blackburn et al., 2006)

Biological clock–DNA methylation (Horvath, 2013; Hannum 
et al., 2013; Weidner et al., 2014)

Gene expression–RNA (Holly et al., 2013; Peters et al., 2015)

Proteomics (Menni et al., 2015)

Metabolomics (Menni et al., 2015; Hertel et al., 2016)

ci�c health outcomes. This began with the Framingham risk score, which 
developed an indicator of the 10-year likelihood of having a cardiac event 
(Wilson et al., 1998) based on both behaviors and clinical indicators of 
cardiovascular risk (see Table 1-1). Expanding on this approach, Seeman 
et al. (1997) developed an indicator of allostatic load that re�ected the 
growing belief that multiple systems contribute to the overall level of 
physiological dysregulation that characterizes aging; this indicator included 
cardiovascular, metabolic, neuroendocrine, and in�ammatory markers of 
risk. The allostatic load concept emphasized that small changes in a num-
ber of systems could result in adverse health outcomes. It also recognized 
that the challenges to homeostasis increase with age and with deterioration 
of physiology. Allostatic load has been linked to a number of subsequent 
health outcomes including loss of functioning ability, cognitive loss, disease, 
and mortality (Seeman et al., 2001), as well as being associated with SES 
and race (Geronimus et al., 2006). 

The last decade has seen exponential growth in the number of popula-
tion studies including biological or physiological measures, as well growth 
in the type of markers included. Many studies now include the individ-
ual measures discussed above—for example, blood pressure, cholesterol, 
measured glucose levels, obesity, and/or in�ammation. But a far greater 
number of indicators are now available in many national and population-
representative studies. Recent research has compared the value of these 
measures in predicting health outcomes to the predictive value of more stan-
dard measures and to the value of behavioral and psychological measures 
(Cornman et al., 2017; Goldman et al., 2016; McClintock et al., 2016). 
Cross-national research has also demonstrated that biological measures 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

TRENDS IN MORTALITY, DISEASE, AND PHYSIOLOGICAL STATUS	 17

are context speci�c and not universal across aging populations (Crimmins, 
2015b; Rehkopf et al., 2016).

The increase in measures has encouraged continued re�nement and 
development of summary indicators of physiological aging. Gruenewald et 
al. (2006) have used a more sophisticated recursive partitioning approach, 
along with novel markers of aging, in de�ning the risk of allostatic load. 
Levine (2013) introduced a measure of biological age based on values of a 
set of 10 markers of physiological regulation of multiple systems and organs. 
This measure, which has the desirable characteristic of being in units of age 
(years), has been shown to change over time (Levine and Crimmins, 2018), 
to be related to social and behavioral factors, and to partly explain race 
differences in mortality (Levine and Crimmins, 2014). Using a somewhat 
similar but expanded approach, Belsky et al. (2015) developed a measure 
they call “pace of aging,” which has been related to relevant health out-
comes and change in those outcomes—for a middle-aged population. Cohen 
et al. (2015) represent another approach; they combined 43 indicators into 
a measure they called “age-related homeostatic dysregulation.” Belsky et al. 
(2015) compared “biological age,” the “pace of aging,” and “age-related 
homeostatic dysregulation” in the Dunedin, New Zealand, middle-aged 
population and found that these measures have a correlation of 0.4–0.6, 
which indicates they are related but not the same measure.

The last few years have brought the development of measures of biolog-
ical aging at the molecular and cellular level (see lower half of Table 1-1). 
Telomere length has been suggested as a summary measure of biological 
aging and could re�ect all of the types of systems in the physiological 
measures (Blackburn et al., 2006). In practice, telomere length has been 
inconsistently related to outcomes of aging (Blackburn et al., 2015; Glei et 
al., 2016; Mather et al., 2011). The National Institute on Aging and the 
National Institute of Environmental Health Sciences recently held a work-
shop to try to understand some of the confusion surrounding telomere work 
in populations (National Institutes of Health, 2017). 

Summary measures built with molecular and cellular markers could 
re�ect change that is prior to some of the physiological and clinical mea-
sures contained in the above physiological measures. This would include 
epigenetic markers of DNA methylation as well as RNA expression. To 
date, three “biological clocks” have been de�ned, based on DNA methyla-
tion (Horvath, 2013; Hannum et al., 2013; Weidner et al., 2014). These 
clocks are based on different numbers of largely overlapping markers, and 
their values are related to each other in the study of the middle-aged popu-
lation in Dunedin, New Zealand (Belsky et al., 2017) and generally indicate 
whether someone is aging more rapidly or slowly than his/her chronologi-
cal cohort. Belsky et al. (2017) compared these three measures and again 
found modest correlation. They also found low correlation between these 
measures and both the physiology-based measures and telomere length. In 
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addition, the statistical correlations with health outcomes in middle age of 
all measures were relatively modest. Additional summary measures based 
on RNA expression, proteomics, and metabolomics have been proposed 
even more recently (Table 1-1). Jylhävä et al. (2017), in a review of existing 
literature, compared the links between mortality and the “biological age” 
measure, the “biological clock” measure, the measure based on metabo-
lomics, and telomere length. They concluded that mortality appears best 
predicted by the “biological age” and “biological clock” constructs and was 
not well predicted by telomere length. Continued re�nement of measures 
of this type, and development of data and links between health outcomes 
and DNA methylation, RNA expression, proteomics, and metabolomics, 
are likely to be extensive in the coming decade.

INTEGRATING GENETIC RISK INTO 
RESEARCH ON HEALTH AND AGING 

Not mentioned as yet in this discussion is the recent expansion of 
research on the role of DNA in affecting health outcomes of older popula-
tions. This role is indicated in Figure 1-7 as “Genetic Predisposition.” The 
growth of DNA-based data on large populations in this century offers new 
approaches to determining how innate genetic characteristics both directly 
affect aging health and interact with the environment and behaviors of 
individuals. The technological developments that have allowed large-scale 
throughput of DNA samples have resulted in data with information on 
millions of single-nucleotide polymorphisms for millions of people. While 
this progress builds on research over many years using twin and familial 
samples, it also offers a new approach to determining genetic effects on 
health and aging. Unlike the RNA-based measures and the DNA methyla-
tion measures discussed above, these genetic characteristics are �xed and 
not changed by environments. 

Large population studies have been used to determine genetic markers 
for a number of risk factors for health outcomes such as body mass index 
(Locke et al., 2015) but also socioeconomic risk factors such as educational 
attainment (Rietveld et al., 2013; Okbay et al., 2016). Much work has used 
large agglomerations of data to produce megasamples, which can be used 
to discover genes related to health outcomes such as longevity (Broer et 
al., 2015), Alzheimer’s disease (Lambert et al., 2013), and cognitive ability 
(Kirkpatrick et al., 2014). Social scientists have used the data to investigate 
how genetic characteristics might change over time in the population, how 
life cycle–social in�uences interact with time trends in behaviors as well as 
with the genome to affect health, and how genetic characteristics of social 
networks can in�uence health outcomes (Conley et al., 2016; Domingue 
et al., 2018; Liu and Guo, 2015). A signi�cant amount of work is now 
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ongoing to investigate heterogeneous genetic risk in populations that could 
be related to differential effects of adverse social events and circumstances 
(Domingue et al., 2017). The genomic links with the downstream bio
markers discussed above will increasingly be integrated into investigations 
of aging health and longevity (Deelen et al., 2013). 

Social scientists have bene�ted from the development of polygenic risk 
scores (PRSs): scores built to re�ect the in�uence of many individual genes 
that affect complex health outcomes (Belsky and Israel, 2014; Dudbridge, 
2013). These scores are quite complex to de�ne initially, as they tend to be 
based on large samples and investigate millions of genetic markers, but once 
determined, they provide a fairly easy way for social scientists to integrate 
genetics into analyses. Large population studies such as HRS are provid-
ing already-derived PRSs for complex traits to data users. These have the 
additional characteristic of not being highly restricted data, since they do 
not identify individuals as do the raw DNA data. As an example, we have 
used the PRSs provided by HRS to demonstrate that there are statistically 
signi�cant relationships between the PRS for a number of outcomes and the 
gender, education, and age of individuals in the HRS sample (see Table 1-2). 

TABLE 1-2   Signi�cant Differences in Polygenic Risk Scores in White 
Health and Retirement Study Sample by Sex, Education, and Age

Female/male Educationa Ageb

Alzheimer’s Disease

General Cognition High

Body Mass Index Low Younger

Waist Circumference Low

Waist-to-Hip Ratio 

Height High Older

Mean Arterial Pressure

Educational Attainment High Older

Ever Smoker Low Younger

Depressive Symptoms Low

Major Depressive Disorder Low

Neuroticism Low

Schizophrenia +Female Low

Subjective Well-being

aHigh = education �* 12 years; Low = education �) 11 years. 
bYounger = polygenic risk scores are higher for younger people; Older = polygenic risk scores 
are higher for older people.
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These associations merely indicate that genetic risk is associated in a given 
direction with the characteristic; causation is not implied. There are almost 
no associations between the PRSs in HRS and gender; only the PRS for 
schizophrenia indicates a higher risk for females. The PRS associations 
with age shown in Table 1-2 probably re�ect survival selection or possibly 
that smoking and obesity are correlated with earlier age at death, whereas 
the height and educational attainment PRSs are associated with later age 
at death. The large number of PRS associations with education may re�ect 
many pathways. Our point here is that a relationship exists between edu-
cational attainment as a broadly used social variable and genetic risk for a 
large number of outcomes. If analyses want to control for related risks, this 
is a good use of the PRSs. The relatively new availability of genetic data 
should allow this in�uence on health outcomes to be better represented in 
future research. It should also help clarify who is most at risk from genetic 
factors that, at this point, are immutable.

SUMMARY AND IMPLICATIONS FOR FUTURE TRENDS IN  
MORTALITY AND FOR HEALTH AND RESEARCH 

ON LONGEVITY AND AGING HEALTH

Recent trends are a mixture, some favorable and some unfavorable, and 
one’s classi�cation of them into favorable or unfavorable may depend on 
whether the focus of one’s interest is on relative or absolute differences. U.S. 
life expectancy has increased, albeit slowly, until the last couple of years. 
This could be viewed as a favorable trend, until one looks at the progress 
of other countries, and the U.S. trend seems relatively unfavorable by 
comparison. The prevalences of most diseases, with the exception of those 
clearly related to tobacco smoking, have been increasing for decades. This 
seems clearly to be an unfavorable trend, until one realizes that it is in large 
part due to the reduction of mortality. Long-term reductions in prevalence 
of hypertension and high cholesterol are a positive health trend, but they 
have been accompanied by an increase in obesity and metabolic dysregula-
tion related to diabetes. So changes in physiological dysregulation consist 
of both positive and negative trends. 

Could we have predicted the recently observed changing health dif-
ferentials observed in recent years? That men and women would become 
more similar in longevity is not surprising, given that women and men are 
behaving more similarly. When women behave more like men, for instance 
by smoking more and taking illegal drugs, their health outcomes are likely 
to become more like those of men because this behavioral component of 
the mortality difference will be reduced. On the other hand, the extremely 
adverse trends among women of lower educational attainment might not 
have been predicted. As indicated above, numerous researchers have con-
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cluded that the policies and social fabric of American society have affected 
women’s health more adversely than men’s. This may be more characteristic 
of early adult life, when women are often single parents and sole supporters 
of children, but researchers have also increasingly clari�ed the lifelong 
health effects of early life hardships such as these. Increasing the relative 
rate of mortality decline for women may require social changes that are not 
on the immediate horizon. 

The greater relative improvement of mortality and health among 
African Americans was somewhat surprising, given that it occurred in a 
period when socioeconomic differences in mortality, as well as in many 
other aspects of life, were widening in the general population. Whereas the 
relative size of the Black/White difference in life expectancy was affected 
by trends in deaths from violence and drugs, there also was some contribu-
tion from the reduction in deaths from chronic conditions. One factor that 
has not been considered in explaining the greater relative improvement 
in life expectancy for African Americans is cohort factors. It is possible that 
life circumstances of African Americans now reaching old age improved 
earlier in life with changes in civil rights, and these changed circumstances 
have resulted in improved mortality, relative to earlier cohorts of their peers 
or to Whites in the same cohort, in later life. If this is the explanation for 
the observed changes in life expectancy trends and differentials, the effect 
may play out in the future only as long as the relevant life circumstances 
improve over the life cycle. 

Policies that are likely to reduce socioeconomic, racial, and geographic 
differentials in health and mortality in the United States seem unlikely to 
change in the near future. If anything, current policies such as rescinding 
the expansion of health insurance availability or having large geographic 
differentials in availability of support for health insurance for those of low 
SES may cause continued growth in the differentials in health and mortality 
between lower and higher socioeconomic groups. SES may thus become an 
even stronger predictor of health and longevity in the future. 

For the U.S. population as a whole, the outlook for future morbid-
ity and longevity depends on whether the onset and progression of the 
morbidity process are delayed and whether interventions at early points 
in the process are both feasible and implemented. One possibility is that 
the prevalence of disease could continue to increase but with reduced 
links to disability and death, as has occurred recently. Another possibil-
ity is that more and earlier intervention actions could be undertaken to 
attempt to prevent the changes in physiology that occur with aging. The 
reductions in cholesterol and blood pressure are a prototype for this alter-
native. The last few decades of work have shown that many biological 
factors, in addition to cholesterol and blood pressure, affect the rate of 
aging. The focus on “biological aging” and developing measures of aging 
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that capture the process that begins with the beginning of life promises 
the best hope for eventually intervening in, and delaying, the process of 
health change with age. Certainly, better understanding of individual dif-
ferences in susceptibility to poor health outcomes, as well as individual 
differences in genetic in�uences of behaviors and life circumstances, sug-
gests that delaying aging health change may become more personalized 
and targeted in the future.

The integration of research on aging health across disciplines has been 
very promising in clarifying the complex pathways through which life cir-
cumstances operate. The multidisciplinary model of health and mortality 
outlined in Figure 1-7 has developed over the past four decades, with each 
decade expanding the model while improving understanding of observed 
differences in aging health. Numerous social and behavioral sciences were 
natural allies in building this model, but they have been increasingly joined 
by the biological sciences, so that the view of health and age is at once more 
similar across disciplines yet more complex than it was a decade ago. The 
coming decade will see much expansion in relevant research, as research 
clari�es how life circumstances “get under the skin” biologically. This will 
add important answers as we continue to address basic questions about 
how socioeconomic, gender, race, and geographic differences in health 
and mortality arise. The basic questions that are the point of social science 
investigation of health and mortality have been the same for more than 
a century, but the kinds of answers that can be provided have expanded 
steadily.

The rapid development of data and methods is likely to continue. A 
wealth of longitudinal cohorts has increased focus on health change with 
age, seeing it as a process with different timing across individuals and 
groups. The development of multivariable measures such as multimorbidity, 
frailty, polygenic risk scores, biological risk, pace of aging, and biological 
clocks have helped capture the complexity and the multisystem nature of 
the process. Much of the reward in improved understanding that can result 
from these developments is still promise; but the near future is likely to 
bring rapid increases in understanding. Results are only beginning to be 
integrated into health care so that outcomes for individuals are maximized. 
Optimizing health for aging populations may require social and policy 
changes that do not depend on scienti�c progress. 
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INTRODUCTION

Over the last couple of decades, demographers have documented 
an array of racial/ethnic health disparities. While the National Research 
Council’s 1994 Demography of Aging volume did not include any chap-
ters speci�cally devoted to racial/ethnic disparities, it later published two 
entire volumes focused on the topic (National Research Council, 1997, 
2004). However, the racial/ethnic demography of the country has changed 
dramatically in the intervening years. Beyond changing population com-
position, it is also important to continually reassess racial/ethnic health 
disparities, given the fundamental importance of good health and long life 
to each group’s overall well-being, especially in the context of a society that 
has long been strati�ed along racial/ethnic lines. 
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Demographers have also learned that it is insuf�cient to narrowly assess 
racial/ethnic health disparities; simultaneous consideration of nativity (i.e., 
whether individuals are U.S. or foreign born) and gender is paramount. 
Nativity is of critical concern because more than one in eight Americans 
is foreign born; further, the foreign-born proportions in each racial/ethnic 
group differ and are changing (Colby and Ortman, 2015). Moreover, a 
large body of research has demonstrated that foreign-born individuals in 
most racial/ethnic groups tend to have more favorable health patterns than 
their U.S.-born counterparts (Hummer et al., 2015). Furthermore, while it 
is very well documented that U.S. women live longer but less healthy lives 
than men (Case and Paxson, 2005), it is less well recognized that racial/
ethnic disparities in health are generally wider among women than men 
(Brown et al., 2016; Richardson and Brown, 2016). Clearly, it is important 
to differentiate racial/ethnic health disparities by both nativity and gender 
to best understand which groups exhibit the largest and smallest disparities 
and why.

The goal of this chapter is to provide a contemporary portrait of U.S. 
racial/ethnic disparities in older adult (ages 65+) health, while simultane-
ously considering nativity- and gender-speci�c subpopulations. To provide 
insight into future racial/ethnic health disparities among the older popula-
tion, we also estimate and brie�y discuss middle-aged (ages 45–64) racial/
ethnic health disparities. We consider a wide range of health measures, 
including those tapping dimensions of general health, morbidity, function-
ing and disability, health care, and mortality. Our chapter �rst provides 
brief overviews of some key theoretical and methodological considerations 
in the study of older adult health disparities. Doing so provides a context 
within which to interpret the disparities that we document. We close with a 
summary of the analysis and a forward-thinking agenda on which to push 
future research in this critical area of study. 

THEORETICAL AND METHODOLOGICAL CONSIDERATIONS

A Context for Understanding Racial/Ethnic Health Disparities

It is very well recognized that Black Americans have been seriously 
discriminated against both institutionally and individually throughout the 
course of U.S. history, stemming from the earliest days of the Slave Trade, 
through the era of Jim Crow, to the mid- and late-20th-century decades of 
almost complete residential segregation from Whites, and into the present 
post–civil rights period (Gates et al., 2012). While the forms of discrimi-
natory treatment have changed over the years, racism on the part of the 
White majority population continues to be the critical ideology underlying 
such discrimination, which contributes to both lower socioeconomic status 
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(SES) and poorer health pro�les among Blacks relative to Whites (Williams 
et al., 2010). Each year, Blacks suffer between 60,000 and 100,000 excess 
deaths compared to Whites, a �gure calculated by applying the annual 
death rate of Whites to the Black population (Satcher et al., 2005). The 
worse health and higher mortality of Blacks is due both to their lower level 
of SES resources (Hayward et al., 2000) and to the accumulated physiologi-
cal stress of dealing with discrimination across the life course (Phelan and 
Link, 2015). 

Fortunately, the gap in life expectancy between Blacks and Whites, 
which was about 14 years in 1900, is now smaller than ever before, at 
3.5 years (Arias et al., 2017). This long-term narrowing re�ects improved 
African American well-being due to both public health improvements (e.g., 
sanitation and vaccinations) and speci�c civil rights and health care legisla-
tion (Masters et al., 2014). However, the narrowing gap in life expectancy 
is also due to recent increases in mortality rates among Whites. Indeed, 
research has highlighted the dramatic surge in mortality affecting White 
adults, with the opioid epidemic being the driving force behind such adverse 
trends. Moreover, there has been a disproportionate impact on White adults 
with a high school education or less (Case and Deaton, 2015). In fact, the 
magnitude of increased mortality attributable to accidental poisonings 
almost entirely accounts for the recent decline in life expectancy among 
Whites and for the country as a whole (Kochanek et al., 2016). Clearly, 
then, Black–White health and mortality disparities have exhibited dynamic 
changes in recent years.

The Native American population has also experienced a tragic his-
tory of racism, resulting in their near genocide and continued social and 
economic marginalization. At present, the Native American population 
exhibits patterns of low SES and poor health that are similar to African 
Americans (Jones, 2006). Many Native American communities are geo-
graphically and socially isolated, resulting in limited opportunities for 
individual socioeconomic mobility (Smith-Kaprosy et al., 2012). Perhaps 
unsurprisingly, a recent analysis shows that counties with Native American 
reservations exhibit among the worst health pro�les in the United States, 
with life expectancy �gures often 10 years below the national average 
(Dwyer-Lindgren et al., 2017). 

In recent decades, some Native American communities have experi-
enced an in�ux of resources owing to the growth of the gambling industry. 
However, this in�ux has not uniformly resulted in positive health changes. 
On the one hand, some tribal economies have improved, leading to the 
greater availability of community health resources and social services, 
as well as increased individual �nancial stability. Conversely, this addi-
tional income may have a negative population health impact by enabling 
substance abuse, increasing the availability of unhealthy food, and, more 
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broadly, disrupting traditional social value systems (Kodish et al., 2016). 
Studies have reached mixed conclusions regarding the effects of this in�ux 
(Bruckner et al., 2011; Costello et al., 2010; Jones-Smith et al., 2014; Wolfe 
et al., 2012). The continued assessment of Native American health is both 
necessary and important in the context of Native Americans’ persistent 
social disadvantages and the changes in economic structure that some com-
munities are experiencing. 

While both the Asian American and Hispanic populations trace their 
American roots centuries into the past, the vast majority of individuals in 
both groups are either post-1960s immigrants or the descendants of those 
migrants. Together, Latinos and Asians have been instrumental in reshaping 
American diversity over the course of the late 20th and early 21st centuries 
(Lee and Bean, 2007), most notably among children and young adults but 
increasingly among older adults as well. Much work on the Latino and 
Asian populations has pointed to the importance of healthy immigrant 
selectivity in shaping the relatively favorable population health patterns 
of these rapidly growing groups (Akresh and Frank, 2008). However, 
at least some work �nds that U.S.-born Hispanics and Asian Americans 
exhibit less favorable health and mortality patterns than their immigrant 
counterparts. Such a pattern of worsening health for the U.S.-born relative 
to the immigrant generation may vary across racial/ethnic groups, based 
on each group’s experience with socioeconomic incorporation (Hummer 
et al., 2015). 

Asian Americans exhibit substantial diversity, not only by immigrant 
status but also by national origin. Most national-level population health 
work, including the present effort, cannot address such heterogeneity, given 
relatively small sample sizes of speci�c groups within national datasets. 
Nonetheless, the Chinese, Japanese, and Korean national origin subgroups 
have been shown to exhibit more favorable health pro�les when compared 
to the South and Southeast Asian origin subgroups (Frisbie et al., 2001). 
Overall, though, the strong health and educational selectivity of most Asian 
immigrant groups in the United States have led to a relatively positive con-
text for favorable population health among Asian Americans as a whole.

The Hispanic population, which now comprises 18 percent of the U.S. 
population and a rapidly growing share of older adults (Flores, 2017), 
is also very diverse and includes individuals who trace their roots in the 
United States for centuries, along with recent immigrants who arrived from 
nations throughout Central and South America and the Caribbean. Much 
demographic work documents diversity in health patterns across Hispanic 
subgroups, with Puerto Ricans generally exhibiting the worst population 
health pro�le, Cubans the most positive, and the Mexican origin popula-
tion in the middle (Cho et al., 2004). The Mexican origin population consti -
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tutes the largest subgroup, accounting for 63 percent of all Hispanics; about 
one-third of the Mexican origin population in the United States is foreign 
born (Flores, 2017). Given the large size of the Mexican origin population, 
our documentation examines them separately, along with a heterogeneous 
group of other Hispanics. 

Although positive health and educational selectivity has long char-
acterized Hispanic immigration and has helped to account for the favor-
able health patterns among the immigrant generation (Akresh and Frank, 
2008), such patterns of positive selectivity may be waning, particularly 
for immigrants from Mexico (Feliciano, 2005). Notably, Mexico now has 
the highest obesity rate in the world and, as a result, Mexican immigrants 
to the United States also exhibit higher obesity rates than ever before 
(Hummer and Hayward, 2015). In the United States, Mexican immigrants 
also encounter an array of challenging social conditions, including high 
levels of stress, fear, and discrimination (particularly among undocumented 
immigrants); low wages and hazardous working conditions in manual-
labor industries; and lack of access to health care (Hummer and Hay-
ward, 2015). Given that the second and higher generations of Hispanics 
encounter multiple forms of discrimination and poor access to high-quality 
schooling and jobs (National Research Council, 2006), it is critical that 
researchers continue to carefully document population health patterns, 
trends, and heterogeneity among both the immigrant and U.S.-born seg-
ments of this rapidly growing group.

Health as a Multidimensional Concept

Given the multidimensionality of health, capturing only one or a few 
of its dimensions may lead to biased conclusions regarding racial/ethnic 
health disparities. As just one noteworthy example, older-age Hispanics 
exhibit substantially lower mortality rates than Whites but far higher rates 
of disability (Hayward et al., 2014). Consequently, an important goal of 
our chapter is to provide a comprehensive documentation of racial/ethnic 
differences in older adult health. Thus, we take a broad view in terms of 
conceptualizing and measuring health. Per the World Health Organization, 
physical, mental, and social well-being are equally relevant in develop-
ing a multifaceted understanding of health (World Health Organization, 
2006). Therefore, we include indicators of “global” physical and mental 
health status, medical conditions/diseases and pain, functioning and activity 
limitations, access to and utilization of health care, and mortality. We also 
document differences in SES across groups, to better contextualize racial/
ethnic health disparities.
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Methodological Considerations in the Documentation 
of Racial/Ethnic Health Disparities

Documentation of racial/ethnic health disparities is not a straight
forward endeavor. First, there is the question of who identi�es in which 
racial/ethnic groups in health surveys. Self-reported surveys provide respon-
dents with the opportunity to choose groups they most closely identify with, 
which is an important strength of the empirical patterns we describe below. 
This also means that empirically derived health disparities are subject to 
shifting understandings and reporting patterns of race/ethnicity across time 
and space (Sandefur et al., 2004). Moreover, as discussed above, many 
speci�c subgroups (e.g., Native American tribes, national origin subgroups 
of racial/ethnic groups) are numerically too small to be identi�ed in the 
datasets that we use. Given such limitations, it is important to note that 
the health disparity patterns described below are based on individuals who 
are identifying with internally heterogeneous groups at one speci�c point 
in historical time and in one national context. 

Second, there is selectivity with regard to the individuals who are 
included or excluded in the datasets used to document disparities. Perhaps 
most important, individuals necessarily have survived long enough to be 
in the dataset(s) being used; moreover, mortality differentials prior to the 
age groups under study strongly in�uence subsequent age-speci�c health 
disparities (Hayward et al., 2000). This well-known demographic issue of 
selective survival results in relatively healthy subgroups of individuals in 
population-based datasets, which mutes racial/ethnic disparities in older 
ages, given the selective processes involved (Palloni and Ewbank, 2004). 
Other issues of selection in nationally representative datasets involve the 
inclusion/exclusion of institutionalized, homeless or transient, and undocu-
mented residents. The datasets we use below are household-based surveys; 
consequently, they likely exclude institutionalized, homeless, and transient 
individuals. Thus, estimates of racial/ethnic disparities are systematically 
tilted toward a modestly healthier older adult population than is actually 
the case in the complete population. While undocumented residents living 
in U.S. households are eligible for such surveys, such individuals may be 
highly skeptical about actually participating in them. 

DATA AND METHODS

Data come from the National Health Interview Survey (NHIS) and the 
National Health and Nutrition Examination Survey (NHANES). NHIS is 
the largest nationally representative survey of health, with tens of thousands 
of annual participants providing information on a range of topics (National 
Center for Health Statistics, 2016). NHANES is also nationally represen-
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tative and is another valuable source of health data through its unique 
combination of interviews and physical examinations (National Center for 
Health Statistics, 2005). We use the smaller NHANES for anthropometric 
and biomarker data, while relying on the statistical power of NHIS for 
questionnaire-based measures of health and the assessment of mortality 
disparities. NHIS is especially useful for mortality documentation because 
of its large size and self-reported racial/ethnic data, which alleviates the 
well-known problems with racial/ethnic reporting in vital statistics data 
(Bilheimer and Klein, 2010).

Drawing on both surveys, we provide population-level estimates of 
over 50 different health measures, categorized into �ve broad domains. 
First, the Global Health  domain includes subjective reports of individuals’ 
overall physical and mental health status. We also include body mass index 
and waist circumference as proxies for weight-related health in this domain. 
In doing so, we distinguish survey-based de�nitions of obesity at the popu-
lation level—which represent a summary measure of weight-related health 
status and risk (Gutin, 2017)—from clinical obesity at the individual level 
as a diagnosed condition (i.e., a “morbidity”). Measures of Morbidity  are 
primarily based on individuals’ reports of being diagnosed with various 
conditions or diseases, as well as their reports of pain. Importantly, we 
also include NHANES-based biomarker assessments of hypertension and 
diabetes in this domain. In the case of Functioning and Disability , we use 
respondent information on confusion and/or memory problems, functional 
limitations and their interference with work, and multiple measures of 
activity limitations. We also focus on survey reports related to Health 
Care, including possession of health insurance, assessments of access, and 
an overview of individuals’ receipt of care in the past year. Finally, Mortal -
ity  is documented as a rate per 100,000 person-years of exposure for each 
group, focusing both on all-cause mortality and underlying causes of death.

Limiting our analyses of both the NHIS and NHANES data to older 
(65+) and middle-aged (ages 45–64) adults, we pool survey data from 16 
waves of NHIS between 2000 and 2015 and 8 waves of continuous 2-year 
NHANES between 1999 and 2014. For measures obtained from NHIS, we 
provide estimates for non-Hispanic Whites, non-Hispanic Blacks, Mexi-
can Americans, other Hispanics, Asians or Paci�c Islanders, and Native 
Americans. Due to the smaller sample sizes, we exclude Asians or Paci�c 
Islanders and Native Americans from NHANES-based estimates. Given 
our strati�cation of racial/ethnic groups by both nativity and gender, there 
are nevertheless population subgroups for whom reliable estimates of cer-
tain health indicators are not possible because of small cell sizes. We thus 
exclude any estimates based on a group-speci�c prevalence of less than 10 
cases. To account for differences in the age distribution of adults across 
groups, we standardized all proportions and means to the age distribu-
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tion of adults in the 2000 decennial U.S. Census (as per National Center 
for Health Statistics [NCHS] recommendations). We applied appropriate 
survey weights to facilitate unbiased estimates and appropriate statistical 
signi�cance levels when comparing across groups. Finally, we speci�ed U.S.-
born non-Hispanic Whites as the referent group in testing for racial/ethnic/
nativity differences across measures of health included in our analyses; we 
note signi�cant nativity differences within racial/ethnic groups as well.

RESULTS

The Socioeconomic Context for Racial/Ethnic Health Disparities

Table 2-1 uses NHIS data to examine the distribution of SES across 
racial/ethnic groups, focusing on individuals’ educational attainment and a 
ratio of income to needs (adjusted for in�ation and changing poverty guide-
lines across years). Non-Hispanic Whites and Asian Americans, both U.S. 
and foreign born, exhibit the most favorable socioeconomic pro�les, while 
Native Americans, U.S.-born Blacks, foreign-born Mexican Americans, 
and other Hispanics exhibit the least favorable distributions. Turning �rst 
to education, foreign-born Mexican American men and women exhibit the 
lowest levels of high school completion (~17%), and less than 1 in 10 have 
any postsecondary education. Rates of high school completion and post-
secondary schooling are higher among their U.S.-born counterparts, at ~50 
percent and ~20 percent, respectively, though still far lower than all other 
racial/ethnic groups. For instance, non-Hispanic Black, other Hispanic, and 
Native American women and men have more than double the percentage 
of postsecondary educational attainment (~25–45%). Asian Americans and 
non-Hispanic Whites have by far the highest proportion of highly educated 
older adults; approximately 40 percent of women and 55 percent of men 
are in the “some college” or “college+” categories. 

Table 2-1 also shows stark disparities in ratio of income to needs. Non-
Hispanic White and Asian older men and women are also the most af�uent: 
~30 percent of White women, ~35 percent of Asian women, ~37 percent of 
White men, and ~40 percent of Asian men report an income at least four 
times greater than the poverty line. By contrast, U.S.-born Black, foreign-
born Mexican American and other Hispanic, and Native American older 
adults have far less favorable distributions of income to needs relative to 
their non-Hispanic White and Asian counterparts. Strikingly, almost 70 
percent of foreign-born Mexican Americans and ~60 percent of Native 
Americans and foreign-born other Hispanics have an income less than 
twice the poverty line. However, among other Hispanics, the U.S. born 
fare slightly better, with around ~50 percent in the same income-to-needs 
bracket. Conversely, foreign-born Blacks—especially women—exhibit a 
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more favorable income distribution than their U.S.-born counterparts (52% 
versus 38% with an income-to-needs ratio of 2.00+).

Global Assessments of Health

Table 2-2 considers our global assessments of health. Non-Hispanic 
Whites fare much better on these measures compared to most of their 
minority counterparts. Under one-quarter of U.S.-born White adults report 
fair/poor health, compared to 30–45 percent of Blacks, Mexican Ameri-
cans, other Hispanics, foreign-born Asians, and Native Americans. For 
both genders, foreign-born Mexican Americans report the highest levels 
of fair/poor health (~43%), while U.S.-born Asians compare favorably to 
Whites and other racial/ethnic groups. Nativity is a particularly important 
distinction for reports of poor health or declines in health over the last year. 
With the exception of Blacks, foreign-born men and women consistently 
report higher levels of poor health than their U.S.-born counterparts. Fur-
ther, foreign-born Mexican Americans, other Hispanics, Asians, and non-
Hispanic Whites all report higher levels of worsening health over the past 
year (15–20%) as compared to ~13 percent among U.S.-born Whites and 
~8 percent of U.S.-born Asian Americans. 

Although reports of poor self-rated health are comparable for women 
and men, women consistently report a higher average number of days of 
poor physical and mental health than their male counterparts. However, 
there are clear racial/ethnic differences within genders, as foreign-born 
Mexican American and other Hispanic women report nearly 8 days of 
poor physical health and 4–5 days of poor mental health in the last month, 
compared to only 4–5 days of poor physical health and 2–3 days of poor 
mental health for Blacks and non-Hispanic Whites. Among men, Mexican 
Americans again have the highest average number of days of poor physical 
health in the last month (~6), while foreign-born Blacks and Whites have 
a signi�cantly lower number of poor mental health days (<1) than their 
U.S.-born White counterparts (1.62). Racial/ethnic disparities in mental 
health are also wide. While approximately one-quarter of U.S.-born Black, 
Mexican American, Other Hispanic, Native American, and foreign-born 
non-Hispanic White women (and 18% of men) report two or more severe 
mental health symptoms, only 18 percent of U.S.-born non-Hispanic White 
and 10 percent of U.S.-born Asian women (and 13% and 10%, respectively, 
of men) report the same problems.

With respect to overall weight-related health status, Black and Mexican 
American women have much higher prevalence of obesity and at-risk waist 
circumference than non-Hispanic Whites, other Hispanics, and Asians. 
Approximately 40 percent of U.S.-born Black women are obese based on 
self-reported height and weight (and more than 50% based on measured 
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TABLE 2-1  Racial/Ethnic Composition and Socioeconomic Status among 
U.S. Adults, by Gender, Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

Overall 0.01 0.08  0.02 0.02  0.03 0.01  0.03 0.01  0.00  0.05 0.75

                

Education              ref.

<HS 0.42 0.40  0.82 0.54  0.53 0.36  0.37 0.13  0.43  0.26 0.19

HS 0.29 0.29  0.10 0.28  0.23 0.33  0.24 0.39  0.26  0.31 0.39

Some College 0.15 0.19  0.05 0.13  0.12 0.20  0.11 0.26  0.23  0.23 0.24

College+ 0.13 0.12  0.02 0.05  0.12 0.11  0.28 0.22  0.08  0.20 0.17

Income-to-Needs Ratio            

0–1.00 0.22 0.29  0.34 0.21  0.30 0.16  0.21 0.05  0.30  0.14 0.09

1.01–1.99 0.25 0.33  0.35 0.33  0.31 0.34  0.23 0.19  0.31  0.25 0.26

2.00–3.99 0.32 0.25  0.23 0.30  0.24 0.30  0.26 0.35  0.26  0.32 0.36

4.00+ 0.20 0.13  0.08 0.16  0.14 0.20  0.30 0.40  0.13  0.29 0.29

MALE               

Overall 0.01 0.07  0.02 0.02  0.03 0.01  0.03 0.01  0.00  0.04 0.78

                

Education               ref.

<HS 0.33 0.44  0.83 0.47  0.48 0.29  0.21 0.12  0.39  0.23 0.19

HS 0.29 0.28  0.08 0.27  0.23 0.27  0.20 0.30  0.28  0.23 0.30

Some College 0.15 0.17  0.05 0.17  0.12 0.23  0.13 0.26  0.21  0.18 0.22

College+ 0.23 0.12  0.03 0.09  0.16 0.21  0.45 0.32  0.12  0.36 0.28

Income-to-Needs Ratio

0–1.00 0.22 0.18  0.33 0.14  0.25 0.10  0.18 0.03  0.17  0.11 0.05

1.01–1.99 0.25 0.32  0.36 0.33  0.33 0.26  0.23 0.14  0.37  0.22 0.19

2.00–3.99 0.30 0.31  0.23 0.33  0.26 0.35  0.26 0.34  0.27  0.31 0.38

4.00+ 0.23 0.19  0.08 0.20  0.15 0.30  0.33 0.48  0.20  0.36 0.38

NOTES: NHIS N(Overall) = 181,924; NHIS N(Female) = 102,971; NHIS N(Male) = 78,953.
HS = high school completion, NH = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
Income-to-needs ratio of 1.00 represents income at the poverty line.
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TABLE 2-1  Racial/Ethnic Composition and Socioeconomic Status among 
U.S. Adults, by Gender, Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

Overall 0.01 0.08  0.02 0.02  0.03 0.01  0.03 0.01  0.00  0.05 0.75

                

Education              ref.

<HS 0.42 0.40  0.82 0.54  0.53 0.36  0.37 0.13  0.43  0.26 0.19

HS 0.29 0.29  0.10 0.28  0.23 0.33  0.24 0.39  0.26  0.31 0.39

Some College 0.15 0.19  0.05 0.13  0.12 0.20  0.11 0.26  0.23  0.23 0.24

College+ 0.13 0.12  0.02 0.05  0.12 0.11  0.28 0.22  0.08  0.20 0.17

Income-to-Needs Ratio            

0–1.00 0.22 0.29  0.34 0.21  0.30 0.16  0.21 0.05  0.30  0.14 0.09

1.01–1.99 0.25 0.33  0.35 0.33  0.31 0.34  0.23 0.19  0.31  0.25 0.26

2.00–3.99 0.32 0.25  0.23 0.30  0.24 0.30  0.26 0.35  0.26  0.32 0.36

4.00+ 0.20 0.13  0.08 0.16  0.14 0.20  0.30 0.40  0.13  0.29 0.29

MALE               

Overall 0.01 0.07  0.02 0.02  0.03 0.01  0.03 0.01  0.00  0.04 0.78

                

Education               ref.

<HS 0.33 0.44  0.83 0.47  0.48 0.29  0.21 0.12  0.39  0.23 0.19

HS 0.29 0.28  0.08 0.27  0.23 0.27  0.20 0.30  0.28  0.23 0.30

Some College 0.15 0.17  0.05 0.17  0.12 0.23  0.13 0.26  0.21  0.18 0.22

College+ 0.23 0.12  0.03 0.09  0.16 0.21  0.45 0.32  0.12  0.36 0.28

Income-to-Needs Ratio

0–1.00 0.22 0.18  0.33 0.14  0.25 0.10  0.18 0.03  0.17  0.11 0.05

1.01–1.99 0.25 0.32  0.36 0.33  0.33 0.26  0.23 0.14  0.37  0.22 0.19

2.00–3.99 0.30 0.31  0.23 0.33  0.26 0.35  0.26 0.34  0.27  0.31 0.38

4.00+ 0.23 0.19  0.08 0.20  0.15 0.30  0.33 0.48  0.20  0.36 0.38

NOTES: NHIS N(Overall) = 181,924; NHIS N(Female) = 102,971; NHIS N(Male) = 78,953.
HS = high school completion, NH = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
Income-to-needs ratio of 1.00 represents income at the poverty line.

All estimates age-standardized to 2000 U.S. Census and weighted based on NCHS-provided 
survey weights, to be representative of the U.S. population.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
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TABLE 2-2   Global Health Indicators among U.S. Adults, Ages 65+ 
(NHIS 2000–2015, NHANES 1999–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

GLOBAL HEALTH     ref.

Fair/poor health 0.35 0.39 0.44 0.36 0.39 0.32 0.32 0.18 0.37 0.25 0.22

Health status worse compared to  
last year

0.17 0.13 0.18 0.14 0.17 0.15 0.19 0.10 0.19 0.16 0.13

N days physical health not good  
last month

3.44 5.65 7.78 5.29 7.63 4.06 — — — 5.00 5.07

N days mental health not good  
last month

2.65 3.32 5.49 4.52 4.88 2.79 — — — 2.24 3.39

Two+ severe mental health symptomsa 0.20 0.20 0.25 0.23  0.27 0.21  0.18 0.10  0.27  0.21 0.18
 

Obese (self-report)b 0.29 0.39 0.34 0.30 0.25 0.28 0.08 0.13 0.33 0.21 0.23

Obese (measured)b 0.52 0.50 0.43 0.32 0.33 0.24 — — — 0.26 0.32

Risky waist circum.c 0.87 0.80 0.78 0.76 0.76 0.67 — — — 0.69 0.73

MALE               

GLOBAL HEALTH     ref.

Fair/poor health 0.32 0.38 0.42 0.33 0.35 0.31 0.29 0.22 0.37 0.25 0.23

Health status worse compared to  
last year

0.12 0.11 0.13 0.14 0.16 0.14 0.18 0.08 0.18 0.15 0.12

N days physical health not good  
last month

3.28 4.91 5.89 5.95 5.12 1.74 — — — 3.64 4.18

N days mental health not good  
last month

0.34 2.12 1.20 2.25 2.09 2.78 — — — 0.71 1.62

Two+ severe mental health symptomsa 0.15 0.16 0.18 0.18  0.18 0.18  0.11 0.10  0.21  0.17 0.13
 

Obese (self-report)b 0.17 0.25 0.25 0.27 0.22 0.23 0.05 0.12 0.31 0.20 0.23

Obese (measured)b 0.17 0.32 0.26 0.30 0.25 — — — — 0.33 0.29

Risky waist circum.c 0.39 0.47 0.42 0.50 0.47 0.27 — — — 0.57 0.59

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
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TABLE 2-2   Global Health Indicators among U.S. Adults, Ages 65+ 
(NHIS 2000–2015, NHANES 1999–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

GLOBAL HEALTH     ref.

Fair/poor health 0.35 0.39 0.44 0.36 0.39 0.32 0.32 0.18 0.37 0.25 0.22

Health status worse compared to  
last year

0.17 0.13 0.18 0.14 0.17 0.15 0.19 0.10 0.19 0.16 0.13

N days physical health not good  
last month

3.44 5.65 7.78 5.29 7.63 4.06 — — — 5.00 5.07

N days mental health not good  
last month

2.65 3.32 5.49 4.52 4.88 2.79 — — — 2.24 3.39

Two+ severe mental health symptomsa 0.20 0.20 0.25 0.23  0.27 0.21  0.18 0.10  0.27  0.21 0.18
 

Obese (self-report)b 0.29 0.39 0.34 0.30 0.25 0.28 0.08 0.13 0.33 0.21 0.23

Obese (measured)b 0.52 0.50 0.43 0.32 0.33 0.24 — — — 0.26 0.32

Risky waist circum.c 0.87 0.80 0.78 0.76 0.76 0.67 — — — 0.69 0.73

MALE               

GLOBAL HEALTH     ref.

Fair/poor health 0.32 0.38 0.42 0.33 0.35 0.31 0.29 0.22 0.37 0.25 0.23

Health status worse compared to  
last year

0.12 0.11 0.13 0.14 0.16 0.14 0.18 0.08 0.18 0.15 0.12

N days physical health not good  
last month

3.28 4.91 5.89 5.95 5.12 1.74 — — — 3.64 4.18

N days mental health not good  
last month

0.34 2.12 1.20 2.25 2.09 2.78 — — — 0.71 1.62

Two+ severe mental health symptomsa 0.15 0.16 0.18 0.18  0.18 0.18  0.11 0.10  0.21  0.17 0.13
 

Obese (self-report)b 0.17 0.25 0.25 0.27 0.22 0.23 0.05 0.12 0.31 0.20 0.23

Obese (measured)b 0.17 0.32 0.26 0.30 0.25 — — — — 0.33 0.29

Risky waist circum.c 0.39 0.47 0.42 0.50 0.47 0.27 — — — 0.57 0.59

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.

Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
aSevere mental health symptoms measured in NHIS include reports of feeling everything 
an effort; feelings interfering with life; hopelessness; nervousness; restlessness; sadness; and 
worthlessness sometimes or often in the past month.
bObese de�ned as having body mass index �* 30.0.
cRisky waist circumference de�ned as �*88 cm for women and �*102 cm for men.
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height and weight), while over 80 percent have a waist circumference con-
sidered “at risk” for poor health. These prevalence levels are the highest 
among the groups we examine, especially compared to Asian women (of 
whom ~11% are obese based on self-reports) and non-Hispanic White 
women (of whom 25–30% are obese based on both self-reports and mea-
surements). As a group, older men have more favorable weight-related 
health than their female counterparts. Though non-Hispanic White men 
and women have similar obesity prevalence, approximately 25–30 percent 
of U.S.-born Black and Mexican American men are considered obese, based 
on self-reports and physical measurements, compared to 40–50 percent of 
their female counterparts. Men of any race/ethnicity also have a lower prev-
alence of risky waist circumference than women (~46% vs. 76%). Looking 
more closely, U.S.-born Black, Mexican American, and Native American 
men also have higher self-reported obesity than their non-Hispanic White 
counterparts; yet non-Hispanic White men have a 10–30 percent higher 
prevalence of risky waist circumference. Asian-American men have the low-
est self-reported obesity (<15%), while foreign-born Blacks have the lowest 
measured obesity (17%).

Morbidity

Table 2-3 considers measures of morbidity among those aged 65 and 
older. Although non-Hispanic White adults show more favorable global 
health pro�les than their minority counterparts, diagnoses of chronic con-
ditions and diseases exhibit a much less consistent pattern of racial/ethnic 
disparities for both genders. For instance, hypertension is potentially under-
diagnosed in this age group, as the combined undiagnosed or diagnosed/
controlled rates observed in NHANES data are higher than the self-reports 
in NHIS (e.g., ~75% in NHANES compared to ~59% in NHIS for U.S.-
born non-Hispanic White women; ~67% compared to ~57% for U.S.-born 
non-Hispanic White men). Nevertheless, across both measures of hyperten-
sion, Black, Mexican American, Native American, and foreign-born other 
Hispanic and Asian women have higher rates than non-Hispanic White 
women. Though Black, foreign-born Asian, and Native American men also 
have higher rates compared to non-Hispanic White men, foreign-born Mex-
ican American and other Hispanic men instead have lower self-reported 
hypertension (~50% compared to 57% among non-Hispanic Whites), and 
comparable rates of undiagnosed/diagnosed or controlled hypertension 
(~66% compared to 67% among non-Hispanic Whites).

Looking at other measures of cardiovascular health, U.S.-born Black 
women report among the highest prevalence of coronary heart disease, 
congestive heart failure, and stroke, with approximately 12 percent report-
ing a diagnosis of one or more of these conditions. However, for heart 
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attacks and any other heart condition, U.S.-born Whites report marginally 
higher rates than all other racial/ethnic/nativity groups (e.g., 17% report 
some other heart condition, compared to ~13% across other groups). This 
pattern holds for men as well, with signi�cantly lower rates of reported 
coronary heart disease, congestive heart failure, other heart conditions, 
and heart attacks for Black, Mexican American, other Hispanic, Asian, 
and foreign-born non-Hispanic Whites relative to U.S.-born non-Hispanic 
Whites. Across both genders, foreign-born Blacks stand out as having a 
particularly low prevalence of heart problems, especially compared to their 
U.S.-born counterparts.

Also apparent is the lower prevalence of diabetes among non-Hispanic 
Whites compared to most other race/ethnic groups, regardless of nativity 
or gender. Black, Mexican American, and Native American women have 
the highest prevalence of reported diabetes (30–35%), followed closely by 
other Hispanic women (~24%) and foreign-born Asians (21%). Mexican 
American women also have the highest rates of diabetes based on diagnosis 
or measurement in NHANES (~55%), followed by U.S.-born Black women 
(52%). Older males exhibit a nearly identical racial/ethnic distribution 
of diabetes, though rates for all groups other than non-Hispanic Whites 
(with the exception of U.S.-born Asians) are closer in value, ranging from 
25 percent for foreign-born Asians to 35 percent for U.S.-born Mexican 
Americans. However, when considering high blood glucose, these data 
show that U.S.-born Mexican American and foreign-born other Hispanic 
men have the highest rates of undiagnosed or diagnosed/controlled diabetes 
(61%), while prior racial/ethnic disparities on the basis of self-reported 
diabetes are less evident. Among the other common morbidities observed 
in this 65 and older age group, arthritis is signi�cantly higher among U.S.-
born Black compared to U.S.-born non-Hispanic White women, while 
foreign-born Black and non-Hispanic White women report lower rates. 
Diagnoses of cancer are signi�cantly higher among U.S.-born non-Hispanic 
White women (23%) and men (29%) compared to all other groups, with 
foreign-born Mexican American and Asian adults having the lowest rates 
(8% for women, 10% for men). Generally speaking, cancer rates are lower 
for women (14%) as compared to men (~17%), and foreign born (~13%) 
as compared to U.S. born (~18%). However, we caution that cancer is a 
condition especially prone to under-diagnosis on the basis of racial/ethnic, 
nativity, and socioeconomic inequities in access to care (Ward et al., 2004). 

Finally, across all four measures of pain (joints, lower back, neck, 
and severe migraines) and all racial/ethnic groups, women consistently 
report greater pain than their male counterparts. Among women, Native 
Americans stand out as having the highest reports of pain for three of the 
four measures, while U.S.-born Asians have the lowest reports in three 
of the four measures, as well. Older men show slightly different patterns of 
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TABLE 2-3  Measurements of Morbidity among U.S. Adults, Ages 65+ 
(NHIS 2000-2015; NHANES 1999–2014)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

MORBIDITY     ref.
Told you had:

Coronary heart disease 0.09 0.14 0.15 0.17 0.15 0.21 0.15 0.20 0.21 0.21 0.22
Congestive heart failure 0.02 0.07 0.05 0.09 0.08 0.05 — — — 0.04 0.11
Heart condition 0.09 0.14 0.11 0.12 0.11 0.19 0.14 0.18 0.17 0.19 0.21
Heart attack 0.07 0.12 0.09 0.13 0.13 0.16 0.10 0.11 0.15 0.13 0.17
Stroke 0.08 0.12 0.08 0.11 0.09 0.10 0.10 0.09 0.13 0.09 0.09
Arthritis 0.27 0.45 0.34 0.42 0.34 0.21 — — — 0.30 0.46
Hypertension 0.70 0.71 0.48 0.60 0.53 0.60 0.61 0.60 0.65 0.51 0.57
Diabetes + taking medication 0.33 0.28 0.28 0.36 0.28 0.33 0.27 0.21 0.34 0.20 0.20

Undiagnosed or Diagnosed/Controlleda  
Hypertensionb 0.75 0.82 0.63 0.69 0.69 0.60 — — — 0.72 0.67
Diabetesc 0.54 0.53 0.55 0.61 0.61 0.52 — — — 0.48 0.51

Experienced:  
Pain/aching joints, past mo. 0.46 0.45 0.39 0.41 0.34 0.52 0.28 0.35 0.54 0.37 0.46
Lower back pain, past 3 mo. 0.31 0.25 0.27 0.27 0.30 0.29 0.19 0.22 0.33 0.27 0.29
Neck pain, past 3 mo. 0.10 0.12 0.16 0.15 0.19 0.19 0.09 0.06 0.16 0.12 0.13
Severe migraine, past 3 mo. 0.08 0.06 0.06 0.05 0.06 0.06 0.04 0.01 0.05 0.05 0.04

MALE               

MORBIDITY     ref.
Told you had:

Coronary heart disease 0.09 0.14 0.15 0.17 0.15 0.21 0.15 0.20 0.21 0.21 0.22
Congestive heart failure 0.02 0.07 0.05 0.09 0.08 0.05 — — — 0.04 0.11
Heart condition 0.09 0.14 0.11 0.12 0.11 0.19 0.14 0.18 0.17 0.19 0.21
Heart attack 0.07 0.12 0.09 0.13 0.13 0.16 0.10 0.11 0.15 0.13 0.17
Stroke 0.08 0.12 0.08 0.11 0.09 0.10 0.10 0.09 0.13 0.09 0.09
Arthritis 0.27 0.45 0.34 0.42 0.34 0.21 — — — 0.30 0.46
Hypertension 0.70 0.71 0.48 0.60 0.53 0.60 0.61 0.60 0.65 0.51 0.57
Diabetes + taking medication 0.33 0.28 0.28 0.36 0.28 0.33 0.27 0.21 0.34 0.20 0.20

Undiagnosed or Diagnosed/Controlleda  
Hypertensionb 0.75 0.82 0.63 0.69 0.69 0.60 — — — 0.72 0.67
Diabetesc 0.54 0.53 0.55 0.61 0.61 0.52 — — — 0.48 0.51

Experienced:  
Pain/aching joints, past mo. 0.46 0.45 0.39 0.41 0.34 0.52 0.28 0.35 0.54 0.37 0.46
Lower back pain, past 3 mo. 0.31 0.25 0.27 0.27 0.30 0.29 0.19 0.22 0.33 0.27 0.29
Neck pain, past 3 mo. 0.10 0.12 0.16 0.15 0.19 0.19 0.09 0.06 0.16 0.12 0.13
Severe migraine, past 3 mo. 0.08 0.06 0.06 0.05 0.06 0.06 0.04 0.01 0.05 0.05 0.04

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
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TABLE 2-3  Measurements of Morbidity among U.S. Adults, Ages 65+ 
(NHIS 2000-2015; NHANES 1999–2014)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

MORBIDITY     ref.
Told you had:

Coronary heart disease 0.09 0.14 0.15 0.17 0.15 0.21 0.15 0.20 0.21 0.21 0.22
Congestive heart failure 0.02 0.07 0.05 0.09 0.08 0.05 — — — 0.04 0.11
Heart condition 0.09 0.14 0.11 0.12 0.11 0.19 0.14 0.18 0.17 0.19 0.21
Heart attack 0.07 0.12 0.09 0.13 0.13 0.16 0.10 0.11 0.15 0.13 0.17
Stroke 0.08 0.12 0.08 0.11 0.09 0.10 0.10 0.09 0.13 0.09 0.09
Arthritis 0.27 0.45 0.34 0.42 0.34 0.21 — — — 0.30 0.46
Hypertension 0.70 0.71 0.48 0.60 0.53 0.60 0.61 0.60 0.65 0.51 0.57
Diabetes + taking medication 0.33 0.28 0.28 0.36 0.28 0.33 0.27 0.21 0.34 0.20 0.20

Undiagnosed or Diagnosed/Controlleda  
Hypertensionb 0.75 0.82 0.63 0.69 0.69 0.60 — — — 0.72 0.67
Diabetesc 0.54 0.53 0.55 0.61 0.61 0.52 — — — 0.48 0.51

Experienced:  
Pain/aching joints, past mo. 0.46 0.45 0.39 0.41 0.34 0.52 0.28 0.35 0.54 0.37 0.46
Lower back pain, past 3 mo. 0.31 0.25 0.27 0.27 0.30 0.29 0.19 0.22 0.33 0.27 0.29
Neck pain, past 3 mo. 0.10 0.12 0.16 0.15 0.19 0.19 0.09 0.06 0.16 0.12 0.13
Severe migraine, past 3 mo. 0.08 0.06 0.06 0.05 0.06 0.06 0.04 0.01 0.05 0.05 0.04

MALE               

MORBIDITY     ref.
Told you had:

Coronary heart disease 0.09 0.14 0.15 0.17 0.15 0.21 0.15 0.20 0.21 0.21 0.22
Congestive heart failure 0.02 0.07 0.05 0.09 0.08 0.05 — — — 0.04 0.11
Heart condition 0.09 0.14 0.11 0.12 0.11 0.19 0.14 0.18 0.17 0.19 0.21
Heart attack 0.07 0.12 0.09 0.13 0.13 0.16 0.10 0.11 0.15 0.13 0.17
Stroke 0.08 0.12 0.08 0.11 0.09 0.10 0.10 0.09 0.13 0.09 0.09
Arthritis 0.27 0.45 0.34 0.42 0.34 0.21 — — — 0.30 0.46
Hypertension 0.70 0.71 0.48 0.60 0.53 0.60 0.61 0.60 0.65 0.51 0.57
Diabetes + taking medication 0.33 0.28 0.28 0.36 0.28 0.33 0.27 0.21 0.34 0.20 0.20

Undiagnosed or Diagnosed/Controlleda  
Hypertensionb 0.75 0.82 0.63 0.69 0.69 0.60 — — — 0.72 0.67
Diabetesc 0.54 0.53 0.55 0.61 0.61 0.52 — — — 0.48 0.51

Experienced:  
Pain/aching joints, past mo. 0.46 0.45 0.39 0.41 0.34 0.52 0.28 0.35 0.54 0.37 0.46
Lower back pain, past 3 mo. 0.31 0.25 0.27 0.27 0.30 0.29 0.19 0.22 0.33 0.27 0.29
Neck pain, past 3 mo. 0.10 0.12 0.16 0.15 0.19 0.19 0.09 0.06 0.16 0.12 0.13
Severe migraine, past 3 mo. 0.08 0.06 0.06 0.05 0.06 0.06 0.04 0.01 0.05 0.05 0.04

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.

Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
aControlled is de�ned as those individuals taking a medication, which accounts for a small per-
centage of adults who do not report hypertension and/or diabetes despite taking medication. 
Uncontrolled includes adults having either diagnosed or undiagnosed (on the basis of NHANES 
measures) hypertension and/or diabetes.
bHypertension is de�ned as >140 mmHg for systolic BP OR >90 mmHg for diastolic.
cHigh blood glucose is de�ned as >100 mg/dL for blood glucose.
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racial/ethnic variation in pain-related morbidity. Although Asian Americans 
report the lowest pain, no single racial/ethnic group emerges as consistently 
reporting the highest level.

Functioning and Disability

Table 2-4 turns to functioning and disability. Across all 15 measures, 
one can see the extent to which older Black, Mexican American, other His-
panic, and Native American adults experience signi�cantly higher rates of 
functional, physical, and cognitive limitations as compared to non-Hispanic 
Whites, while Asian adults consistently exhibit the lowest rates. These 
racial/ethnic patterns are similar for both women and men, though women 
have a higher prevalence of functional limitations and disability, on average. 
Intriguingly, this racial/ethnic pattern of functional limitations would not 
be apparent solely based on adults reporting “any functional limitation.” 
Across all groups, an average of 67 percent of women report any functional 
limitation, with U.S.-born Blacks and Native Americans having the highest 
rates (~75%) and Asians and foreign-born non-Hispanic Whites reporting 
the lowest (~60%). By comparison, ~57 percent of older men report hav-
ing any functional limitation, with Native Americans having a far higher 
prevalence than any other group (72%) and Asians and foreign-born other 
Hispanics and non-Hispanic Whites experiencing signi�cantly lower rates 
(~50%) than their U.S.-born non-Hispanic White counterparts (60%). 
However, when focusing on the more detailed assessments of functioning 
and disability, one observes clearer racial/ethnic gradients for both gen-
ders. For instance, U.S.-born Blacks, foreign-born Mexican Americans, and 
Other Hispanics are signi�cantly more likely than U.S.-born non-Hispanic 
Whites to report limitations keeping them from working and/or impeding 
the amount of work they could do or report that they experienced confu-
sion/memory problems. This was especially true of foreign-born Mexican 
Americans who, unlike their U.S.-born counterparts, reported ~10–20 per-
cent higher rates across all three types of functional limitations. 

Though functional limitations primarily relate to mental and cognitive 
health, we also observe many of the aforementioned patterns across mul-
tiple measures of disability. Approximately 13 percent of Native American, 
U.S.-born Black, and foreign-born Mexican American, other Hispanic, 
Asian, and non-Hispanic White women report 8 or more days of dis-
ability requiring bed rest in the past year; this is signi�cantly higher than 
the 10 percent among U.S.-born non-Hispanic Whites. Based on NHIS 
estimates, U.S.-born Blacks, Mexican Americans, and Native Americans 
have the highest rates of any activity limitation (~42%), while foreign-
born non-Hispanic Whites and Asians of any nativity report signi�cantly 
lower rates (~28%), compared to ~34 percent of U.S.-born non-Hispanic 
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Whites. NHANES-based estimates of activity limitations are higher than 
those obtained from NHIS, yet we observe a similar pattern of disparities. 
Once again, a more �ne-grained analysis of activity limitations helps to 
reveal the full extent of racial/ethnic differences in disability among older 
adults. Among individuals reporting 10 or more activity limitations, we 
continue to observe higher rates for U.S.-born Black, Mexican Ameri-
can, and other Hispanic women (~29%) compared to non-Hispanic White 
women (~17%), and higher rates for U.S.-born Black (15%) and foreign-
born Mexican American (21%) men compared to U.S.-born non-Hispanic 
White men (12%).

Further subclassifying activity limitations based on physical or psycho
social health, older U.S.-born non-Hispanic White adults experience lower 
rates of disability than all other racial/ethnic groups (with the exception 
of U.S.-born Asians). Only ~6 percent of U.S.-born non-Hispanic White 
and Asian women and men report any activity of daily living limitations, 
compared to ~12 percent of women and ~8 percent of men across all 
other racial/ethnic groups. Similarly, ~12 percent of U.S.-born non-Hispanic 
White and Asian women and ~8 percent of men report any instrumental 
activity of daily living limitations, compared to ~19 percent of women and 
~12 percent of men for all other racial/ethnic groups. These same patterns 
are replicated across measures of disability relating to limitations in leisure 
and social activities and general physical activities. Though women report 
higher average rates than men, for both genders U.S.-born Blacks and 
Mexican Americans (of any nativity) stand out as having the highest rates 
on these measures. That said, one can clearly see the critical role of nativ-
ity as a source of disparity in functional limitations and disability-related 
health among Mexican American and Asian women, as foreign-born adults 
have signi�cantly worse health than their U.S.-born counterparts on nearly 
every measure.

Health Care

Given the importance of health care access and utilization as critical 
determinants of health among older adults, it is not surprising to �nd that 
many of the previously noted racial/ethnic patterns are re�ected in health 
care measures as well (Table 2-5). Though the proportion of older adults 
reporting having no health insurance is low (owing to Medicare), Black, 
Mexican American, other Hispanic, Native American, and foreign-born 
Asian and non-Hispanic White men and women are signi�cantly more 
likely to report not having health insurance compared to their U.S.-born 
non-Hispanic White counterparts. Nativity is particularly important, as 
foreign-born adults report the highest rates, especially Mexican American 
women (12%) and men (10%). 
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TABLE 2-4  Measures of Functioning and Disability among U.S. Adults, 
Ages 65+ (NHIS 2000–2015; NHANES 1999–2014)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

FUNCTIONING     ref.
Any functional limitation 0.64 0.72 0.70 0.70  0.66 0.68  0.63 0.54  0.79  0.62 0.69
Limitations keep you from working 0.15 0.24 0.39 0.21  0.26 0.35  — —  —  0.16 0.17
Limited in amount of work you can do 0.24 0.42 0.47 0.36  0.42 0.51  — —  —  0.36 0.39
Experience confusion/memory problems 0.14 0.20 0.34 0.18  0.22 0.30  — —  —  0.15 0.14

DISABILITY                
Bed disabled 8+ days last year 0.10 0.12 0.13 0.10  0.14 0.11  0.12 0.05  0.16  0.12 0.10
Has any activity limitation (NHIS) 0.34 0.47 0.41 0.40  0.35 0.41  0.33 0.24  0.53  0.32 0.35
Has any activity limitation (NHANES) 0.72 0.78 0.87 0.76  0.69 0.81  — —  —  0.65 0.75
N of activity limitations 4.86 5.68 6.70 5.30  5.18 6.62  — —  —  4.13 4.40
Has 10+ activity limitations 0.21 0.26 0.35 0.24  0.25 0.34  — —  —  0.18 0.16
Help w/ ADLs (NHIS) a 0.11 0.13 0.15 0.12  0.12 0.10  0.12 0.05  0.13  0.08 0.06
Any ADL limit (NHANES) 0.25 0.36 0.47 0.33  0.34 0.41  — —  —  0.26 0.25
Help w/ IADLs (NHIS) b 0.17 0.22 0.21 0.19  0.17 0.18  0.17 0.10  0.25  0.15 0.14
Any IADL limit (NHANES) 0.37 0.46 0.56 0.41  0.42 0.50  — —  —  0.37 0.37
Any limitation in leisure and social activitiesc 0.27 0.39 0.49 0.40  0.34 0.45  — —  —  0.25 0.27
Any limitation in general physical activitiesd 0.61 0.75 0.82 0.69  0.34 0.73  — —  —  0.59 0.72

MALE              

FUNCTIONING     ref.
Any functional limitation 0.54 0.60 0.59 0.56  0.51 0.65  0.48 0.49  0.72  0.52 0.60
Limitations keep you from working 0.18 0.22 0.35 0.26  0.24 0.31  — —  —  0.15 0.16
Limited in amount of work you can do 0.41 0.41 0.44 0.42  0.40 0.50  — —  —  0.31 0.37
Experience confusion/memory problems 0.12 0.13 0.23 0.18  0.19 —  — —  —  0.19 0.12

DISABILITY                
Bed disabled 8+ days last year 0.09 0.10 0.09 0.10  0.09 0.10  0.09 0.06  0.13  0.11 0.09
Has any activity limitation (NHIS) 0.31 0.40 0.35 0.35  0.28 0.37  0.28 0.25  0.49  0.29 0.33
Has any activity limitation (NHANES) 0.61 0.64 0.72 0.72  0.62 0.69  — —  —  0.57 0.63
N of activity limitations 2.96 3.94 4.77 4.27  3.86 3.96  — —  —  3.74 3.33
Has 10+ activity limitations 0.11 0.15 0.21 0.15  0.17 —  — —  —  0.16 0.12
Help w/ ADLs (NHIS) a 0.08 0.08 0.08 0.08  0.09 0.08  0.08 0.06  0.10  0.08 0.05
Any ADL limit (NHANES) 0.16 0.24 0.31 0.27  0.29 —  — —  —  0.29 0.22
Help w/ IADLs (NHIS) b 0.09 0.14 0.13 0.11  0.11 0.11  0.12 0.07  0.16  0.11 0.08
Any IADL limit (NHANES) 0.33 0.37 0.40 0.42  0.33 0.43  — —  —  0.33 0.30
Any limitation in leisure and social activitiesc 0.18 0.26 0.39 0.27  0.22 0.28  — —  —  0.26 0.21
Any limitation in general physical activitiesd 0.57 0.58 0.59 0.64  0.58 0.67  — —  —  0.48 0.57

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
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TABLE 2-4  Measures of Functioning and Disability among U.S. Adults, 
Ages 65+ (NHIS 2000–2015; NHANES 1999–2014)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

FUNCTIONING     ref.
Any functional limitation 0.64 0.72 0.70 0.70  0.66 0.68  0.63 0.54  0.79  0.62 0.69
Limitations keep you from working 0.15 0.24 0.39 0.21  0.26 0.35  — —  —  0.16 0.17
Limited in amount of work you can do 0.24 0.42 0.47 0.36  0.42 0.51  — —  —  0.36 0.39
Experience confusion/memory problems 0.14 0.20 0.34 0.18  0.22 0.30  — —  —  0.15 0.14

DISABILITY                
Bed disabled 8+ days last year 0.10 0.12 0.13 0.10  0.14 0.11  0.12 0.05  0.16  0.12 0.10
Has any activity limitation (NHIS) 0.34 0.47 0.41 0.40  0.35 0.41  0.33 0.24  0.53  0.32 0.35
Has any activity limitation (NHANES) 0.72 0.78 0.87 0.76  0.69 0.81  — —  —  0.65 0.75
N of activity limitations 4.86 5.68 6.70 5.30  5.18 6.62  — —  —  4.13 4.40
Has 10+ activity limitations 0.21 0.26 0.35 0.24  0.25 0.34  — —  —  0.18 0.16
Help w/ ADLs (NHIS) a 0.11 0.13 0.15 0.12  0.12 0.10  0.12 0.05  0.13  0.08 0.06
Any ADL limit (NHANES) 0.25 0.36 0.47 0.33  0.34 0.41  — —  —  0.26 0.25
Help w/ IADLs (NHIS) b 0.17 0.22 0.21 0.19  0.17 0.18  0.17 0.10  0.25  0.15 0.14
Any IADL limit (NHANES) 0.37 0.46 0.56 0.41  0.42 0.50  — —  —  0.37 0.37
Any limitation in leisure and social activitiesc 0.27 0.39 0.49 0.40  0.34 0.45  — —  —  0.25 0.27
Any limitation in general physical activitiesd 0.61 0.75 0.82 0.69  0.34 0.73  — —  —  0.59 0.72

MALE              

FUNCTIONING     ref.
Any functional limitation 0.54 0.60 0.59 0.56  0.51 0.65  0.48 0.49  0.72  0.52 0.60
Limitations keep you from working 0.18 0.22 0.35 0.26  0.24 0.31  — —  —  0.15 0.16
Limited in amount of work you can do 0.41 0.41 0.44 0.42  0.40 0.50  — —  —  0.31 0.37
Experience confusion/memory problems 0.12 0.13 0.23 0.18  0.19 —  — —  —  0.19 0.12

DISABILITY                
Bed disabled 8+ days last year 0.09 0.10 0.09 0.10  0.09 0.10  0.09 0.06  0.13  0.11 0.09
Has any activity limitation (NHIS) 0.31 0.40 0.35 0.35  0.28 0.37  0.28 0.25  0.49  0.29 0.33
Has any activity limitation (NHANES) 0.61 0.64 0.72 0.72  0.62 0.69  — —  —  0.57 0.63
N of activity limitations 2.96 3.94 4.77 4.27  3.86 3.96  — —  —  3.74 3.33
Has 10+ activity limitations 0.11 0.15 0.21 0.15  0.17 —  — —  —  0.16 0.12
Help w/ ADLs (NHIS) a 0.08 0.08 0.08 0.08  0.09 0.08  0.08 0.06  0.10  0.08 0.05
Any ADL limit (NHANES) 0.16 0.24 0.31 0.27  0.29 —  — —  —  0.29 0.22
Help w/ IADLs (NHIS) b 0.09 0.14 0.13 0.11  0.11 0.11  0.12 0.07  0.16  0.11 0.08
Any IADL limit (NHANES) 0.33 0.37 0.40 0.42  0.33 0.43  — —  —  0.33 0.30
Any limitation in leisure and social activitiesc 0.18 0.26 0.39 0.27  0.22 0.28  — —  —  0.26 0.21
Any limitation in general physical activitiesd 0.57 0.58 0.59 0.64  0.58 0.67  — —  —  0.48 0.57

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.

aADLs: dressing oneself, eating and drinking, walking between rooms, getting in and out of 
bed.
bIADLs: managing money/�nances; performing household chores; preparing meals.
cLeisure and social activities: going out for events/activities; attending social gatherings; per-
forming leisure activities at home.
dGeneral physical activities: pushing and pulling large objects; grasping/holding small objects; 
standing or sitting for long periods; reaching up over head; stooping, crouching, and kneeling; 
lifting or carrying; standing from an armless chair.
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TABLE 2-5  Measures of Health Care Use and Access among U.S. Adults,  
Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

HEALTH CARE     ref.

Uninsured 0.09 0.01  0.12 0.01  0.05 0.01  0.04 0.00  0.03  0.02 0.00

During last year:                 

Medical care delayed due to cost 0.06 0.06  0.07 0.06  0.05 0.06  0.03 0.02  0.07  0.04 0.04

Couldn’t afford medical care 0.05 0.05  0.06 0.04  0.03 0.04  0.02 0.01  0.05  0.03 0.02

Had 10+ care visits 0.18 0.23  0.23 0.20  0.23 0.19  0.19 0.15  0.29  0.19 0.20

In hospital overnight 0.18 0.19  0.16 0.16  0.16 0.16  0.11 0.11  0.23  0.15 0.17

MALE               

HEALTH CARE     ref.

Uninsured 0.05 0.01  0.10 0.01  0.03 0.01  0.04 0.00  0.04  0.02 0.00

During last year:                 

Medical care delayed due to cost 0.07 0.04  0.06 0.04  0.04 0.04  0.03 0.02  0.07  0.04 0.03

Couldn’t afford medical care 0.06 0.04  0.04 0.03  0.03 0.03  0.02 0.01  0.06  0.03 0.02

Had 10+ care visits 0.17 0.21  0.19 0.19  0.20 0.20  0.16 0.15  0.23  0.20 0.20

In hospital overnight 0.17 0.19  0.15 0.17  0.16 0.19  0.12 0.11  0.19  0.16 0.18

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
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TABLE 2-5  Measures of Health Care Use and Access among U.S. Adults,  
Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

HEALTH CARE     ref.

Uninsured 0.09 0.01  0.12 0.01  0.05 0.01  0.04 0.00  0.03  0.02 0.00

During last year:                 

Medical care delayed due to cost 0.06 0.06  0.07 0.06  0.05 0.06  0.03 0.02  0.07  0.04 0.04

Couldn’t afford medical care 0.05 0.05  0.06 0.04  0.03 0.04  0.02 0.01  0.05  0.03 0.02

Had 10+ care visits 0.18 0.23  0.23 0.20  0.23 0.19  0.19 0.15  0.29  0.19 0.20

In hospital overnight 0.18 0.19  0.16 0.16  0.16 0.16  0.11 0.11  0.23  0.15 0.17

MALE               

HEALTH CARE     ref.

Uninsured 0.05 0.01  0.10 0.01  0.03 0.01  0.04 0.00  0.04  0.02 0.00

During last year:                 

Medical care delayed due to cost 0.07 0.04  0.06 0.04  0.04 0.04  0.03 0.02  0.07  0.04 0.03

Couldn’t afford medical care 0.06 0.04  0.04 0.03  0.03 0.03  0.02 0.01  0.06  0.03 0.02

Had 10+ care visits 0.17 0.21  0.19 0.19  0.20 0.20  0.16 0.15  0.23  0.20 0.20

In hospital overnight 0.17 0.19  0.15 0.17  0.16 0.19  0.12 0.11  0.19  0.16 0.18

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.

Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
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These patterns are similar with respect to health care during the last 
year. U.S.-born Black, foreign-born Mexican American and other Hispanic, 
and Native American women are more likely to report delaying medical 
care due to cost or not being able to afford medical care than are their U.S.-
born non-Hispanic White and Asian counterparts. These racial/ethnic and 
nativity patterns are true of older men as well, with the addition of foreign-
born Black, U.S.-born Mexican American, and foreign-born non-Hispanic 
White men also reporting more dif�culties in receiving care than U.S.-born 
non-Hispanic White and Asian men. At the same time, non-Hispanic White 
and Asian women are less likely to have 10 or more health care visits in the 
last year (~17%), compared to U.S.-born Blacks, Native Americans, and 
foreign-born Mexican Americans and Other Hispanics (~24%). Similarly, 
U.S.-born Black and Native American women have the highest rate of 
overnight hospital stays (not related to surgery) at ~20 percent, while Asian 
women have the lowest at 11 percent. Asian American men also have the 
lowest rates of frequent care visits and overnight hospital stays compared 
to other groups. 

Mortality

Table 2-6 highlights racial/ethnic and nativity differences in mortality 
among older adults. U.S.-born Blacks and Native Americans have higher 
all-cause mortality rates than do U.S.-born non-Hispanic Whites and other 
minority groups, while foreign-born non-Hispanic Whites and Asians have 
the lowest rates. These all-cause racial/ethnic patterns are replicated in the 
case of diseases of the heart, cancer, and mortality from all other causes. 
Cancer and all-other-cause mortality rates are particularly high among 
Native American men. Nativity is crucial in shaping mortality among older 
adults; foreign-born groups have lower all-cause and cause-speci�c mortal-
ity rates than do U.S.-born groups, across both genders (with the exception 
of Asian women).

Though many of the detailed causes of death have cell counts for speci�c 
groups that are too small to report reliably estimated rates, we note racial/
ethnic variation across a number of cause-speci�c categories. Chronic lower 
respiratory disease is the only cause for which U.S.-born non-Hispanic White 
adults have higher mortality relative to U.S.-born Blacks, Mexican Ameri-
cans, and foreign-born Hispanics and non-Hispanic Whites. Conversely, 
diabetes mortality is highest for those groups, and lowest among U.S.-born 
non-Hispanic White women (while second lowest among U.S.-born non-
Hispanic White men). Cerebrovascular disease mortality is especially high 
among U.S.-born Black women and men, as is kidney-related disease, when 
compared to the other groups.

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

RACIAL/ETHNIC AND NATIVITY DISPARITIES	 55

Racial/Ethnic Health Disparities among Middle-Aged Adults

Our main results above focused on racial/ethnic disparities among older 
U.S. adults. In this section, we brie�y discuss disparities among middle-
aged adults. Given the rapidly changing demographic composition of the 
United States, a multidimensional perspective on the health of younger 
adults provides valuable insight on the future of health disparities among 
rising cohorts of aging Americans. In a series of supplementary analyses, 
we examined racial/ethnic disparities in the same measures of health among 
adults aged 45–64 (tables available from the authors by request).

Though there is considerable and predictable age-based variation in the 
prevalence of certain health measures and conditions, our results neverthe-
less demonstrate that the above-described racial/ethnic health disparities in 
older adult health are largely evident among middle-aged adults as well. 
For example, though middle-aged adults report 20–30 percent less poor/fair 
health than older adults, Blacks, Mexican Americans, other Hispanics, and 
Native Americans report signi�cantly higher levels than their non-Hispanic 
White counterparts. They are also more likely to indicate a recent decline in 
health and more days of poor health. Meanwhile, Asian adults and foreign-
born non-Hispanic Whites continue to have the lowest rates of poor/fair or 
worsening health. In contrast to self-rated health, this younger age group 
has a 5–20 percent higher prevalence of obesity and risky waist circumfer-
ence across all groups compared with older adults, with women continuing 
to have worse weight-related health than men. Black, Mexican American, 
and Native American women have the highest rates of self-reported and 
measured obesity (~40–60%) and risky waist circumference (~70–90%), 
while Asians have the lowest obesity rate among all groups at ~10–20 per-
cent. In general, foreign-born men have the lowest rates of self-reported or 
measured obesity.

With respect to morbidity, though prevalence for most conditions and 
diseases is far lower than older adults, there is a remarkable degree of con-
sistency in group differences when compared to their older counterparts. 
Self-reported hypertension follows similar racial/ethnic patterns for this 
age group as among older adults, with Black, Mexican American, and 
Native American women reporting the highest rates (37–55%). For both 
genders, foreign-born Asians and non-Hispanic Whites continue to have 
the lowest reports of hypertension. U.S.-born Black and Native American 
women have the highest reported diagnoses of heart-related conditions, 
while foreign-born Asian adults exhibit the best overall indicators of posi-
tive heart health. Foreign-born Black, Mexican American, other Hispanic, 
and non-Hispanic White men also compare favorably on these measures 
against U.S.-born non-Hispanic White men. Diabetes continues to be higher 
for non-White and Hispanic compared to non-Hispanic White adults, with 
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TABLE 2-6   Mortality among U.S. Adults, Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

MORTALITY (rate per 100,000 person-years)     ref.

All-cause 2410 4341  2898 3262  2407 2936  2334 1871  4533  2586 3568

Disease of heart 399 964  514 573  536 676  352 460  627  503 639

Malignant neoplasms 643 910  476 530  580 624  603 274  —  601 787

Chronic lower respiratory diseases — 139  126 115  85 —  — 77  —  160 279

Cerebrovascular diseases — 323  177 242  164 —  303 —  —  206 246

Alzheimer’s disease — 146  — 233  80 —  — —  —  — 148

Diabetes mellitus — 232  208 244  127 —  139 —  —  — 92

In�uenza/pneumonia — 122  — —  — —  — —  —  — 90

Kidney-related diseases — 143  105 105  77 —  — —  —  — 76

Accidents — 40  — 86  — —  — —  —  80 78

All other causes 627 1298  1009 1046  672 1047  575 603  1520  785 1121

MALE               

MORTALITY (rate per 100,000 person-years)     ref.

All-cause 3883 5924  3592 4484  4259 4662  3097 3295  6470  3674 5308

Disease of heart 947 1289  784 866  1167 847  549 576  —  828 1147

Malignant neoplasms 1030 1635  856 1047  958 1315  883 790  1748  1068 1321

Chronic lower respiratory diseases — 275  116 254  153 —  151 —  —  79 418

Cerebrovascular diseases — 296  298 216  266 —  389 —  —  208 277

Alzheimer’s disease — 120  — 132  — —  — —  —  149 133

Diabetes mellitus — 198  256 —  208 —  — —  —  68 151

In�uenza/pneumonia — 129  — 124  110 —  — —  —  — 116

Kidney-related diseases — 213  107 166  82 —  — —  —  — 121

Accidents — 105  105 —  77 —  — —  —  — 121

All other causes 855 1636  845 1280  1085 1210  759 868  1709  1056 1488

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Public use NHIS data up to 2009 are linked to National Death Index records through Decem
ber 31, 2011.
Percent/mean estimates based on nonmissing responses for given survey item or measure.
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TABLE 2-6   Mortality among U.S. Adults, Ages 65+ (NHIS 2000–2015)

N-H Black  
 

Mexican American  
 

Other Hispanic  
 

N-H Asian/PI  
 

Native 
Amer.  

 

N-H White

F-B US-B F-B US-B F-B US-B F-B US-B US-B F-B US-B

FEMALE

MORTALITY (rate per 100,000 person-years)     ref.

All-cause 2410 4341  2898 3262  2407 2936  2334 1871  4533  2586 3568

Disease of heart 399 964  514 573  536 676  352 460  627  503 639

Malignant neoplasms 643 910  476 530  580 624  603 274  —  601 787

Chronic lower respiratory diseases — 139  126 115  85 —  — 77  —  160 279

Cerebrovascular diseases — 323  177 242  164 —  303 —  —  206 246

Alzheimer’s disease — 146  — 233  80 —  — —  —  — 148

Diabetes mellitus — 232  208 244  127 —  139 —  —  — 92

In�uenza/pneumonia — 122  — —  — —  — —  —  — 90

Kidney-related diseases — 143  105 105  77 —  — —  —  — 76

Accidents — 40  — 86  — —  — —  —  80 78

All other causes 627 1298  1009 1046  672 1047  575 603  1520  785 1121

MALE               

MORTALITY (rate per 100,000 person-years)     ref.

All-cause 3883 5924  3592 4484  4259 4662  3097 3295  6470  3674 5308

Disease of heart 947 1289  784 866  1167 847  549 576  —  828 1147

Malignant neoplasms 1030 1635  856 1047  958 1315  883 790  1748  1068 1321

Chronic lower respiratory diseases — 275  116 254  153 —  151 —  —  79 418

Cerebrovascular diseases — 296  298 216  266 —  389 —  —  208 277

Alzheimer’s disease — 120  — 132  — —  — —  —  149 133

Diabetes mellitus — 198  256 —  208 —  — —  —  68 151

In�uenza/pneumonia — 129  — 124  110 —  — —  —  — 116

Kidney-related diseases — 213  107 166  82 —  — —  —  — 121

Accidents — 105  105 —  77 —  — —  —  — 121

All other causes 855 1636  845 1280  1085 1210  759 868  1709  1056 1488

NOTES: NHIS N(Overall) = 181,924; NHANES N(Overall) = 11,173; NHIS N(Female) = 
102,971; NHANES N(Female) = 5,734; NHIS N(Male) = 78,953; NHANES N(Male) = 5,439.
HS = high school completion, N-H = non-Hispanic, PI = Paci�c Islander, F-B = foreign born, 
US-B = U.S. born.
Public use NHIS data up to 2009 are linked to National Death Index records through Decem
ber 31, 2011.
Percent/mean estimates based on nonmissing responses for given survey item or measure.

All estimates weighted based on NCHS-derived weights, and age-standardized to 2000 U.S. 
Census.
Cells with <10 incidences excluded.
Bold indicates signi�cantly different from U.S.-born non-Hispanic Whites at p<0.05.
Underline indicates signi�cantly different from U.S.-born members of same racial/ethnic group 
at p<0.05.
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Native American adults having the highest self-reported rates and Mexican 
Americans having among the highest measured or diagnosed rates. The 
most signi�cant age differences are related to pain. Among middle-aged 
adults, reported pain is lower on average, and the gender gap among older 
adults is largely absent. For both genders, Native Americans report the 
most pain across all indicators, while Asians and foreign-born Blacks and 
non-Hispanic Whites report the least. Overall, middle-aged U.S.-born non-
Hispanic White adults report higher levels of pain compared to all other 
groups except Native Americans, consistent with recent studies (Case and 
Deaton, 2015).

Compared to measures of global health and morbidity, functional limi-
tations and disability are much less frequent among middle-aged adults. 
Nonetheless, again, many of the same racial/ethnic patterns noted for 
older adults are observed. U.S.-born Blacks have worse functioning- and 
disability-related health than their Asian and non-Hispanic White counter-
parts. As with older adults, Mexican Americans, other Hispanics, and U.S.-
born Blacks have a greater prevalence of severe mental health symptoms 
compared to U.S.-born non-Hispanic Whites. However, nativity is par-
ticularly important in shaping racial/ethnic group differences: foreign-born 
Blacks, Mexican Americans, other Hispanics, and non-Hispanic Whites 
consistently exhibit more favorable functional health and disability rates 
than their U.S.-born racial/ethnic counterparts and, in some cases, than 
U.S.-born non-Hispanic Whites. 

U.S.-born non-Hispanic White and Asian men and women also con-
tinue to report greater health care access and utilization than their racial/
ethnic counterparts. Although more adults in this age range report not 
having health insurance (~20% across all groups), foreign-born Mexican 
Americans still have the highest rates (~44%) and U.S.-born Asians have 
the lowest (~6%), compared to ~10 percent for U.S.-born Whites. These 
middle-aged adults also report more issues with the cost or affordability of 
medical care in the last year, especially among U.S.-born Black, Mexican 
American, other Hispanic, and Native American women. Overall, foreign-
born adults have the lowest levels of interaction with the health care system 
in this age range. 

Finally, patterns of racial/ethnic disparities in mortality at these ages 
are entirely consistent with those among older adults. All-cause mortality 
is highest for U.S.-born Blacks and Native Americans among both genders. 
U.S.-born Asians have among the lowest mortality rates; foreign-born 
other Hispanic and non-Hispanic White adults have similarly low levels of 
mortality. Nativity remains a key stratifying variable, as mortality among 
foreign-born groups is lower than among their U.S.-born counterparts in 
every group. U.S.-born Black women have high rates of mortality due to 
diseases of the heart, cancer, and the all-other-causes category, while U.S.-
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born Black men also have high rates of mortality from these causes, close 
to the rates observed among Native American men.

SUMMARY AND DISCUSSION

Summary of Disparities

Our results reveal �ve overarching patterns that best describe cur-
rent racial/ethnic health disparities among older Americans. First, Asian 
American men and women, especially the U.S. born, consistently have the 
most favorable health pro�les. Both U.S.- and foreign-born non-Hispanic 
White adults are comparable to Asians on some but not all measures of 
health; most important, U.S.-born Whites exhibit higher rates of obesity 
and smoking, a greater prevalence of heart-related conditions, and higher 
mortality rates than Asians. Second, there is a substantial gap in overall 
population health between, on the one hand, Asian Americans and non-
Hispanic Whites, who exhibit the healthiest overall pro�les in the country, 
and Blacks, Mexican Americans, and other Hispanics, who exhibit the 
least healthy overall pro�les. Though the latter three groups are similar 
on a number of measures (e.g., self-rated health, heart-related morbidi-
ties, functioning and disability, health care access/use), U.S.-born Black 
adults typically report the poorest overall, physical, and mental health and 
well-being. By contrast, there are measures on which foreign-born Blacks 
compare favorably to their non-Hispanic White and Asian-American peers 
(e.g., low rates of obesity and smoking). Third, Native American older 
adults exhibit the worst overall health pro�le. For the majority of available 
measures, their rates of poor health are far higher than the elevated rates 
among U.S.-born Black adults. Fourth, we �nd that the above-described 
racial/ethnic disparities are typically more pronounced among women than 
men. For instance, a number of indicators of poor health—obesity, risky 
waist circumference, hypertension, pain, and most measures of impaired 
functioning and disability—exhibit similar patterns of racial/ethnic dis -
parities by gender, but the disparities tend to be greater among women. 
Finally, nativity is an important moderator of racial/ethnic disparities in 
health, with the direction of its in�uence varying across groups. Foreign-
born non-Hispanic White adults are typically healthier than their U.S.-born 
counterparts, although the former report higher rates of poor/fair health. 
Similarly, foreign-born Blacks often have better health than their U.S.-born 
Black counterparts, and in many cases better health than U.S.-born non-
Hispanic Whites. Conversely, foreign-born Asian Americans tend to fare 
worse than their U.S.-born counterparts, though most of the disparities are 
small. Similarly, foreign-born Mexican Americans have worse functioning, 
disability-related health, and subjective health than U.S.-born Mexican 
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Americans, while only the latter is true among other Hispanics. Yet foreign-
born members of both groups have lower mortality compared to U.S.-born 
adults. Notably, there is no uniform pattern of healthy immigrants relative 
to the U.S. born across racial/ethnic groups. 

Clearly, these racial/ethnic disparities are vital to understanding overall 
population health in the United States. Yet, consistent with our objective 
of providing a comprehensive and multidimensional portrait of older adult 
health, we �nd that a narrow focus on speci�c health disparities is equally 
warranted, as re�ected in the unique patterns observed for particular mea-
sures of health. For example, the subjective health of groups other than 
non-Hispanic Whites, with the exception of Asian Americans, is far worse 
in terms of physical, mental, and overall well-being than their U.S.-born 
non-Hispanic White counterparts (and for foreign-born adults relative to 
their U.S.-born co-racial/ethnic group members). Women generally fare 
worse than men, and foreign-born Mexican American women consistently 
have the worst subjective health across all groups. Weight-related health 
risk is also particularly high among Black women, especially compared to 
men. Only Native American men consistently exhibit poor health across all 
global health indicators.

Morbidity patterns are also nuanced. U.S.-born Black, Mexican Ameri-
can, and other Hispanics typically have higher levels of diabetes and hyper-
tension, yet lower or similar rates of diagnosed cardiovascular conditions 
when compared to non-Hispanic Whites; this is perhaps attributable to 
racial/ethnic disparities in health care access. Nativity is particularly salient 
in comparing reports of diagnosed conditions, as foreign-born adults exhibit 
lower disease prevalence than their U.S.-born counterparts (especially among 
Black adults); again, access to health care may be playing a role. Native 
Americans again emerge as a group with consistently elevated disease preva-
lence. Pain, while on the rise among non-Hispanic White adults (Case and 
Deaton, 2015), is highest among foreign-born Mexican Americans and other 
Hispanics and among Native Americans, especially women.

Relatedly, functioning and disability represent other dimensions of 
health in which groups other than non-Hispanic Whites (with the excep-
tion of Asians) fare worse, as is especially evident for U.S.-born Blacks and 
foreign-born Mexican Americans. Older adults other than Asians and non-
Hispanic Whites have much higher rates of physical and mental disability 
and impaired functioning, even at younger ages where these conditions are 
far less prevalent. Nativity is once again critical as, with the exception of 
Mexican Americans, U.S.-born adults often fare worse than their foreign-
born counterparts. Yet again, Native American men and women exhibit 
the least favorable patterns of functional health, consistently reporting the 
highest rates among all groups of impaired functioning, poor mental health, 
and everyday disabilities or limitations.
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Finally, mortality is especially high among U.S.-born Blacks for all-
cause, disease of the heart, cancer, and residual causes of mortality—
especially among men—whereas Asian Americans have the lowest rates. 
As with most of the health measures discussed above, we again emphasize 
the very high rates of mortality among Native Americans, comparable with 
U.S.-born Blacks. On the other hand, rates of mortality are particularly 
low among foreign-born Mexican Americans and Other Hispanics, as well 
as other foreign-born groups relative to the U.S. born, consistent with the 
well-documented immigrant mortality advantage (Hummer et al., 2015).

Future Directions

The U.S. older population is rapidly growing and diversifying (Ortman 
et al., 2014). At the same time, both the older adult and middle-aged popu-
lations exhibit very wide racial/ethnic and nativity disparities in educational 
attainment and family income. But with the important exceptions of Asian 
Americans (both foreign born and U.S. born), foreign-born Blacks, and 
foreign-born non-Hispanic Whites, most racial/ethnic and nativity groups 
exhibit worse health across a number of important domains relative to 
U.S.-born non-Hispanic Whites, who also (along with Asian Americans) 
exhibit the most favorable socioeconomic pro�le for health. Thus, as we 
look ahead to a larger and more diverse U.S. older adult population as the 
21st century unfolds, there is substantial concern for the health of older 
Americans—especially Mexican Americans, other Hispanics, U.S.-born 
Blacks, and Native Americans—given the extent of the socioeconomic and 
health disparities we outlined above, both among older Americans and 
among middle-aged adults. 

One key role of the demographic research community will be to con-
tinue to carefully document racial/ethnic and nativity disparities in health as 
the size and diversity of the older adult population changes. This documen-
tation will not be straightforward, given changing immigration and emigra -
tion streams and shifts in racial/ethnic identities across time. Fortunately, 
the NHIS and NHANES data we used here, while imperfect, provide the 
research community with invaluable sources of information on the health 
of the U.S. population. Importantly, the continued production of these 
datasets relies on adequate federal government budget allocations to the 
National Center for Health Statistics. Thus, we urge researchers not only 
to use these datasets for continued documentation of disparities but to help 
provide justi�cation to policy makers for the continued production of such 
data, without which researchers will not have the information necessary to 
produce detailed accounts of U.S. health disparities. 

Given both racial/ethnic disparities in SES and wide racial/ethnic health 
disparities in middle age, we unfortunately expect that racial/ethnic health 
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disparities in older adulthood will continue to be wide well into the future. 
As supported by decades of research, the higher levels of education and 
income observed among non-Hispanic White, Asian American, and foreign-
born non-Hispanic White and Black middle- and older-aged adults coin-
cided with their better health outcomes across a variety of outcomes. While 
SES disparities do not perfectly map onto health disparities (e.g., Mexican 
immigrants have the lowest educational attainment, yet do not consistently 
exhibit the worst health), they are strongly aligned with observed racial/
ethnic variations in health. Even with rising overall educational attainment 
in the United States across all racial/ethnic and nativity groups (Everett et 
al., 2011), large educational and income disparities across groups persist. 
Future research efforts will need to focus on the extent to which socio
economic differences across groups are responsible for observed health 
disparities. In turn, our nation’s policy efforts will continue to need to 
emphasize the reduction of disparities in educational attainment, income, 
and other dimensions of SES if one wishes to reduce and/or eliminate racial/
ethnic disparities in health. 

Our documentation focused on health disparities, with socioeconomic 
disparities provided for context. This does not mean that other factors are 
not important for the understanding of racial/ethnic disparities in health. 
Consider, for example, cigarette smoking, which not only is responsible for 
over 500,000 adult deaths per year in the United States (Carter et al., 2015) 
but also undoubtedly contributes to some of the racial/ethnic disparities 
documented here. Historically higher patterns of smoking among U.S.-
born Blacks, Native Americans, and non-Hispanic Whites relative to other 
groups are in part responsible for some of the higher rates of mortality for 
those groups exhibited above. In this case, policies and programs to elimi-
nate cigarette smoking in the United States would have major in�uences not 
only on improving older adult population health but also on reducing some 
of the racial/ethnic and nativity disparities documented above.

Our chapter focused on national-level estimates, and consequently our 
future research suggestions and policy recommendations also focus on the 
national level. At the same time, racial/ethnic disparities in older adult health 
are not uniform across geographic areas. Recent research, for example, 
highlights important variations in social and policy environments across 
states—variations that may be particularly important in structuring access 
to resources that engender good health, especially for women (Montez et al., 
2016, 2017), and may have important impacts on racial/ethnic disparities 
in health. Other research documents substantial geographic variation in the 
clustering of key health behaviors and conditions—such as smoking, alcohol 
and substance use, and obesity—that further contributes to the geographic 
patterning of morbidity and mortality (Fenelon, 2013; Patel et al., 2014; 
Tencza et al., 2014) and may impact racial/ethnic disparities. Looking ahead, 
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a greater focus on both the individual level and on the contexts within which 
individuals are embedded will be important for the more complete under-
standing of racial/ethnic health disparities.

Perhaps most importantly, our analysis of the health of older adults 
reveals the need to look further “upstream” in the population age distri-
bution to uncover the etiology of racial/ethnic disparities in health. In the 
present study, we also examined the group ages 45–64 to estimate dispari-
ties among contemporary middle-aged adults. The middle-aged group will 
soon become the next generation of older adults; consequently they provide 
an indication of America’s future health patterns and needs. As evidenced 
by our results (available from the authors by request), the majority of dis-
parities documented among older adults are mirrored among this younger 
generation, suggesting that the origins of many group health inequities can 
be traced back earlier in the life course. A more complete understanding of 
health disparities would bene�t from the careful documentation of racial/
ethnic differences in health among even younger-aged groups, including 
childhood.

In closing, we turn back to one of the key theoretical considerations 
with which we opened. Given the tragic history of racism that has been so 
in�uential in the social and economic life of African Americans and Native 
Americans, it is unfortunately no surprise that these two groups stood out 
for generally exhibiting the worst older-adult population health across 
nearly all measures, in comparison with the other groups we considered. 
The socioeconomic and health disparities we documented among middle-
aged individuals, for which African Americans and Native Americans also 
exhibited substantial disadvantages on most measures relative to the other 
groups, further suggest that racial/ethnic health disparities will not disap-
pear anytime soon. Such evidence strongly suggests that the national policy 
agenda must focus aggressive attention on promoting socioeconomic equity 
between African Americans, Native Americans, and non-Hispanic Whites—
without which large disparities in population health will likely linger well 
into the future. 
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INTRODUCTION

Nearly 25 years ago, Preston and Taubman (1994) summarized major 
observations from demographic research on socioeconomic differences in 
adult mortality and health in a National Research Council volume on the 
Demography of Aging. By then, the associations between socioeconomic 
status (SES) and health and mortality were widely reported, although the 
measurement of these phenomena was not �rmly established nor were 
the causal relationships between them. Most notable among the �ndings 
they reported was the widening of educational differences in mortality for 
men over the previous three decades, evident especially in the magnitude 
of educational differences in heart-disease death rates among White men. 
Mortality caused by cardiovascular disease had declined overall, but the 
majority of educational differences in mortality were attributable to dif -
ferentials in heart disease for all sex–racial/ethnic groupings. Similarly, 
educational differentials in disability, poor health, and chronic conditions 
were evident by midlife (ages 45–54), although differences appeared to 
diminish at later ages. Finally, their evaluation of the growing literature 
on the effects of numerous intervening, proximate variables such as health 
behaviors (including smoking), personality, social relationships, environ-
mental factors, and access to medical care revealed the “persistent failure” 
of these variables to account fully for the relationship between education 
and health.

The authors considered alternative measures of SES and adopted the 
most commonly used measure in the literature, education (years of school-
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ing), as the most reliable choice for their analyses because of its stability 
within individuals, its interval measurement scale, and its unique signi�-
cant association at that time (based mainly on cross-sectional studies) 
with health behaviors and cardiovascular risk. Education’s apparent effects 
were widely attributed to cognitive skills and greater access to informa-
tion. Other measures of SES were considered to be limited by issues of 
endogeneity, including selectivity and reverse causation. Occupation, for 
example, excludes persons who do not work (the retired, housewives, the 
disabled), a status that may be determined by health. Income suffers from 
the same problem of endogeneity since health may limit hours worked. 
In addition, income can be measured in several ways (earnings, transfers, 
savings, other household members’ incomes), each with different implica-
tions for health outcomes. They did acknowledge that education may also 
be affected by long-term disability and its effects on later morbidity and 
mortality, but they found reverse causation to be less of a problem in the 
general population. 

The robust relationship between SES and health continues as a domi-
nant theme in the demography of aging. Since the publication of the 1994 
Preston and Taubman summary (referred to as PT94 in the remainder of 
this essay), life course theory has emerged as a key organizing framework 
for examining the relationship between SES and health over longer periods 
of the life span, during which the onset, duration, co-occurrences, and 
sequential contingency (if not causal relationship) between SES and health-
related events can be observed. The development of life course theory has 
been facilitated as longitudinal databases have matured and have incorpo-
rated increasingly precise measures of health and disease and as they have 
been augmented via linkages to administrative data such as Social Security, 
Medicare, and/or patient records. Linkages to administrative data have also 
improved the measurement of mortality and health costs (especially with 
access to Medicare records) relative to reported income and to the diverse 
geographical contexts of aging (using Decennial Census, health and vital 
statistics, and GPS data). Genomic databases have emerged most recently 
to add precision to the measurement of the etiology of diseases and may 
contribute to the resolution of questions regarding causality, especially as 
gene-by-environment interactions can be more readily modeled. Further, 
analytic statistical tools for dealing with endogeneity, in particular selec-
tivity and other unobserved heterogeneity, have been developed to better 
assess causality, although the complexity of this relationship over time poses 
continuing challenges.

This chapter begins by examining the current relationship between 
SES, mortality, and health and the major advances in understanding this 
relationship since PT94. Then we review the contribution of the life course 
framework to understanding this relationship across the life span and 
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the analytical challenges in doing so. We then summarize the biological 
and behavioral pathways in the SES-health-mortality association that are 
current foci of demographic research and conclude by considering the 
approaches and challenges of these foci for selected future directions in 
research.

SES, HEALTH, AND MORTALITY IN THE 21ST CENTURY 

In this section we conduct analyses that update PT94. We use data from 
the Integrated Health Interview Survey (IHIS), a combined collection of the 
National Health Interview Survey (NHIS) (Minnesota Population Center 
and State Health Access Data Assistance Center, 2015). NHIS is a nation-
ally representative, repeated cross-sectional survey of community-dwelling 
persons (National Center for Health Statistics, 2014). We use two major 
health outcomes in our analyses: all-cause mortality and self-rated health 
(SRH). Our main goal is to evaluate whether the broad patterns in the 
association between SES and health that PT94 reported from 1960 through 
the mid-1980s have changed or have continued in recent decades. Because 
these are not entirely comparable data to those used in PT94, we cannot 
perfectly extend the results reported there.

Mortality Analyses

Mortality data have been incorporated into the IHIS from 1986 to 
2009, with the survey tracking mortality to 2011 (National Center for 
Health Statistics, 2015). Using these data, we constructed a person-year 
dataset (with individuals limited to a 5-year follow-up period) and esti-
mated a number of discrete time logistic regression models (Allison, 1984) 
predicting mortality by age group (30–44, 45–54, 55–64, 65–74, and 75+ 
years; measured with four dummy variables). We disaggregated the data 
and estimated models separately for two time periods (respondents inter-
viewed between 1986 and 1995 and those interviewed between 1996 and 
2005) for four different educational attainment groups (<12 years of school-
ing, 12 years, 13–15 years, 16+ years) and by sex and racial/ethnic group 
(non-Hispanic Whites and non-Hispanic Blacks; hereafter, just “Whites” 
and “Blacks”). The models are thus nonparametric. The models predict 
the 1-year mortality probability for a person in a given 15-year age group 
whose interview data are in the IHIS in the given period. The mortality 
probabilities are therefore age group–speci�c annual period probabilities. 
Greater detail on the methodology is available from the authors.

Figures 3-1 and 3-2 show the results of the mortality analysis for 
females and males, respectively. In each �gure, the upper panel shows the 
results for both time periods for Whites, while the lower panel shows 
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FIGURE 3-1  Log mortality probabilities by age and period for non-Hispanic White 
and non-Hispanic Black females.
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results for Blacks. The �gures report mortality probabilities in log scale. In 
general, log mortality probabilities increase fairly linearly with age. In all 
cases, there is a clear education gradient in mortality, with persons with a 
college degree or more (educational attainment �* 16 years) evidencing the 
lowest mortality rates and persons with less than a high school diploma 
(educational attainment < 12 years) evidencing the highest rates. In most 
cases, however, there is little difference in mortality risk for persons with a 
high school diploma (education = 12 years) compared to those with some 
college (12 < education < 16 years). The education gradient tends to shrink 
across age for all sex–racial/ethnic groups, so that the largest mortality risk 
differences are observed for persons aged 30–44. The gradient seems more 
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FIGURE 3-2  Log mortality probabilities by age and period for non-Hispanic White 
and non-Hispanic Black males.
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pronounced for Whites than for Blacks, and this is especially so for females. 
Consistent with all prior research on mortality, White mortality risk is 
lower than Black mortality risk for both sexes for each education category 
and for almost all age groups. The Black-White disparity appears to shrink 
at the oldest ages, however. Finally, the gradient appears to be larger for all 
sex–racial/ethnic groups in the more recent period. 

In summary, our mortality analysis shows that the broad patterns of 
socioeconomic differences in mortality found by PT94 continue: Educa-
tional differentials are large, continue to become more pronounced over 
time, and disproportionately bene�t those with the most schooling. These 
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patterns are true for both Whites and Blacks but are more apparent for 
Whites.

SRH Analyses

SRH is a commonly used measure of general health, and SRH data 
have been collected in NHIS since 1972. We use data from 1986 forward 
to obviate the need to collapse the measure because of a change in outcome 
category measurement in 1982 and to keep consistent with the periods used 
in our mortality analyses. From 1982 forward, the survey asked respon-
dents to rate their health as “excellent,” “very good,” “good,” “fair,” or 
“poor.” We coded these outcomes sequentially with integers from 4 to 0, 
respectively, for our analyses.

We use SRH as our health measure for several reasons. First, SRH is the 
only health measure that has been collected in every wave of NHIS. Second, 
SRH is well known to be a reliable and valid measure of general health, and 
it does not suffer from selection problems that some other measures have, 
such as asking about health limiting the respondent’s ability to work. That 
is, measures regarding work limitations are only relevant for persons who 
work, and limitations may depend on the kind of work one does. Third, 
we feel that a general measure is better than any speci�c one for assessing 
long-term trends because, in any period, speci�c health conditions may dif-
ferentially increase or decrease in incidence and prevalence, thereby provid-
ing only a partial picture of health patterns.

Our analyses of SRH follow the same strategy used in our mortality 
analyses. We created �ve age groups and four education groups as before, 
but we separated the data into three periods: 1986–1995, 1996–2005, 
and 2006–2015. We estimated separate linear regression models for each 
sex-by-race-by-period-by-education group, with dummy variables for age 
groups in each model. We then computed predicted scores for all combina-
tions. As with the mortality models, the models are nonparametric, given 
the extent of our disaggregation.

Figures 3-3 and 3-4 show the results. Figure 3-3 shows the results for 
females, while Figure 3-4 shows the results for males. In both �gures, the 
upper plot shows results for Whites and the lower plot shows results for 
Blacks. The results show a strong educational gradient in health. Persons 
with educational attainment of a college degree or more have the best 
health, whereas those with less than a high school diploma have the worst 
health. Unlike the results from the mortality models, the models for health 
reveal a clear difference in health for persons with a high school diploma 
compared to those with some college for all subgroups, with the exception 
of Black males, ages 65–74, in the earliest period (1986–1995).

In all plots, the gradient in health appears to widen across age groups 
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FIGURE 3-3  Mean self-rated health by age and period for non-Hispanic White and 
non-Hispanic Black females.

up to 55–64 before narrowing in subsequent age groups. This result is con-
sistent with numerous studies published since the 1990s (e.g., House et al., 
1994; Lynch, 2003) and appears to be the result of a more rapid decline in 
health in early adulthood for persons with less schooling than for persons 
with more schooling, coupled with a �oor effect on the measure. That is, 
while health continues to decline across age for persons with higher levels of 
schooling, the health decline for persons with low levels of schooling begins 
to level off at ages beyond midlife, leading toward convergence in health 
across education groups in later life. The underlying cause of the leveling-
off of health for the least educated could be selective survival of the most 
robust members of the least-educated population, or it could be that health 
ratings are increasingly made in reference to one’s peers at older ages; both 
arguments have been made in the literature.
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FIGURE 3-4  Mean self-rated health by age and period for non-Hispanic White and 
non-Hispanic Black males.

As with the results of the mortality model, the gradient tends to be 
stronger for Whites than for Blacks, for both men and women. Addition-
ally, health for Whites is better than health for Blacks, with the excep-
tion that health for Blacks with less than a high school diploma is often 
better than health for Whites at the same level of schooling. Finally, health 
appears to have been fairly stable across the three periods within educa-
tional attainment groups, in some case even evidencing a slight decline. 
Given that overall population health has generally improved, increasing 
educational attainment has thus masked education-speci�c declines. That 
is, those with the most schooling have the best health, so that slight declines 
in health even at the highest levels of schooling are offset at the aggregate 
level by a greater percentage of persons obtaining more schooling. Further, 
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large observed educational gains over the last several decades imply that the 
low-education groups are becoming increasingly negatively selective: those 
who do not obtain higher levels of schooling are increasingly a less healthy 
subset of the overall population.

Overall, our mortality and health analyses, as well as a large recent 
literature, show that the patterns and trends observed in PT94 have con-
tinued. Most notably, the educational gradient in health and mortality is 
strong and growing, and Whites tend to have a stronger gradient than 
Blacks.

THE LIFE COURSE LENS ON SES, HEALTH, AND MORTALITY

Findings from the social, psychological, epidemiological, and biological 
sciences have converged regarding patterns in the associations among SES, 
health, and mortality. They have converged generally along two lines. First, 
they have independently observed that adult disparities in health and mortal-
ity are signi�cantly correlated with childhood socioeconomic conditions and 
health (Schafer et al., 2011; McEwen and McEwen, 2017). Developmental 
and epidemiological studies hypothesize that the enduring impact of these 
early conditions may re�ect “critical” or “sensitive”  periods of biological 
and behavioral development that are highly responsive to environmental fac-
tors and that these changes tend to endure over the life course (Ben-Shlomo 
and Kuh, 2002; Shanahan and Hofer, 2011). The critical period hypothesis 
attempts to identify the limited time window during development in which 
an individual is subject to adverse or protective in�uences on structural 
development. The Barker hypothesis has identi�ed the prenatal period as 
a critical period when nutritional or other environmental deprivation or 
damage produces lifelong consequences for health including gene transcrip-
tion (Barker, 1995). The sensitive period hypothesis posits that an organism 
experiences more than one developmental period with an elevated vulner-
ability to disease risks. Exposure to persistent socioeconomic adversity and 
health risks in childhood, adolescence, or young adulthood can lead to the 
“biological embedding” of diverse behavioral and biological phenotypes 
that endure throughout adulthood (Hertzman and Boyce, 2010). 

The second line of multidisciplinary convergence is that the differential 
accumulation of exposures to lower SES and to related successive health 
risks over time produces differential trajectories of health across adult-
hood. These independent observations of accumulation processes have 
yielded multiple terminologies across disciplines, resulting in some confu-
sion. (Ferraro and Morton [2016] provide clari�cations and guidelines.) 
Chains of risk, cumulative exposure, cumulative adversity, and weathering 
are terms, among others, that are intended to capture how one exposure 
increases the likelihood of subsequent exposures and how the chain of such 
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exposures additively accumulate to produce poor health. Epidemiologists 
think of this as cumulative exposure, where risks accumulate within the 
body as one is exposed to adverse conditions over the life course. Cumula-
tive disadvantage theory provides the dominant sociological framework 
for these observations of widening heterogeneity and inequality observed 
within aging cohorts experiencing differential opportunities and risks over 
time (Dannefer, 1987; DiPrete and Eirich, 2006). Early-life conditions 
matter in this theory, but broader institutional and environmental sources 
of inequality throughout the life course are also implicated. Institutional 
arrangements such as educational systems, institutional racism, health care 
policies, and labor market conditions can serve to reinforce, amplify, or 
reduce inequalities in the population. Linking cumulative exposure and dis-
advantage, some scholars identify the biology of disadvantage as the current 
frontier of aging research (Adler and Stewart, 2010; Wolfe et al., 2012). 
An integrative theory of cumulative inequality now proposes a deductive 
framework for hypothesis testing based on this biosocial linkage (Ferraro 
and Shippee, 2009). Cumulative inequality is depicted as a path-dependent 
biosocial pattern in the life course with persistent direct links between ear-
lier and later socioeconomic and health conditions. 

Despite considerable recent interdisciplinary agreement regarding diver-
gence of health trajectories, PT94 reported that educational health dispari-
ties peaked at ages 55–65 and then declined, a �nding that replicated earlier 
results (Kitagawa and Hauser, 1973) and concurrent research (House et al., 
1994), including ours above. Why disparities decline after midlife at older 
ages has been a focus of some debate since 1994. Almost every empirical 
study, especially those using cross-sectional data, has con�rmed that health 
disparities narrow in later life. A common explanation for this pattern is 
that aging levels the playing �eld in health, both biologically and socially. 
And, with the exceptions of automobile accidents, sudden heart attacks, 
and other health shocks, biological processes dominate social processes and 
everyone’s health eventually declines prior to death. Furthermore, social 
policies such as Medicare may equalize access to health care, effectively 
slowing health decline for older persons of lower SES (House et al., 1994). 
An alternative to this “age-as-leveler” view is mortality selection: persons 
of lower statuses who are particularly susceptible to the detriments of lower 
status are selected out of the population via mortality at a faster rate than 
persons who are less susceptible, leaving a robust subset of those with lower 
status (Dupre, 2007). The result is that aggregate health disparities appear 
to diminish at older ages, although the health trajectories for, say, any pair 
of low-versus-high status individuals continue to diverge, as expected by the 
cumulative disadvantage perspective (Lynch, 2003; Willson et al., 2007).

Numerous studies continue to support the cumulative disadvantage 
hypothesis through middle age by documenting the persistent effects of SES 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

SOCIOECONOMIC STATUS, HEALTH, AND MORTALITY 	 77

and childhood health conditions on mortality, disability, disease risk, and 
perceived well-being (e.g., Elo and Preston, 1992; Hayward and Gorman, 
2004; Hamil-Luker and O’Rand, 2007). Many of these analyses draw on 
data from the Health and Retirement Study (HRS), which collects repeated, 
multiple measures of health and economic status but also depends on 
retrospective accounts of childhood conditions related to parental educa-
tion, parental employment, �nancial strain, welfare receipt, and father’s 
absence. The latter data pose potential challenges to validity based on 
biased or poor memories, diminished cognitive capacities, or depressive 
symptoms at the time of survey. Although some disagreements on the valid-
ity of these data persist, the recall of conditions of severe adversity and poor 
health appears to be largely valid after controlling for current cognitive 
level (see Haas, 2007; Vuolo et al., 2014). 

THE CAUSALITY CONUNDRUM 

Nearly as soon as the association between SES and health was discov-
ered, scholars began questioning whether the relationship was causal. Early 
research questioned the causal direction of the relationship, whereas more 
recent research asks whether the association is causal in general. The PT94 
discussed the selection-causation problem in their original chapter, but 
research on the topic at the time was limited in two major ways. First, most 
research on the relationship between SES, health, and mortality involved 
cross-sectional data, so there were few avenues for resolving the dilemma. 
Second, most research was limited to adults and few surveys asked about 
early-life SES or health, both of which precede status and health in adult-
hood. Indeed, much of the research at that time in demography, epide-
miology, and sociology assumed a causation perspective and sought to 
identify intervening mechanisms that explained the SES-health relation-
ship. This assumption was often explicitly made as a justi�cation for using 
educational attainment as the measure of SES. Research over the last two 
decades, however, has shown that, although early-life socioeconomic condi-
tions affect later-life health, early-life health also affects cognitive develop-
ment, thereby playing a major role in in�uencing educational attainment 
and therefore occupational status and earnings (Case et al., 2002). Thus, 
we consider the original selection-causation question to be overly simple: 
it is clear that the relationship between SES and health is reciprocal across 
the life course of individuals and is, in fact, intergenerational.

Contemporary research has turned to assessing more generally the 
extent to which the relationship between SES and health is causal. This 
growing attention has been enabled by the collection of several long-term 
panel datasets, such as the HRS and the National Longitudinal Survey of 
Youth, as well as by the development of methods and software for analyz-
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ing panel data. The most prevalent methods in use for analyzing panel data 
include �xed effects and random effects methods. The former are preferred 
in economics, and justi�ably so. 

Fixed effects methods control out all sources of time-invariant 
unobserved heterogeneity that may confound relationships between SES 
and health outcomes. However, there are some key limitations to applying 
these methods in this genre of research. First, �xed effects methods require 
measures to be time varying, and education is �xed by age 30 for more 
than 95 percent of the population. Studies that apply �xed effects meth-
ods to education data therefore may resolve endogeneity due to omitted 
variables at the expense of inducing sample selection–based endogeneity. 
Second, although income is also commonly used as a measure of SES, 
income is volatile. So sample selection issues are less problematic. How-
ever, treating income as a predictor of health in a �xed effects model begs 
the question of causal direction, and lagging income does not resolve the 
problem and may even exacerbate it (Vaisey and Miles, 2017). 

Random effects methods are commonly used in research outside of 
economics, in part because of the requirement that variables must be 
time varying in �xed effects models. Over the last two decades, count-
less studies have been published using random effects methods, including 
studies using random intercept models, random coef�cient (or [latent] 
growth) models, and latent class models. Although these studies have 
taught researchers much about how SES is associated with long-term pat-
terns of health, random effects methods are not causal methods, despite 
common misconceptions. Random effects methods merely yield ef�cient 
measures of association, net of controlled variables. For example, growth 
models yield unique intercepts and slopes for individual health trajecto-
ries, but this simply resolves the violation of the non-independence of 
errors assumption of regression modeling by clustering a portion of the 
error term. In short, the random effects are part of the error term, and so 
the key assumption of these models is that the random effects are uncor-
related with other regressors. Thus, the “random effects assumption” 
does not address any endogeneity concerns due to omitted variable bias 
or reciprocality.

In economics, the use of natural experiments is becoming increasingly 
common in an attempt to establish the causality of the relationship between 
SES and health. Several studies have attempted to exploit policies, such as 
changes in compulsory schooling, in this effort (e.g., Lleras-Muney, 2005). 
The argument is that because individuals do not generally in�uence large-
scale schooling laws, changes in the age at which students can drop out 
of school are exogenous shocks that differentiate attainment for younger 
birth cohorts over older birth cohorts. Thus, mortality (or health) differ -
ences between cohorts that cannot be explained by other, remaining factors 
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must be a result of the change in educational attainment. In general, this 
strategy may resolve issues regarding both direction of causality and omit-
ted variables.

Despite their celebration in economics, we are not sanguine regarding 
the usefulness of natural experiments in this genre of research for sev-
eral reasons. A key problem with natural experiments is that they almost 
surely violate the stable-unit-treatment-value assumption (SUTVA) of causal 
modeling (Imbens and Rubin, 2015). The essence of SUTVA is that the 
effect of a treatment is not in�uenced by treatment of others. In the context 
of the relationship between education and health, SUTVA implies that one 
person’s receipt of additional schooling has no implication for the effect of 
the receipt of another person. One of the key arguments for using educa-
tional attainment as a measure of SES is that it is strongly related to, and 
prior to, two other key measures: occupation and income. Yet employers 
make hiring decisions and wage determinations at least in part on the basis 
of educational attainment. If everyone entering the labor market gains 
additional schooling, especially at a relatively low level, such gains do not 
change the relative position of anyone in the labor market, and so the policy 
change is likely to have minimal observable effect on health through occu-
pation and income, two major factors implicated in the education-health 
association. 

Our more general criticism of natural experiments applies not just to 
them but also to all methods attempting to determine “the” causal effect 
of SES on health. We question whether the notion that there is a causal 
effect is reasonable for two main reasons. First, as PT94 found, and Lynch 
(2003) also found, the association between SES and health has strengthened 
across birth cohorts born in the last century. Thus, the effect of SES on 
health is not a single, stable quantity: it is context dependent. Second, Link 
and Phelan (1995) argued that SES was a “fundamental cause” of disease: 
over time, status is ALWAYS related to health. However, the predominant 
health outcomes extant in a society, and the mechanisms that link SES to 
them, change over time. 

This argument also suggests that there is no single causal effect of 
SES on health for two additional reasons. First, how education affects 
downstream measures of status such as occupation and income differs by 
birth cohorts. For example, although Mirowsky and Ross (2003) made a 
strong case for measuring educational attainment as years of schooling, for 
use in health disparities research, because education’s primary effect is via 
cognitive development, Lynch (2006) showed that an increasing proportion 
of the association between education and health across birth cohorts is 
accounted for by education’s association with income. Further, more-recent 
research by Hayward et al. (2015) showed that education’s association with 
mortality is increasingly nonlinear and follows a stair-step (or “sheepskin”) 
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effect, indicating that education’s key contribution to mortality re�ects the 
importance of the acquisition of credentials (i.e., high school diplomas and 
college degrees). Changes in the importance of credentials (versus years of 
schooling) across birth cohorts for several other health outcomes, includ-
ing SRH, obesity, and activity limitations, should probably be addressed 
further.

Second, how status relates to particular health outcomes changes over 
time. As PT94 noted, death rates due to heart disease declined dramati-
cally from 1960 to 1994 and persons in different educational categories 
experienced differential rates of decline. In contrast, cancer deaths did 
not evidence the same rates of decline at either the population level or the 
education subgroup level. Thus, a study examining “the causal effect” of a 
policy change affecting educational attainment (for example) on one health 
outcome may reach a very different conclusion from one investigating a 
different health outcome, especially if such studies involve different birth 
cohorts.

In summary, we think that some progress has been made and will 
continue to be made in resolving—or at least delimiting—the causality 
conundrum. However, despite the fact that long-term longitudinal data 
and clever methods are increasingly available, the increasing complexity 
of theory—re�ecting our increasing awareness of the complexity of the 
SES-health association—will most likely limit our ability to resolve the 
conundrum fully.

THE BIOLOGY OF DISADVANTAGE:  
BIOLOGICAL AND BEHAVIORAL PATHWAYS 

LINKING SES AND HEALTH

Increasing integration of survey data with medical biomarkers and 
other biological data over the last two decades has broadened life course 
research to include more precise consideration of physiological, psycho
dynamic, and neurocognitive processes that unfold across different con-
texts of development and aging. However, the literature in this highly 
interdisciplinary area is vast and varied, often yielding either incomparable 
�ndings based on different study designs (e.g., nationally representative sur-
veys versus clinical or community studies) or seemingly inconsistent results 
across studies with similar designs (e.g., health selection versus SES effects 
on midlife health outcomes using national surveys). Consequently, the �eld 
still has not yet fully explained the SES-health-mortality association.

Nationally representative longitudinal surveys of different cohorts have 
added and updated biomarker and genomic data since the mid-1990s (e.g., 
HRS, Wisconsin Longitudinal Study, the Midlife in the United States study, 
the National Social Life, Health, and Aging Project, and Add Health) and 
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some researchers have linked these data to other information sources such 
as health records, death indices, and Medicare �les to augment self-reported 
(or proxy-reported) data and enhance validity. But the addition of these 
data has come later in the lives of study participants than would be ideal 
for purposes of explanation, and typically only subsamples of participants 
have been involved. Long-running epidemiological databases (NHIS and 
the National Health and Nutrition Examination Survey) continue to add 
new samples and biomarkers of biological processes and new measures of 
acute and chronic health outcomes, although their demographic informa-
tion remains relatively sparse, thus limiting the inclusion of potentially 
confounding variables. Smaller community and clinical studies abound, 
often focused on speci�c measures of biological processes such as in�am-
mation and on health outcomes such as cardiovascular disease or hyper-
tension, but their dependence on cross-sectional data and their sample 
selectivity limit their comparability. Taken as a whole by our assessment, 
what emerges from these widely varying efforts are the following empirical 
generalizations:

1.	 SES differentials vary by behavioral or biological process (e.g., on 
average, smoking is more in�uenced by SES than is obesity). 

2.	 SES differentials vary for different health outcomes (e.g., on aver-
age, cardiovascular disease is more in�uenced by SES than is 
hypertension).

3.	 N-way interactions (e.g., SES × race × gender × region) make inter-
pretations of SES differentials a challenge, especially across studies.

Hence, precise biosocial linkages are still not �rmly established, and 
challenges in the collection of biomarker and genomic data and their inte-
gration with other life course data persist (Gruenewald, 2013). Neverthe-
less, the formative role of environments, including SES and other social 
factors across the life course, remains central to the agenda of the demog-
raphy of aging. The major question that persists is, “How do socially 
graded environmental factors elicit biological and behavioral responses 
that are cumulative and have durable effects on health and longevity?” 
The answer to this question will enable the answer to the next: “How can 
social-medical interventions alter adverse health trajectories?”

Biological Pathways

Several biological pathways of dysregulation in major physiological 
systems have been identi�ed as associated with SES (see Wolfe et al., 
2012). These pathways consist of disease precursors measured by bio-
markers related to stress, in�ammation, and immunosenescence; metabolic 
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syndrome; and neurocognitive function that develop over the life course, 
long before they are typically diagnosed. Dysregulation in one system 
can effect changes in other systems and probably follows “a progression 
from neuroendocrine hormonal dysregulation and chronic in�ammation 
(primary mediators) to dysregulated cardiovascular and metabolic systems 
(secondary mediators) to organ system dysfunction and disease (tertiary 
outcomes)” (Wolfe et al., 2012, p. 45). Therefore, these pathways appear 
to follow different age trajectories, with some racial/ethnic and gender 
variations, ultimately in�uencing differential onsets of life-threatening dis-
eases and death (Crimmins et al., 2006). They are also intertwined with 
the relative adaptive capacities of individuals to resist stress and to recover 
“normal” physiological states as a result of medical and social interventions 
(Yashin et al., 2016).

Because these physiological processes must be measured with samples 
from saliva or blood or by instrumental readings of vital processes (e.g., 
blood pressure), data collection is often limited to cross-sectional, non
representative samples—that is, clinical, community, and older populations 
after the onset of disease—or data are collected on national samples with-
out demographically rich information on the life course (Wolfe et al., 2012). 
Data collection has become more cost-effective as a result of technologies 
that can garner more information from single collections; this is leading 
to greater incorporation of these measures in longitudinal social surveys 
even though data collection occurs later in the life courses of participants. 
The HRS has added these data recently on subsamples of recent waves, to 
improve precision of measurements of these processes across cohorts in the 
U.S. aging population (Crimmins, 2013). 

Stress and Allostatic Load

The stress process tradition in the social sciences (Wheaton et al., 2013) 
has focused most on the roles of acute and chronic stress on allostatic load 
(Juster et al., 2010), which was once measured primarily via cortisol levels 
but is now usually measured as a composite of biomarkers from several 
physiological systems, such as C-reactive protein, glycated hemoglobin, 
diastolic and systolic blood pressure, total cholesterol, high-density lipo-
proteins, body mass index (BMI) and hip-to-waist ratios, and resting pulse 
rate. Allostatic load in older populations has been treated as an indicator 
of frailty: the depleted capacity to resist stress or to rebound to normal 
functioning (Crimmins et al., 2006).

Cumulative life stresses associated with lower SES and poverty have 
been a major focus in the demography of aging research that emphasizes the 
biology of disadvantage. Stress is treated as a predominant means by which 
the immediate and perceived environment “gets under the skin.” Disadvan-
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taged childhood conditions, including poor health, anchor lifetime trajecto-
ries of exposures to risks and behavioral and biological responses to them 
that persist and proliferate across physiological systems. The life course 
consequences among the disadvantaged include earlier aging and premature 
death (Belsky et al., 2017; Crimmins et al., 2009; Levine and Crimmins, 
2014), earlier onset of disability and disease (Hamil-Luker and O’Rand, 
2007), lower adult income associated with more rapid disease or disabil-
ity progression (Herd et al., 2007), and greater disability and shorter life 
expectancy across U.S. contexts (Montez et al., 2017; Chetty et al., 2016). 

In�ammation and Immunosenescence

In�ammation is a response at the cellular level to trauma or infection 
that, when sustained at chronic levels, leads to mitochondrial damage, a 
degradation of the immune and endocrine systems, and chronic disease. Bio-
markers of in�ammation include C-reactive protein, interleukin-6, insulin 
resistance, type 2 diabetes, and T-cell markers of aging, some of which are 
associated with other biological pathways such as allostatic load and meta-
bolic syndrome. The in�ammation response is initially protective: intended 
to destroy pathogens, repair the affected tissues, and return the organism to 
normal functioning. But chronic in�ammatory levels (immunosenescence) 
associated with poverty and other disadvantaged environments appear to 
increase the pace of aging (Crimmins and Finch, 2006; Crimmins et al., 
2009). For example, disadvantaged environments increase the exposure to 
infections and the susceptibility to chronic infections that are implicated 
later in life in the negative association between income and T-cell markers 
of aging (Aiello et al., 2016). 

Metabolic Syndrome

This syndrome includes a group of risks that strongly predict heart 
disease, diabetes, and stroke. These risks include high fasting blood sugar 
and insulin resistance, abdominal obesity, high BMI, high blood pressure, 
high triglyceride levels, and low LDL cholesterol. The prevalence of this 
syndrome appears to be (a) spreading in the population globally (GBD 
Collaboration, 2014); (b) emerging at higher rates earlier in the life course 
among successive U.S. cohorts, especially among women (Reither et al., 
2009); and (c) becoming a candidate to surpass smoking as a leading killer 
(GBD Collaboration, 2014). 

Health behaviors (summarized below) are strongly implicated in this 
pathway. The effect of excessively high BMI (BMIs well into the obese 
range) on risks of disease and all-cause mortality has now been observed 
across gender and age groups in U.S. and other populations (Freedman et 
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al., 2006). Lower SES in childhood, lower education, and lower income in 
adulthood are associated with high BMI, insulin resistance and diabetes, 
and death related to these causes (Wolfe et al., 2012), although a good deal 
of this research comes from small cross-sectional samples.

Neurocognitive Development and Decline

Neuroscientists are relying on additional metrics besides biomarkers 
(e.g., beta-amyloids) to assess the relationship between SES and cognitive 
development in the young and cognitive decline in the old. These met-
rics include electroencephalography, which measures electrical activity on 
the scalp and partially re�ects activity of neurons and other brain cells, 
and magnetic resonance imaging, which produces images of the brain’s 
anatomy and responses in the brain to sets of stimuli including tasks and/
or visual images. These techniques provide data on the development and 
organization of the brain and the dynamics associated with cognition (e.g., 
visual-spatial information, language and syntax, executive functioning) 
and emotion (e.g., fear), which develop in childhood and adolescence (e.g., 
Hanson and Hackman, 2012).

A large literature reports that SES is positively associated with chil-
dren’s cognitive and emotional development (e.g., McEwen and McEwan, 
2017). This substantial literature also reports that SES is negatively asso-
ciated with adverse physical and psychological environments to which 
children are exposed as they develop (Evans, 2004), including toxins, 
poor nutrition, stress, parental neglect, lack of cognitive stimulation and 
nurturance, and neighborhood violence. Issues of causality are now prime 
preoccupations of this literature, much as they are for most life course 
research.

In later life, SES has been associated with measures of cognition (e.g., 
positively with working memory and negatively with processing time), but 
its relationship to rates of cognitive decline, especially with dementia and 
Alzheimer’s disease is less clear (Wilson et al., 2006). Some evidence exists 
that higher SES enables easier adaptation to and compensation strategies 
for normal cognitive decline (Alwin and Hofer, 2011). However, although 
Alzheimer’s disease and related dementias increase with age into the eighth 
and ninth decades of life, SES differentials have not been clearly identi�ed at 
the oldest ages. In the case of these diseases, some progress has been made 
in biological research identifying genetic and in�ammatory (beta-amyloid) 
precursors (Hardy and Selkoe, 2002).
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Social Genomics

The relationship between genetics and aging has been a decades-long 
interest pursued initially through twin-sibling studies and then via target 
or candidate gene approaches. Another long-running focus has been on 
telomere length as a biomarker of aging. Telomeres, nucleoprotein struc-
tures at the ends of eukaryotic chromosomes, have been observed to shorten 
during cellular aging. Associations between telomere attrition and several 
indicators of disease and of mortality have been observed across (mainly 
cross-sectional and clinical) human studies (Mather et al., 2011). Thus, 
this area demands more longitudinal research on representative popula-
tions. New approaches in social genetics have shifted to genome-wide 
association studies (GWASs) that leverage DNA sequence variations called 
single-nucleotide polymorphisms to detect variation in disease suscepti-
bility, as in the well-known case of the apolipoprotein E mutation asso-
ciated with higher risk for Alzheimer’s disease. More recent discoveries 
of SES-related genomic variations include asthma in children (Chen et 
al., 2006) and depression and other complex phenotypes (Bulick-Sullivan 
et al., 2015). Multiple polymorphisms are now being used to construct 
polygenic scores to predict risks for complex mental and physical diseases 
(Domingue and Belsky, 2017), as well as major killers such as cancer and 
(currently) Alzheimer’s. 

Epigenetics has emerged as the most recent approach to studying the 
genetic bases of aging and disease and of gene-environment interactions 
that in�uence the rate of aging (Belsky et al., 2017). The principal focus 
of epigenetics is on how environmental conditions and factors, including 
stress exposure, affect methylation of DNA (and related processes that lead 
to the masking of DNA subsequences), thus in�uencing the transcription 
process in cellular replication. This process then affects phenotypic expres-
sion of genes, producing health disparities. Given that epigenetics involves 
the interaction of genes with environment, it presents a new approach to 
adjudicating the nature-nurture debate in favor of a gene-environment 
interaction paradigm. 

Social genomics researchers are also exploring the controversial topic 
of the genetic bases of educational attainment itself, using GWAS methods. 
The �rst study of this kind claimed the identi�cation of a range of alleles 
associated with educational attainment that fell on a continuum yielding a 
polygenic score (Rietveld et al., 2013). This approach has since been applied 
in other studies reporting �ndings that suggest that polygenic scores predict 
adult achievement beyond educational attainment (Belsky et al., 2016). 
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Behavioral Pathways

Social surveys have investigated the impact of diverse behaviors on 
health and mortality, but three sets of behavioral traits have emerged 
repeatedly as signi�cantly correlated with SES: health behaviors, social con-
nectedness, and cognitive and noncognitive behavioral traits. While social 
connectedness and cognitive and noncognitive traits may not be treated 
as “behavioral pathways” typically in the social sciences, we propose that 
they are observed patterns of behavior or performance that are repeatedly 
associated with SES and health outcomes.

Health Behaviors

The relationships between poor health behaviors—such as smoking, 
obesity, excess drug and alcohol consumption, and physical inactivity—and 
adult health and mortality risk have been widely studied, but with mixed 
results regarding the role of SES for each behavior. Reviews of studies of 
socioeconomic differences suggest that SES has uneven effects on different 
health behaviors—for example, generally large effects on smoking and 
physical inactivity and more moderate effects on obesity—and that different 
health behaviors in�uence health and mortality in ways that are dif�cult to 
isolate from other factors, measured or otherwise. The association between 
SES and alcohol use is complicated by the distinction between high alcohol 
use (at higher SES) and problem drinking (associated with lower SES) (see 
Pampel et al., 2010, for a general review). 

Because these health behaviors appear to be most strongly associated 
with preventable or more socially graded diseases such as cardiovascular 
disease, educational attainment is the widely advocated explanation for 
these �ndings because it is a marker of better access to knowledge, more 
effective problem solving, and greater self-control, among other cognitive 
and noncognitive (or personality) traits (Mirowsky and Ross, 2005). Also, 
since these behaviors usually emerge early in the life course, often in ado-
lescence when lifelong behavioral tendencies are established (Mof�tt et al., 
2011), they are considered cumulative stocks of health-damaging behaviors 
that are inextricably intertwined with day-to-day living.

Other factors that have been identi�ed as contributors to damaging 
health behaviors include deprivation and stress, which motivate stress-
relieving or comfort-seeking dependence on these behaviors (Eibner and 
Evans, 2005); peer relationships, usually consisting of individuals of simi-
lar SES backgrounds who encourage and reinforce these behaviors (Smith 
and Christakis, 2008); geographic locations (neighborhoods, communities, 
states, etc.) where the concentration of low SES and prevalence of different 
health behaviors varies for a wide range of factors related to lifestyles, social 
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networks, safety, drug availability, recreational opportunities, health care 
resources, and access to healthier foods (Boardman et al., 2005; Christakis 
and Fowler, 2007), and where variations in the income gradient are corre-
lated with smoking behavior but not with other environmental conditions 
(Chetty et al., 2016); and cohort differences observable in changing habits 
of daily physical activity (in work or recreation), diet, and exposure to 
alcohol and drugs (Case and Deaton, 2017). Recent observations of signi�-
cant geographic and cohort variations among non-Hispanic Whites living 
outside of urban areas in increased death rates from self-destructive health 
behaviors (suicide, drug overdose, alcoholism) have raised serious concerns 
about the sustained despair experienced in economically depressed regions 
(Case and Deaton, 2017). All of the above factors interact in complex ways 
that call for further research.

Social Connectedness

The extent to which individuals (a) are socially integrated in, or iso-
lated from, their families and communities, (b) perceive positive or negative 
support from family members and communities, and (c) experience social 
strain in their relationships has been found to have diverse in�uences on 
health across the life course. Social relationships constitute the day-to-day 
social capital available to individuals to enable problem solving, facilitate 
access to resources, and reinforce social identities and cultural values. 
Among disadvantaged groups, social connectedness can compensate for 
fewer economic resources and buffer against poor health. However, con-
nectedness to networks of disadvantage can also limit access to resources 
and inhibit efforts to access resources, as a result of cultural values and 
community norms. The distrust with which socially disadvantaged groups 
view health institutions is one way that health-seeking behavior is con-
strained and poor health is reproduced in these communities (Cook and 
Stepanokova, 2007). Thus, social connectedness can have countervailing 
effects on health (Smith and Christakis, 2008).

Few studies have examined these relational patterns and their out-
comes across the life course. Fewer still have linked them to physiological 
processes that in�uence health and life expectancy. One recent study draws 
on four national surveys (Add Health, the National Health and Nutri -
tion Examination Survey, the Midlife in the United States study, and the 
National Social Life, Health, and Aging Project) with biomarker data that 
measure precursors of in�ammation and metabolic dysregulation at succes-
sive life course phases in different samples (Yang et al., 2016). The principal 
�ndings are that higher levels of social integration are associated with lower 
levels of physiological dysregulation in adolescence and later life. Lower 
levels of social integration are concomitantly associated with elevated risks 
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for dysregulation. In the older population, the effect of social isolation on 
hypertension exceeds that of clinical factors such as diabetes.

Social isolation is a growing risk for poor health and mortality in the 
general population (Hawkley and Cacioppo, 2010). Social isolation is 
often intertwined with poverty, social inequality, and life chances in rural 
and urban contexts across countries and across age groups (Wilkinson 
and Marmot, 2003). In the older population, the risk of social isolation 
grows as members experience the loss of spouses, siblings, and friends and 
as �nancial resources become depleted over time and limit social activities 
and interactions. The perception of isolation is accompanied by feelings 
of loneliness, which predict impaired mental health, including depression 
associated with physiological dysregulation and mortality (Luo et al., 2012; 
Lynch and George, 2002). 

Cognitive and Noncognitive Traits

SES has been demonstrated to affect children’s brain development, 
measured intelligence, language skills, and executive function (Wolfe et 
al., 2012). The relationship between SES and cognitive development and 
abilities, through its associations with educational attainment and later 
adult achievement, is also well established. Small but signi�cant gaps in 
early skills in basic mathematics, reading, and problem solving associated 
with SES grow into wider disparities as children and adolescents move 
through the educational system, which sequentially rewards earlier achieve-
ment and, with time, ampli�es initial SES differences through sorting and 
tracking structures. These disparities are reinforced by SES differences in 
resources for nonschool learning opportunities in summer camps, music 
lessons, tutoring, and the like (Crosnoe and Benner, 2016). This early, insti-
tutionalized widening of inequality has motivated economists to calculate 
the costs of investing in early childhood education as opposed to later edu-
cational programs and remedial job training; they have found investments 
in disadvantaged children to be the most cost-effective (Heckman, 2006).

At the other end of the life course, cognitive abilities such as word recall 
and counting backwards have been associated with SES in childhood (Case 
and Paxson 2008), but the rate of cognitive decline with age and the onset 
of dementias have not. Research in this area has identi�ed considerable 
heterogeneity and plasticity in the age trajectories of numerous cognitive 
abilities over the life course (Alwin and Hofer, 2011). The in�uence of SES 
across the life course on these patterns has yet to be fully investigated. 

Noncognitive traits and “soft skills” (Heckman and Kautz, 2012) have 
been implicated in explaining educational attainment and SES across the life 
course. These factors include diverse measured traits such as conscientious-
ness, self-control, and delayed grati�cation, as identi�ed by developmental 
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psychologists (Mof�tt et al., 2011), and mastery, self-ef�cacy, personal 
control, and planful competence, as identi�ed by sociologists (Hitlin and 
Kwon, 2016). Self-control and conscientiousness in childhood have been 
found to predict health and well-being in adulthood (Mof�tt et al., 2011). 
The educational system also ampli�es these noncognitive patterns of social 
behavior that endure into adulthood and predict damaging health behaviors 
that increase the risks for disease, in�uence patterns of achievement in the 
workplace, affect compliance with the health care system, and constrain 
patterns of well-being (Heckman et al., 2006).

NEW DIRECTIONS IN RESEARCH: 
APPROACHES AND CHALLENGES

The SES-health-mortality association will continue to preoccupy the 
demography of aging. The results of our analyses, and others available in 
this large literature, indicate continued relationships among these variables. 
Educational differentials in mortality are signi�cant and continue over 
time. Those with the least schooling are experiencing increases in mortality 
risk. While we know that some objective indicators of health (e.g., cardio
vascular disease) have improved over time, probably in part as a result of 
increases in educational attainment in the population generally, educational 
differentials in SRH persist. The precise mechanisms by which this is occur-
ring remain puzzles.

This essay has pointed throughout to new directions for research in the 
demography of aging. Biological data, linkages to administrative data that 
add information on geographical context, mortality, health records, analytic 
strategies to deal with causal relationships, and a life course framework 
all have emerged in the last two decades to enhance the demography of 
aging. We can nevertheless highlight major future directions in research 
that include the following:

Educational and other social status differentials will continue to 
demand attention as representative longitudinal survey datasets mature 
and become more enriched with the introduction of detailed health (bio-
logical) measures and administrative records and as epidemiological and 
medical datasets incorporate more demographically and socially rich data 
to augment their clinical records. More cooperation between these major 
data collection approaches is overdue. In the case of samples for nationally 
representative longitudinal surveys of aging, the introduction of biological 
data often comes late in the lives of participants (and usually on voluntary 
subsamples of the panel), after underlying biological processes have been 
set in motion. Longitudinal datasets collected on younger samples offer one 
long-term solution to this challenge. For instance, the National Longitu-
dinal Study of Adolescent to Adult Health includes biomarker data along 
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with rich, �ne-grained demographic information on multiple life transi -
tions. Dependence on voluntary subsamples for biomarker data is still a 
limitation of most surveys. 

In the case of epidemiological and clinical data, the addition of demo-
graphically rich data is essential to assist in dealing with selectivity bias. For 
example, both the critical period and sensitive period hypotheses examined 
in these studies, which are often tested on limited samples, are dif�cult to 
assess empirically in the general population due to limited information 
on later-life outcomes in clinical studies. A promising approach is to link 
clinical data on these early periods to follow-up surveys and clinical data 
collections later in life to capture patterns over the life course. Similarly, 
these studies depend on selective approaches to solicit participation and 
subsequently on voluntary participation by subjects. Innovative data col-
lection/analytic designs that seek to identify underlying selection processes 
for study participation are overdue.

The apparent tightening interdependence of SES and health over the life 
course will continue to present inferential challenges calling not only for 
statistical and experimental innovations but also for more interdisciplinary 
synthesis of research �ndings to establish “robust associations” that may 
not meet some criteria of causality but can still inform health and social pol-
icies. In this context, the SES construct itself will require some interrogation 
along at least two lines. First, as cohort differences in educational levels and 
in their consequences for occupational placement, earnings, and health out-
comes shift, the explanation for education’s effect will be problematic and 
require multilevel strategies. Some clues lie in recent research cited in this 
essay that identi�es credential effects rather than years of schooling effects. 
What are the period or structural factors bearing on the effect of education? 
Second, if educational strati�cation becomes even more differentiated to 
the extent that, for example, even heretofore advantaged college-educated 
populations become more �nely strati�ed in health in later life by selectiv-
ity of degree and marketability of college major, how will the effects of 
education be interpreted along cognitive or social dimensions? Along these 
lines, age-period-cohort analyses are more feasible than ever, with nearly a 
century of poolable cross-sectional surveys and over a quarter-century of 
panel datasets and new analytic strategies to analytically decompose the 
effects of these major life course variables.

The creative concatenation of multiple panel datasets from different 
cohorts may be a useful strategy to compensate for single-cohort studies 
with limited generalizability for the longer life course. Single cohort panels 
have moved demography a good distance toward understanding the aging 
process, but datasets start at different ages (adolescence, young adulthood, 
later life), in spite of their respective longitudinal designs, and are thus lim-
ited in their generalizability. We have cited one recent effort to compensate 
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for this with the concatenation of multiple cohort-based datasets (Yang et 
al., 2016). This approach faces several challenges, including the linkage of 
different sampling designs that follow different individuals over successive 
phases of the life course and the harmonization of measures, among others. 
Yet, the successful integration of multiple datasets may move life course 
theory forward. 

Reported in the most recent studies in the demography of aging sum-
marized earlier are clear regional variations (both across states and rural-
urban) in the SES-health-mortality relationship that have provoked new 
questions. Indeed, across locales in the United States, life expectancy at 
birth varies by more than 10 years, and health disparities are equally large. 
Thus, the geography of inequality is probably as important as the biology 
of inequality. Much remains to be investigated to understand the source of 
these disparities, but part of the explanation is surely to be attributable to 
both SES disparities and to differences in how SES in�uences health across 
regions as a result of economic restructuring, migration, and technological 
transformations that have accompanied globalization. 

The association of SES with health and mortality is a complex, multi
variate, interactive, and multilevel puzzle for the demography of aging. 
This review only touches upon the nuances of this complexity. It will 
require genuine interdisciplinary research going forward, research in which 
boundaries are crossed between different styles of research and conceptual 
formulations.
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Social Well-Being and Health  
in the Older Population:  

Moving beyond Social Relationships

Linda J. Waite1

INTRODUCTION

In 1947, the World Health Organization (WHO) de�ned health as 
“. . . a state of complete physical, mental and social well-being and not 
merely the absence of disease or in�rmity” (Glenn and Weaver, 1979). In 
1977, psychiatrist George Engel built on this de�nition, calling for a new, 
biopsychosocial model (Engel, 1977). It integrated traditional medicine 
with psychosocial factors, which stimulated the �eld of psychosomatic 
medicine. Since then others have called for conceptualizations of health 
expanded to include positive health (Ryff and Singer, 1988) or successful 
aging (Rowe and Kahn, 1997), although these more inclusive de�nitions 
have rarely been applied to understanding the health of individuals or 
populations.

This chapter addresses the theoretical and conceptual underpinnings of 
various de�nitions of “social health.” It presents commonly used measures 
of social well-being, rarely referred to as social health, and brie�y reviews 
the relationship between these measures and other dimensions of health. 
It suggests ways that assessments of the health of individuals, groups, or 
populations could be expanded to include social health, and it discusses 
future directions for research on the demography of social well-being at 
older ages. Although the WHO de�nition of health, promulgated over half 
a century ago, includes social health as equal in importance to physical and 
psychological health, and some researchers have incorporated the social in 

1 University of Chicago and NORC.

99

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

100	 PART II: SOCIAL AND ENVIRONMENTAL CONTEXTS SHAPING AGING

their conceptual frameworks (e.g., Rowe and Kahn, 1997; Ryff and Singer, 
1988), it has rarely been incorporated analytically in describing popula-
tion health or in causal models of population health. Addressing this lack 
is an important future direction for the demography of aging, but it means 
that reviews of recent research have little to say on social well-being as a 
component of health and much more to say on social factors as causes of 
other dimensions of health. That lack shapes the discussion below on our 
understanding of the links between social well-being and health. 

When WHO added “social well-being” to its de�nition of health, 
what did it have in mind? No generally accepted de�nition of social well-
being exists. Obviously, it should include adequate and well-functioning 
social relationships, adequate social support, little or no social strain, 
some social participation, social inclusion in one’s society, strong and 
well-functioning social networks, and, perhaps, sexuality as one desires. 
Some de�nitions might include more dimensions or types of social behav-
iors or activities, but we can start here. We begin with theoretical and 
conceptual approaches to social well-being as a component of health. 

THEORETICAL AND CONCEPTUAL APPROACHES TO  
SOCIAL WELL-BEING AS A COMPONENT OF HEALTH

The standard Medical Model of Health, sometimes called the bio
medical model, had its origins in the 1910 Flexner Report (Flexner, 1910), 
which codi�ed medical education through a focus on diseases, speci�cally 
their pathology, biochemistry, and physiology (Stevens, 1971; Starr, 1982; 
Beck, 2004; Annandale, 2014). In this model, health is the absence of 
disease, dysfunction, or injury. Engel’s (1977) biopsychosocial model inte-
grated traditional medicine with psychosocial factors, which stimulated the 
�eld of psychosomatic medicine. 

A focus on physical health and the avoidance of disease de�ned “suc-
cessful aging” as conceptualized by Jack Rowe, a physician, and Robert 
Kahn, a psychologist. Successful aging was distinguished from normal 
aging, which might include health declines and chronic disease (Rowe and 
Kahn, 1997). Rowe (1990) de�ned “staying healthy” as not diseased, not 
disabled, with a hallmark of successful aging being a low risk of developing 
chronic disease. Later, Rowe and Kahn (1997) expanded the de�nition of 
success to include a low probability of disease and disease-related disability, 
high cognitive and physical functional capacity, and active engagement with 
life; one ages successfully if one achieves all three of these goals. No men-
tion is made of good mental health. Subsequent research showed that very 
few people are able to maintain the high levels of functioning required to 
be classi�ed as “successful” (Martin et al., 2015). Note that this de�nition 
of health includes one measure that may re�ect social well-being: active 
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engagement with life, de�ned as maintenance of personal relationships and 
engagement in paid or unpaid activities that produce goods or services of 
economic value (Rowe and Kahn, 1997). 

The related ideas of “positive health” and “successful aging” incorpo-
rate the presence or absence of disease, cognitive and functional capacity 
(Ryff and Singer, 1998), and active engagement with life (Rowe and Kahn, 
1997, 1998). Ryff and Singer (1998) pointed to the importance of both 
mind and body in positive health and focused on the effect of each on the 
other, but they ignored the social. Rowe and Kahn (1997) privileged cogni-
tive function and ignored psychological well-being. Recent work has moved 
little beyond this point. Lowsky et al. (2014) de�ned “healthy aging,” 
using self-reported health, as getting no help with activities of daily living 
or instrumental activities of daily living, having no work limitations due 
to health, not having been diagnosed with any major chronic disease, and 
having a perfect score on the health-related quality-of-life scale. 

Recent research has focused on markers of physiological aging in young 
adults (Belsky et al., 2015), including physical functioning, cognitive func-
tion, and appearance. Social functioning is not included. And a sizable body 
of research has focused on the effect of social relationships on longevity 
(Yang et al., 2013, 2016), and the biological mechanisms through which 
these occur (Yang et al., 2013). These models are based on the assumption 
that social relationships affect health. But WHO includes social well-being 
as a component of health. 

Lindau et al. (2003) proposed an “interactive biopsychosocial model” 
in which three components, the psychocognitive, biophysical, and social 
health of each social partner, affect and are affected by each other within a 
social environment (see Figure 4-1).

Theories Linking Social Well-being to Health

It is generally accepted that the social world “gets under the skin” to 
affect physical, functional, psychological, and cognitive health and that 
each of these other dimensions of health affects social well-being. The 
mechanisms by which this takes place are the focus of various theories 
linking social well-being to other domains of health. We outline here some 
of the most well known, beginning with Stress Process Theory (Thoits, 
2011; Pearlin et al., 2005). This theory focuses on the body’s physiological 
responses to stress, which is de�ned as demands on an organism that it may 
not have the resources to meet. For humans, this means demands that the 
person feels that she or he may not have the resources to meet. Stress leads 
to the stress response—activation of the hippocampal-pituitary-adrenal 
axis, with resultant increases in blood pressure and heart rate, dumping of 
cortisol into the blood stream, and increased vigilance. Robert Sapolsky 
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FIGURE 4-1  A model for the interaction among the biophysical, psychocognitive, 
and social aspects of overall health and well-being.
SOURCE: Lindau et al. (2003). Reprinted with permission of the Johns Hopkins 
University Press. From Lindau, S.T., Laumann, E.O., Levinson, W., and Waite, 
L.J. (2003). Synthesis of scienti�c disciplines in pursuit of health: The Interactive 
Biopyschosocial Model. Perspectives in Biology and Medicine, 46(3 Suppl), S74-
S86. Permission conveyed through Copyright Clearance Center, Inc.

(2004) has detailed the various and manifold consequences of stress and the 
stress response in such works as Why Zebras Don’t Get Ulcers.

For modern humans, stress is more often social or psychological than 
physical, given the nature of our lives, but social stress causes the same 
physiological responses, which can cause wear and tear on the body over 
time, leading to hypertension, cardiovascular disease, impaired immune 
function, and even stress-related eating and weight gain. Social relation-
ships, if supportive, can reduce exposure to stress, mute the response to 
stress, and speed recovery from stress (Thoits, 2011), thereby improving 
health. Of course, social relationships can also be a source of stress if they 
are negative, demanding, dif�cult, or draining (Offer and Fischer, 2017).
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Loneliness and Social Isolation 

Loneliness and social isolation, important indicators of social health, 
are related, often confused with each other, but not the same thing. They are 
siblings rather than identical twins. Loneliness is the subjective assessment 
that one’s social relationships are lacking, perhaps profoundly so. Lonely 
people feel that they lack companionship, don’t have a circle of friends, and 
often feel left out. Socially isolated people may not have many close connec-
tions but may feel just �ne about it. Theories of the effects of loneliness and 
social isolation point to different mechanisms through which each operates 
to put other dimensions of health at risk. Recent research suggests that 
loneliness is a factor in evolutionary �tness across the life span (Hawkley 
and Capitanio, 2015). Lonely people feel left out and isolated, that no one 
has their back. Thus they tend to surveil their social surrounding for risk 
and to perceive social threats in ambiguous situations. The constant check-
ing for threats uses up cognitive capacity that could be put to other uses, 
which may contribute to the increased likelihood of developing Alzheimer’s 
disease faced by lonely people (Wilson et al., 2007). Loneliness is a major 
source of stress, which puts chronically lonely people at risk of chronic 
in�ammation, hypertension, cardiovascular disease, and stroke. Lonely 
people sleep more poorly, less often wake up rested, and have more trouble 
staying asleep. They are at risk for depression, poor executive function, 
accelerated cognitive decline, and impaired immune function (Hawkley 
and Capitanio, 2015). Loneliness is a candidate for an indicator of poor 
social health.

Social isolation works to affect other domains of health through mech-
anisms other than stress. The socially isolated are more likely than others 
to live alone, to be unmarried, to have small social networks, to participate 
in few groups, to have few friends, and to socialize infrequently (York 
Cornwell and Waite, 2009a). Social isolation may mean few sources of 
emotional or instrumental support. With fewer resources at their disposal, 
the socially isolated may face more sources of stress than others and have 
fewer means to alleviate that stress. Those with relatively little contact 
with others have fewer sources of information and in�uence to aid in deci-
sion making, potentially affecting health behaviors, health care usage, and 
socially contagious behaviors such as alcohol use, smoking, diet, exercise, 
and obesity (Smith and Christakis, 2008; Yang et al., 2013). Steptoe et 
al. (2013) suggested that social isolation may increase the risk of adverse 
events during acute illness episodes by reducing the availability of help and 
care. These authors found that social isolation increases risk of mortality, 
even when loneliness is taken into account, making both candidates as 
indicators of poor social health. 
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Social Capital Theory

Social capital is often thought of as the resources that reside within 
social relationships, especially networks of relationships, and as the infor-
mation, in�uence, and even goods and services that �ow through these 
networks. Theoretical development of this concept began with seminal 
work by Pierre Bourdieu (1986) and James Coleman (1988), who worked 
separately and developed different approaches, both highly in�uential. 
This work was built upon by Robert Putnam (2000), who tended toward 
a narrow de�nition of social capital as the nature and extent of networks 
and the norms of reciprocity they embody. Social capital, in this formula-
tion, allows people to have expectations of access to resources from others 
in the network. These resources include instrumental and emotional help, 
advice, information, connection to those outside the network, surveillance 
of behavior within the network, and other products of relationships. Social 
capital resides strictly within relationships between individuals within the 
group of which they are members. Some network scholars argue, in con-
trast, that social capital consists of the �ows of resources through networks, 
not the networks themselves (Lin, 2001).

Social capital theories all point to features of the social networks of 
individuals as sources of resources and by this means as indicators of social 
well-being. Social networks can have many different characteristics, ranging 
from their size to their con�guration and their composition (Cornwell et 
al., 2009). We discuss these below in the section on dimensions of social 
well-being. 

KEY DIMENSIONS OF SOCIAL WELL-BEING

The next section looks to theoretical perspectives and the research 
literature to determine the most important and most commonly assessed 
dimensions of social well-being. These are described brie�y. We then discuss 
ways to measure each of these dimensions. 

Presence and Quality of Social Relationships Including Social Dyads

By social relationships we mean any ongoing connection between two 
or more people. The most fundamental of these are the parent-child rela-
tionship and the intimate partner relationship. Together they comprise the 
family, the foundational social institution in human society (Coontz, 2008; 
Waite, 2005). The consequences of strong and positive bonds between 
parents and children have widely recognized consequences for the physi-
cal, psychological, cognitive, and �nancial well-being of both generations 
across the life course (Maccoby, 1980). Finding and keeping a mate in an 
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intimate partnership is one of the key developmental tasks of adulthood 
(Kaufman, 2018), and a successful partnership, some argue, leads to better 
health of both members of the dyad across all dimensions of health (Waite 
and Gallagher, 2000). So we list happy childhood as a candidate measure 
of social health, along with being married or partnered. We might want to 
specify that a marriage or partnership must be of at least decent quality 
to count as an indicator of good social health. A poor-quality marriage or 
partnership, or none at all, would go in the negative social-health column 
of our measure. 

Other social relationships we should consider include family, friends, 
colleagues, and other types of connections. These relationships serve differ-
ent roles at various stages of the life course, and one need not have some of 
each to have good social health. Although there are few older adults who 
claim to have no friends or who claim to have no family, many have social 
networks that contain no or few family members and many have networks 
that contain no or few friends (Litwin and Shiovitz-Ezra, 2010). 

Social Networks

People are connected to others in a variety of ways, from kin relation-
ships to socializing to exchanges. Social networks are created by webs of 
connections among groups of people, so the social network of an individual 
includes that person’s connections to others and the connections of those 
other people to each other (Cornwell et al., 2009). Berkman et al. (2000) 
developed an elegant conceptual model of the links between macro-level 
social forces, social networks, psychosocial factors, and pathways to health. 

There are many ways to de�ne social networks and many ways to mea-
sure them. The National Social Life, Health, and Aging Project (NSHAP) 
pioneered collection of social network data in older adults by focusing on 
their discussion networks: the people with whom they talk about things that 
are important to them.2 The respondent names these people, called “alters,” 
and then the relationship of each of them to the respondent (called “ego” 
in network research) is ascertained. Are they related and how? How old are 
they? Do they live with ego? And does ego talk to them about health? Then 
the respondent is asked in detail about the connection, if any, between each 
of the pairs of alters named. Did they know each other? Were they related? 
How often were they in contact? How close was their relationship? This 
innovation allows researchers to look closely at the links between all those 
in the network, including �ows of information and affection (Cornwell et 
al., 2009). 

2 Table 4-1 in this chapter lists the measures derived from Waves 1 and 2 of NSHAP, together 
with the mean value of each measure.
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TABLE 4-1  Measures Estimated from Waves 1 and 2 of NSHAP

NSHAP Measure Mean (Wave #)

1. PRESENCE/QUALITY OF SOCIAL RELATIONSHIPS  

Happy childhood (1-disagree �A 6-agree) 4.49 (W2)

(a) Relationship quality  

Quality of marriage/relationship (1-unhappy �A 7-very happy) 6.33f/6.35g (W2)

Thinking that relationship is going well (1-never �A 6-all the time) 5.01f (W2)

Quality of relationship, in general (1-not very close�A 4-extremely 
close)

3.59f (W2)

Spend time together/separately (1-separate; 2-some together, some 
separate; 3-together)

2.34f (W2)

Frequency of sleeping in same bed (1-never �A 6-all the time) 4.09f (W2)

Number of friends (0-none �A 5-twenty or more friends) 3.41 (W2)

Number of children (range: 0–18 children) 2.77 (W2)

Number of grandchildren (range: 0–30 grandchildren) 4.60 (W2)

2. SOCIAL NETWORKS  

Network size (0–5 people) 3.80c (W2)

Proportion living in respondent’s household/coresident (0–1) 0.20c (W2)

Proportion kin (0–1) 0.66c (W2)

Relationship between alters/network density (0–1) 0.77c (W2)

Frequency of contact with alters (1-less than once a year �A 8-every day) 6.76c (W2)

Emotional closeness to alters (1- not very close �A 4-very close) 3.09c (W2)

Likelihood of discussing health with alters (1-not likely �A 3-very 
likely)

2.56c (W2)

Frequency of contact among alters (0-have never spoken to each 
other �A 9-every day)

4.13c (W2)

Closeness to alters (1-not very close �A 4-extremely close) 3.16a (W1)

3. SOCIAL PARTICIPATION  

Attend religious services (0-never �A 6-several times/week) 3.27b (W1)

Attend organized groups (1-never �A 7-several times a week) 2.66b (W1)

Get together with friends, family (1-never �A 7-several times a week) 4.39b (W1)

Socialize with neighbors (1-hardly ever �A 5-daily or almost every day) 1.35b (W1)

Volunteer (1-never �A 7-several times a week ) 2.20b (W1)
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NSHAP Measure Mean (Wave #)

4. SOCIAL ISOLATION/LONELINESS  

Felt left out (1-often�A 3-hardly ever/never) 1.32b (W1)

Felt isolated (1-often�A 3-hardly ever/never) 1.26b (W1)

Lacked companionship (1-often�A 3-hardly ever/never) 1.419b (W1)

Social disconnectedness ( -0.1.30 �A 2.34; low�A high disconnectedness) -0.02h (W1)

Perceived isolation (-0.98 �A 3.63; low�A high isolation) -0.01h (W1)

5. SEXUALITY  

(a) Sexual Interest  

How often respondent thinks about sex (0-never �A 5-several times 
a day)

2.06 (W2)

How often respondent masturbates (0-never �A 9-more than once/day) 1.47 (W2)

Frequency of sex with spouse/partner (1-none �A 6-once a day or more) 2.29f (W2)

(b) Sexual Attitudes  

Importance of sex in own lives (1-not at all important �A 
5-extremely important)

2.44 (W2)

Sex necessary for relationship (1-strongly disagree �A 4-strongly agree) 2.98 (W1)

Feeling sex life as lacking in quality (1-strongly disagree �A 
4-strongly agree)

1.2e (W2)

Ability to have sex decreases with age (1-strongly disagree �A 
4-strongly agree)

2.92 (W1)

Love necessary for sex (1-strongly disagree �A 4-strongly agree) 3.20 (W1)

Religious beliefs guided sexual behavior (1-strongly disagree �A 
4-strongly agree)

3.00 (W1)

Attitude toward marital in�delity (1-aways wrong �A 4-not wrong 
at all)

1.25 (W1)

Attitude toward marital in�delity in case of dementia (1-always 
wrong �A 4-not wrong at all)

1.60 (W1)

Attitude toward marital in�delity in case of long-term illness 
(1-always wrong �A 4-not wrong at all)

1.61 (W1)

Find someone they don’t know attractive (0-never �A 5-more than 
once a day)

1.7e (W2)

Amount of effort put in to make themselves attractive to partner 
(0-no effort �A 4-a great deal of effort)

2.2e (W2)

Amount of effort put in to make themselves attractive to someone 
they found attractive (0-no effort �A 4-a great deal of effort)

1.3e (W2)

How often agree to sex when partner asks (0-never�A 4-always) 3.35 (W2)

TABLE 4-1  Continued

continued
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NSHAP Measure Mean (Wave #)

How often they had sex in past year compared to how often they 
preferred to have sex (1-much less often �A 5-much more often)

2.05 (W1)

Extent to which they feel their sex life is lacking in quality (0-never 
�A 5 always)

3.4e (W2)

How physically pleasurable they �nd sex with partner (0-not at all 
�A 4-extremely)

2.97 (W2)

How emotionally satisfying they �nd sex with partner (0-not at all 
�A 4-extremely)

3.00 (W2)

(c) Sexual/Intimate Activity  

Frequency of nonsexual acts before sex (1-much less often than 
prefer �A 5-much more often than prefer)

2.4e (W2)

Frequency of kissing, hugging, touching before vaginal intercourse 
(1-much less often than prefer �A 5-much more often than prefer)

2.7e (W2)

Appeal of being touched lightly (1-not at all appealing�A 4-very 
appealing)

3.2e (W2)

Appeal of hugging (1-not at all appealing�A 4-very appealing) 3.4e (W2)

Appeal of cuddling (1-not at all appealing�A 4-very appealing) 3.0e (W2)

Appeal of sexual touching (1-not at all appealing�A 4-very appealing) 2.7e (W2)

Frequency of caring touch (hug, cuddle, neck rub, holding hands) 
from partner (0-never �A 6-many times/day)

3.6e (W2)

Frequency of caring touch (hug, cuddle, neck rub, holding hands) 
from non-partner (0-never �A 6-many times/day)

2.6e (W2)

Frequency of touch with pet (0-never �A 6-many times/day) 2.4e (W2)

(d) Sexual Functioning & Health (0-no, 1-yes)  

Pain during sex 0.06 (W2)

Lack of interest 0.48 (W2)

Lack of pleasure 0.14 (W2)

Anxiety about performance 0.17 (W2)

Early climax 0.12 (W2)

Failure to climax 0.33 (W2)

Erectile dysfunction 0.43 (W2)

Failure to lubricate 0.26 (W2)

Extent to which problems bothered respondent (0-not at all �A 
4-extremely)

1.00 (W2)

TABLE 4-1  Continued
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NSHAP Measure Mean (Wave #)

6. SOCIAL SUPPORT  

Opened up to family members (1=often �A 3=hardly ever/never) 1.68b (W1)

Relied on family members (1=often �A 3=hardly ever/never) 1.41b (W1)

Opened up to friends (1=often �A 3=hardly ever/never) 1.97b (W1)

Relied on friends (1=often �A 3=hardly ever/never) 1.68b (W1)

Opened up to spouse/partner (1=often �A 3=hardly ever/never) 1.27b (W1)

Relied on spouse/partner (1=often �A 3=hardly ever/never) 1.16b (W1)

Partner understands the way respondent feels about things (0-never 
�A 3-often) 

2.46 (W3)

Partner opens up to respondent if [he/she] needs to talk about [his/
her] worries (0-never �A 3-often)

2.40 (W3)

Partner relies on respondent for help if [she/he] has a problem 
(0-never �A 3-often)

2.63 (W3)

7. SOCIAL STRAIN (0-never �A 3-often)  

Partner makes too many demands 1.15f (W2)

Partner criticizes respondent 1.25f (W2)

Partner gets on respondent’s nerves 1.42f (W2)

Partner lets respondent down when respondent is counting on 
[him/her]? 

0.75 (W3)

Family makes too many demands 0.883 (W2)

Family criticizes respondent 0.802 (W2)

Friends make too many demands 0.532 (W2)

Friends criticize respondent 0.528 (W2)

8. ELDER MISTREATMENT (0-no, 1-yes)  

Anyone too controlling 0.11 (W1)

Anyone insults or puts respondent down 0.15 (W1)

Anyone who takes money or belongings 0.05 (W1)

Anyone who hits, kicks, or throws things at respondent 0.00 (W1)

Family con�ict at home since respondent turned 60 0.21 (W3)

Respondent felt uncomfortable with anyone in family since 
respondent turned 60

0.21 (W3)

Respondent felt that nobody wanted them around since respondent 
turned 60

0.08 (W3)

Respondent told they gave others too much trouble since 
respondent turned 60

0.05 (W3)

TABLE 4-1  Continued

continued
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NSHAP Measure Mean (Wave #)

Respondent has been afraid of anyone in family since respondent 
turned 60

0.02 (W3)

Anyone close to respondent has tried to hurt or harm respondent 
since respondent turned 60

0.02 (W3)

Respondent has been made to stay in bed or go to bed by family 
since respondent turned 60

0.02 (W3)

Respondent has been called names or put down by someone close 
since respondent turned 60

0.13 (W3)

Respondent has been forced to do things respondent didn’t want to 
do since respondent turned 60

0.04 (W3)

Respondent has had things taken without their OK since respondent 
turned 60

0.10 (W3)

Respondent has had money borrowed without it being paid back 
since respondent turned 60

0.21 (W3)

9. SOCIAL ENVIRONMENT (FI ratings)  

(a) Neighborhood Condition  

Density (1-buildings far apart �A 5-buildings close together) 3.222d (W2)

Neighborhood problems  

Litter (1 clean �A 5 littered) 1.587d (W2)

Noise (1 quiet �A 5 noisy) 1.655d (W2)

Traf�c (1 no traf�c �A 5 heavy traf�c) 1.985d (W2)

Odor/polution (1 no smell �A 5 strong smell) 1.319d (W2)

Respondent’s building (1 well-kept �A 5 needs repairs) 1.567d (W2)

Other buildings (1 well-kept �A 5 very poorly kept) 1.652d (W2)

Neighborhood social cohesion (1-strongly agree �A 5-strongly disagree) 

Area is close-knit 3.16 (W2)

People around here willing to help their neighbors 3.78 (W2) 

People in area generally don’t get along with each other 2.34 (W2)

People in area don’t share the same values 2.79 (W2)

People in area can be trusted 3.70 (W2)

Neighborhood social ties (0-never �A 4-often)  

Frequency of people in area visit each other’s homes 1.74 (W2)

Frequency of people doing favors for each other 1.93 (W2)

Frequency of people ask each other for advice about personal things 0.92 (W2)

TABLE 4-1  Continued
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NSHAP Measure Mean (Wave #)

Perceived neighborhood danger (1-strongly disagree �A 5-strongly agree) 

People in area afraid to go out at night 2.44 (W2)

There are places in area where everyone knows “trouble” is expected 2.33 (W2)

Taking a big chance if walk alone in area after dark 2.35 (W2)

(b) Household Conditions  

Room temperature (1-cold �A 5 hot) 3.05 (W2)

Room lighting (1-dark �A 5 light) 3.57 (W2)

Room cleanliness (1-clean�A 5 dirty) 1.74 (W2)

Room tidiness (1-neat �A 5 messy) 1.86 (W2)

Room noise (1-quiet �A 5 noisy) 1.38 (W2)

Room odor (1-no smell �A 5-strong smell) 1.49 (W2)

NOTES: The footnotes to the reported mean for a measure give the source for the measure and 
its mean, calculated from the indicated NSHAP wave (W1 = Wave 1, W2 = Wave 2). Means 
that are not footnoted are the means for responses to items in the NSHAP questionnaire for 
the wave indicated (i.e., the “measure” is an item in the questionnaire).
aCornwell et al. (2009, Tbl. 3).
bYork Cornwell and Waite (2009b, Tbl. 1).
cCornwell et al. (2014, Tbl. 1).
dYork Cornwell and Cagney (2014, Tbl. 1).
eGalinsky et al. (2014, Tbl. 2).
fKim and Waite (2014, Tbl. 1).
gKim and Waite (2014, Tbl. 2).
hYork Cornwell and Waite (2009b, Tbl. 3).

TABLE 4-1  Continued

The University of California Social Network Study (Offer and Fischer, 
2017) took a different approach, asking each respondent about the people 
whom she or he was involved with in six spheres of activity, including 
socializing, con�ding in, advice, practical help, emergency help, and provid-
ing support. The characteristics of the alter and relationship to ego were 
also obtained. This is a different type of social network than that based on 
discussion of important matters and does not obtain information about 
links between the alters.

Social networks are not cast in stone; they change as the situations of 
the people in them change. The second wave of NSHAP obtains the social 
network as described 5 years after the �rst time the social network was 
measured for respondents. The Wave 2 social network module asks spe-
ci�cally about losses and additions to the network and reasons for them 
(Cornwell et al., 2014). Social network characteristics have been linked, for 
example, to health and the management of chronic illness (York Cornwell 
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and Waite, 2012), to erectile dysfunction (Cornwell and Laumann, 2011), 
and to medication use (Goldman and Cornwell, 2015). Network loss over 
5 years has been found to be greater for older blacks and those of low 
socioeconomic status (Cornwell et al., 2014). 

The study of social networks is poised to bene�t from recent leaps in 
social connectivity and the technology that supports it and from the avail-
ability of data from these platforms. The ubiquity of smartphones also 
provides opportunities for passive collection of data on contacts and thus 
on networks. 

Social Participation

The social participation dimension of social well-being is generally 
de�ned as attending organized groups or gatherings. These gatherings might 
include religious services or meetings of clubs, exercise groups or bowling 
leagues, playing on a sports team, singing in a choir, being a member of a 
book club, or being active in a local political or community organization. 
All involve participating in an organized group with others. One could 
participate in social events by getting together with family, going out with 
friends, or attending a neighborhood potluck. And volunteering in a soup 
kitchen, as a docent in a museum, or at the information desk in a hospital 
all involve organized groups of people doing things together. Social partici-
pation creates weak links between people, may link participants to sources 
of support—or provide support to others. It offers opportunities to display 
and act on shared values and beliefs with others and to spend time with 
others in useful and/or pleasant activities. Social participation is linked to 
better sleep among older adults (Chen et al., 2016), to better cognitive func-
tion (Bowling et al., 2016; Kotwal et al., 2016), to lower or higher levels of 
depression, depending on the type of organization in which one participates 
(Croezen et al., 2015), to health behaviors (Lindström et al., 2001), and to 
preservation of general competence. Social participation is almost always 
measured by asking respondents whether they participate in various social 
activities and if so, how often they participate. This could change with the 
application of tracking technology such as GPS on smartphone, tracking of 
movements of individuals using cell phone records, use of social media to 
track searches, and use of data from cameras or tracking devices in public 
places. Future research in the demography of aging will almost certainly 
take advantage of these tracking opportunities. 

Social Isolation

The theories on social isolation described above point to the mech-
anisms linking both perceived social isolation, which psychologists call 
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loneliness, and objective social isolation to other domains of health. And 
these links appear to be strong. To summarize brie�y, the socially iso-
lated face higher risks than the well-connected of poor sleep, unhealthy 
behaviors such as alcohol use and smoking, obesity, early cognitive decline 
and Alzheimer’s disease, poor mental health including depression, poor 
self-rated health, and early mortality (Hawkley and Capitanio, 2015; York 
Cornwell and Waite, 2009a). Being lonely or objectively socially isolated 
is a source of stress, increases exposure to other stressors, and exacerbates 
their effects. The socially isolated are cut off from sources of instrumental, 
emotional, advisory, �nancial, or other support. They use up attention and 
executive function worrying about social threats and so have less of these 
resources for the rest of life. If they get sick, they are less likely than others 
to have people who will help them. This is a powerful case for the inclusion 
of assessments of loneliness and objective social isolation in any composite 
or global measure of social well-being. 

Measuring Loneliness

Since loneliness is a feeling—the perception that one’s social relation-
ships are lacking or inadequate—one can measure loneliness by asking 
people how they feel. Measures range from a single question, included as 
part of the CES-D scale: “I felt lonely,” asked about the last 2 weeks or the 
last month (Payne et al., 2014), with responses ranging from “never” to 
“often.” A short scale, included in the Health and Retirement Study and 
in NSHAP, asks respondents how often over the past 2 weeks they have 
experienced feelings such as “I lacked companionship,” “I felt left out,” or 
“I felt isolated from others” (Hughes et al., 2004). And the longest version 
of the scale, the UCLA Loneliness Scale, contains 20 items (Russell et al., 
1980). About one person in �ve is lonely at any given time, with about half 
of current feelings of loneliness due to situational factors such as a recent 
move, and about half being hereditary (Hawkley and Capitanio, 2015). 

Measuring Objective Social Isolation

Since being objectively isolated means having relatively few people 
around one, a fairly vague concept, there are many ways to measure it. 
York Cornwell and Waite (2009a) created a factor score from number of 
friends, characteristics of one’s social network, frequency of getting together 
with friends, family, neighbors, attending meetings of organized groups, 
and volunteering. Social isolation has also been measured as living alone, 
being unmarried/unpartnered, or having infrequent contact with others, 
small social networks, or perceptions of low social support (Berkman et 
al., 2000; House et al., 1988; Ertel et al., 2008). McPherson and colleagues 
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(2006) operationalized social isolation as not having a con�dant: someone 
to talk to about matters that are important to one. 

Sexuality

Sexuality is an important component of health and well-being through-
out the life course. A 2001 report of the U.S. Surgeon General pointed to 
sexuality as essential to well-being, with calls to attend to sexual health 
(Of�ce of the Surgeon General, 2001). But serious research consideration 
of sexual behavior and attitudes, especially among older adults, is relatively 
recent. Sexuality can be conceptualized as a component of well-being, as 
a social indicator, and as a predictor or consequence of other dimensions 
of health (Galinsky and Waite 2014; Liu et al., 2016; Lee et al., 2016; 
Waite et al., 2009; Galinsky et al., 2014). Because of the increasing rec-
ognition by researchers in the demography of aging of the importance of 
understanding sexuality, detailed measures of sexual behavior, attitudes, 
beliefs, functioning, and well-being have been included recently in impor-
tant national surveys of health, including the English Longitudinal Study 
of Ageing (ELSA) and NSHAP, and new measures are appearing in other 
health surveys, including the National Health and Nutrition Examination 
Survey. The inclusion of both partners in some longitudinal surveys of older 
adults, together with questions on sexuality asked of each individually, have 
allowed researchers to study the contribution of each partner to the sexu-
ality of the dyad (Waite et al., 2017; Galinsky and Waite, 2014; Kim and 
Waite, 2014). However, the development of theories of sexuality at older 
ages has lagged behind descriptions of this dimension of social well-being. 
We point to this as a fruitful potential future direction in the demography of 
aging. Sexuality has been linked to self-rated health, especially of the male 
partner (Lindau et al., 2007), to marital quality in the face of health decline 
(Galinsky and Waite, 2014), and to perceived subjective well-being (Lee et 
al., 2016). Sexual problems have been shown to be more likely among those 
with poor mental health (Laumann et al., 2008). 

The study of sexuality at older ages encompasses multiple dimensions. In 
the section below we concentrate on measures of sexuality primarily because 
much more work has been done on measurement than on conceptualization. 
This is an area ripe for attention. These measures include sexual desire or 
interest, sexual activity or behavior, sexual functioning, and sexual health 
(Lee et al., 2016). Sexual desire consists of both proceptive and receptive 
behaviors and feelings; proceptive sexuality leads a person to seek out a 
sexual partner, whereas receptive sexuality increases willingness to have sex 
when asked (Galinsky et al., 2014). Sexual interest has been measured by 
asking a person any or all of the following questions: how often he or she 
thinks about sex, whether in the recent past he/she has lacked interest in sex 
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(Schafer et al., 2017), how often he or she masturbates, the importance of 
sex, sexual activity, and failing to have sex because of lack of interest (Iveniuk 
and Waite, forthcoming). 

Sexual attitudes predict partnered sex and sexual interest; those who 
think about sex more often and those who rate sex as important or very 
important in their lives have sex more often (Waite et al., 2017). Respon-
dents in the �rst wave of NSHAP were asked about their attitudes toward 
sex and sexuality in general and their attitudes about sex in their current 
or most recent partnership. They were asked about the importance of sex 
in their own lives and for maintaining a relationship. They were also asked 
a series of questions about the circumstances under which they would 
consider sex between a married person and someone other than their mar-
riage partner. In addition, they were asked about their values toward sex, 
through the extent of their agreement or disagreement with the following 
statements: “I would not have sex with someone unless I was in love with 
them,” “My religious beliefs have shaped and guided my sexual behavior,” 
and “Satisfactory sexual relations are essential to the maintenance of a 
relationship.” The ability to have sex decreases as a person grows older 
(Waite et al., 2009). 

Respondents in surveys of older adults have been asked if in the recent 
past they have found someone they don’t know attractive; for those with 
partners, the amount of effort they put into making themselves attractive 
to their spouse or partner (spoiler alert: men say “not much” and women 
say “quite a bit”); or, for those unmarried or unpartnered, how much 
effort they put into making themselves attractive to someone they �nd 
attractive (men say “quite a bit” and women say “not much”) (Galinsky 
et al., 2014). These questions were included in Wave 2 of NSHAP. A new 
set of questions asked people to evaluate the quality of their sex life and 
their social behavior with their partner. These include questions about how 
often they agree to have sex when their partner asks them; how often they 
have had sex in the past year, compared to how often they would have 
preferred to have sex; the extent to which they feel that their sex life is 
lacking in quality; and how physically pleasurable and, separately, how 
emotionally satisfying do they �nd their (sexual) relationship with their 
spouse/partner to be? 

Sexual activity includes sex with a partner and masturbation. Especially 
at older ages it is important to de�ne sexual activity with a partner quite 
broadly, as the activities that couples engage in shift away from vaginal 
intercourse toward touching, cuddling, and kissing (Waite et al., 2009), and 
sexual inactivity among those with a partner increases with age (Lindau et 
al., 2007). Assessment of sexual activity might include the speci�c activities 
that the person engaged in the last time he or she had sex, such as sexual 
touching or oral sex (Waite et al., 2009).
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Sexual functioning is generally assessed through a series of questions 
about whether the person experienced each of a set of symptoms for 
3 months or more over the past year. These include pain during sex, lack of 
interest, lack of pleasure, anxiety about performance, early climax, failure 
to climax, erectile dysfunction (men), and failure to lubricate (women). 
Some studies ask the extent to which the problems bothered the person 
(Waite et al., 2009; Laumann et al., 2008; Lee et al., 2016).

Sexual health at older ages is de�ned by Lee et al. (2016) based on 
data from ELSA as continued sexual desire, activity, and functioning and 
is linked to positive subjective well-being with different patterns of these 
measures for men and women. Older men who have problems with sexual 
functioning were more likely to have low subjective well-being, whereas 
for women sexual desire and the frequency of partnered sexual activities 
predicted positive subjective well-being.

Social Support

The theoretical perspectives outlined above all include mention 
of social support as a mechanism or pathway through which social capi-
tal, social relationships, or social isolation affect health (Berkman et al., 
2000). Social support is, quite broadly, any resource that �ows between 
people. These resources can be exchanged within social dyads, such as 
between spouses or partners, and within social networks or larger social 
groups such as communities or neighborhoods. Anything that people can 
exchange can act as a social support resource, but we think most often of 
instrumental support (such as help with a home repair or picking some-
thing up at the store), emotional support, advice or information, �nancial 
support, provision of care (such as when one is sick), moral support in 
a crisis, and social connections to others (such as when a friend calls her 
sister, the doctor, to ask if she can be seen today for that odd symptom, 
as a favor to her). The research evidence to date suggests strongly that 
it is the perception that one has good social support that reduces stress, 
rather than the actual receipt of support (Thoits, 2011). This makes sense 
if we think of stress as the perception that one has inadequate resources 
for the challenges one faces. Knowing one has support is a resource, like 
money in the bank. It acts as a resource, even if one doesn’t need to spend 
it now. Berkman et al. (2000) pointed to health behaviors, such as smok-
ing and exercise; psychological pathways, such as depression and self-
ef�cacy; and physiological pathways, such as allostatic load and immune 
function, as examples of pathways through which social support affects 
health and mortality. 
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Social Strain

We know quite a bit about the presence or absence of social ties but 
less about their quality. More research has been done, for example, on the 
impact of being married than on the quality of the marital relationship. 
This is especially true of the social “bad” or negatives in social well-being, 
but recent research points to their existence and effects. Strains in social 
dyads are a source of chronic stress and appear more often in relationships 
that are obligatory, as in the parent-child or sibling relationships. As people 
have more ability to shed or avoid relationships with a negative component, 
such as con�ict, criticism, or demands, they do so; as a result, their nega-
tive relationships become rarer. Divorce or relationship dissolution can rid 
people of a poor-quality marriage or romantic partnership (Kalmijn and 
Monden, 2006), one can avoid a sibling or in-law with whom one doesn’t 
get along, and friends are generally retained only if they provide greater 
bene�ts than costs (Offer and Fischer, 2017). Recent research suggests that 
mild strain, such as nagging or criticizing, may be a bene�t in some close 
relationships. Warner and Adams (2016) found that for disabled married 
men, increases in negative marital quality, as indexed by criticism, making 
too many demands, and getting on one’s nerves, reduced loneliness. These 
relatively mild negatives in the marriage seem to encourage men to persist 
in social activities that they might give up without the wife’s pushing. In a 
study that asks directly about dif�cult people in social networks, Offer and 
Fischer (2017) found that these people tend to be in close and obligatory 
social roles with the alter, particularly women relatives and aging parents. 
One could measure good social health by the lack of negative relationships 
or poor social health by their presence.

Caregiver Burden

As people age, they face increasing risks of chronic disease, disability 
(see the chapter by V. Freedman in this volume), cognitive decline, and 
death. They also often face these challenges in their spouse or partner. 
Differences by race in the risk of these outcomes and in the age at which 
they occur have been documented (Umberson, 2017; also see the chapter 
by Hummer and Gutin in this volume). Poor health, disability, cognitive 
decline, and other changes with age increase the chances that an older adult 
will require help with activities of daily living or that his or her spouse 
or partner will. Having a life partner is generally the �rst line of defense 
against declines in functioning for older adults, with adult children, espe-
cially daughters, next in line as caregivers (Oldenkamp et al., 2016). Some 
caregivers experience stress, strain, and physical and emotional exhaustion 
as a result of the demands of care-giving for an older adult. This is espe-
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cially the case when the caregiver is also old, perhaps with chronic disease 
or mobility limitations (Oldenkamp et al., 2016). Caregiving may lead to 
depression, physical stress, and mortality, although results are inconsistent 
(Fredman et al., 2015). The costs of care-giving for the caregiver may differ 
by the caregiver’s gender, race, ethnicity, and relationship to the care recipi-
ent (Jessup et al., 2015), and so these costs are spread unequally across the 
population (Umberson, 2017). Changes in family relationships across 
cohorts now entering older ages may result in changes in risks of needing 
to provide care for others, widening gaps in the burden of care-giving. 

Elder Mistreatment or Abuse

As people advance in age, they may become vulnerable to abuse, mis-
treatment, or neglect in a way that they were not earlier in life. Poor 
physical functioning, cognitive decline, social isolation, and the need for 
assistance that can follow frailty or functional limitations make older adults 
more dependent, and can strain close relationships, increasing the risk 
of physical and �nancial abuse and neglect (Dong et al., 2011a, 2011b). 
Financial abuse becomes more likely because cognitive declines may result 
in older adults having dif�culty recognizing deception in others (Wong and 
Waite, 2017). Mistreatment puts older adults at risk of poor emotional 
health (Luo and Waite, 2011), injuries, and mortality (Dong et al., 2011b). 
This makes a report of abuse by an older adult a candidate for measuring 
poor social health.

Social Environment

In the same way that the physical environment affects health, through 
pollution or safe and pretty places to walk, the social environment can 
re�ect and affect health. As one example, recent research (Cagney et al., 
2014) found that older adults who lived in neighborhoods in which the 
rate of foreclosure was high during the Great Recession were more likely 
to experience incident depression than those in more stable neighborhoods, 
regardless of their own �nancial situation. A relatively new literature has 
focused on the conditions of the household itself, including the presence of 
dirt, clutter, smell, poor repair, and noise, which together suggest household 
disorder (York Cornwell, 2013). This research shows links in both direc-
tions between household disorder and health. For example, low-income 
and African American older adults live in more disordered conditions, as 
do those with poorer physical and mental health. Risk of living in a messy, 
dirty, noisy household in poor repair is lower for older adults who have a 
coresident partner, more nonresidential network ties, and more sources of 
instrumental support (York Cornwell, 2013). At the same time that house-
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hold disorder re�ects a lack of social support, over time it leads to more 
kin-centered networks and more strain within family relationships (York 
Cornwell, 2016).

Neighborhoods act as part of the local social context in which house-
holds and individuals are nested. A healthy neighborhood can be distin-
guished from one that is less salubrious, with measures of neighborhood 
characteristics obtained through the perceptions of respondents, obser-
vations by �eld interviewers, and linking to administrative and govern-
ment data (York Cornwell and Cagney, 2014). Using measures included in 
Wave 2 of NSHAP, researchers have constructed scales of neighborhood 
problems, neighborhood social cohesion, neighborhood social ties, and 
perceived neighborhood danger and assessed their reliability and validity 
(York Cornwell and Cagney, 2014). This research shows that older women 
report greater neighborhood cohesion and more neighborhood ties than 
older men, but women also perceive more neighborhood danger. Black 
and Hispanic older adults reside in neighborhoods with more problems, 
lower cohesion, fewer social ties, and greater perceived danger. Neighbor-
hood characteristics also vary across residential densities. Neighborhood 
problems and perceived danger increase with block-level density, but neigh-
borhood social cohesion and social ties were lowest among residents of 
moderate-density blocks. Neighborhood characteristics have been linked to 
health conditions including asthma (Cagney and Browning, 2004), health 
behaviors such as walking (Mendes de Leon et al., 2009), emotional well-
being (Cagney et al., 2014), and mortality (Browning et al., 2006).

It has become well established by recent literature that health and mor-
tality vary dramatically across cities and regions and that the link between 
social and economic characteristics of individuals and households varies as 
well. Chetty et al. (2016) found, as others have, that life expectancy differs 
substantially across local areas, with especially dramatic variations for the 
poorest individuals. These differences were associated with health behaviors 
such as smoking and with characteristics of local areas such as expendi-
tures. Although it is clear that where one lives has enormous consequences 
for health and is a candidate for inclusion in a global measure of social 
health, the most important characteristics of areas and the mechanisms 
through which they operate are not well understood. 

DIFFERENTIALS IN SOCIAL WELL-BEING: GENDER, RACE,  
ETHNICITY, AND SOCIOECONOMIC STATUS

Describing and understanding differences in various dimensions of 
social well-being across groups is a key future direction in the demography 
of aging. How do social networks differ by race and ethnicity, for example? 
How do various measures of social well-being for men and women diverge 
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with age? We know that at older ages men are much more likely to be mar-
ried and thus much more likely to be sexually active than are women the 
same age (Lindau et al., 2007). Recent work by Umberson (2017) points 
to shockingly higher rates of death of close family members for blacks than 
for whites in the United States. Umberson points to the impact on social 
networks, social support, and successful social relationships that may fol-
low from these losses, but little research addresses this and related issues. 
Gaps in social well-being may be widening. Raley et al. (2015) pointed to 
a growing racial and ethnic divide in U.S. marriage patterns, for example. 
And there is no reason to expect that these gaps are similar by gender, race, 
ethnicity, and socioeconomic status. This is an important area for future 
research in the demography of aging and key to understanding health 
disparities.

It is more important still to describe and understand differences in 
the links between various dimensions of social well-being and other com-
ponents of health, for example by race and gender. Liu and Waite (2014) 
found that marital quality affected cardiovascular risk for older women but 
not for older men. And recent work by Uchino et al. (2016) found no link 
between social support and levels of C-reactive protein (CRP), a measure 
of systemic in�ammation. However, social support moderated the effect of 
CRP in that Blacks (but not Whites), with higher levels of social support 
showed lower levels of CRP. And we know virtually nothing about varia-
tions in social well-being by socioeconomic status, or about differences in 
the effects of social well-being on health by education or income. Since it 
could well be the case that race, gender, ethnicity, and socioeconomic status 
interact in their effects on the link between social well-being and health, this 
intersectionality deserves attention in future research in the demography 
of aging. 

HOW DO WE MEASURE SOCIAL WELL-BEING?

Social well-being is an essential component of health, according to 
WHO, so evaluating it is important. People can be healthy on some dimen-
sions of social health if they perceive them to be good. We could put loneli-
ness in this category; if one feels left out, excluded, or alone, then one is 
lonely. Relationship quality is similar in this respect; one’s marriage is good 
if one feels that it is. For these dimensions of social well-being, we can just 
ask each person for her or his evaluation. For other dimensions of social 
well-being, researchers ask people to describe their social lives and then 
create measures from those descriptions. Social participation is evaluated 
by asking people how often they attend religious services; go to meetings 
of community groups; participate in organized groups like bowling leagues; 
and get together with family, friends, or neighbors. Various measures of 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

SOCIAL WELL-BEING AND HEALTH IN THE OLDER POPULATION	 121

social participation can be created from the answers to these questions, 
depending on the research question being asked. Social isolation is mea-
sured, generally, by asking people if they are married or have a romantic 
partner, who lives in their household, how often they participate in activi-
ties with other people, how often they are in contact with family members, 
and what their social networks are like. If they see lots of people often, 
they are socially connected. If they see few people infrequently, live alone, 
and so on, they are socially isolated. Social networks can be measured by 
asking people about those to whom they are connected. But they could also 
be measured by counting contacts of some type—for example, social media 
contacts, cell phone call records, or overlaps in activity space (Browning et 
al., 2017; Cagney and York Cornwell, 2017). 

New technology has introduced “objective” measurement of some 
social activities, such as sleep and exercise. Fitness trackers �tted to research 
subjects can measure various components of sleep, including latency, the 
time it takes to fall asleep, sleep ef�ciency measured as the amount of time 
in bed spent in sleep, sleep duration, and sleep disturbances (Lauderdale 
et al., 2014). These same activity-tracking devices can measure day-time 
activity, from sedentary to vigorous (Huisingh-Scheetz et al., 2014). Activ-
ity trackers in homes can map location of and contact between residents.

Social well-being has long been assessed through vital records, admin-
istrative data, and business activity. These sources include Social Security 
earnings and disability income, employment records, mortality records, 
Medicare claims data, licenses, and legal proceedings such as those for 
marriage, adoption, and divorce. Mapping programs allow measurement 
of features of local areas such as parks and night clubs (Browning et al., 
2006). The ability to measure dimensions of social health vastly exceeds 
existing theoretical perspectives from which to understand their actions 
and importance. 

HOW IS SOCIAL WELL-BEING  
CONNECTED TO OTHER DIMENSIONS OF HEALTH?

Berkman et al. (2000, p. 843) developed a comprehensive concep-
tual model of the mechanisms through which social integration affects 
health in “. . . cascading causal process beginning with the macro-social 
to psychobiological processes that are dynamically linked together . . . .” 
Throughout, the authors used “social integration” and “social networks” 
interchangeably, although I would argue that they are quite distinct dimen-
sions of social well-being. 

In this model, the macro-structural forces that affect social integration 
through social networks include culture, socioeconomic factors, politics, 
and social change, each with subcomponents. These forces condition the 
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extent, shape, and nature of social networks, which comprise the mezzo 
level. Berkman et al. focused on social network structure, such as size, den-
sity, and range and on characteristics of network ties, such as frequency of 
contact and intimacy. Here the authors sneak in a measure that many would 
consider social participation and not a characteristic of a social network. In 
fact, this measure is described as “frequency of organization participation 
(attendance)” (Berkman et al., 2000, Fig. 1, p. 847). Simply expanding the 
mezzo level to encompass “social capital” makes the model more general 
and more in line with current thinking. 

Berkman and colleagues called the next level of their model “psycho-
social mechanisms at the micro level.” These mechanisms include social 
support, social in�uence, social engagement, person-to-person contact, and 
access to resources and material goods, all of which affect health through 
health behaviors and through psychological and physiological pathways. 

To summarize this elegant model brie�y, and to extend and expand 
it, social well-being affects and is affected by other dimensions of health 
through access to resources, such as time, advice, care-giving, housing, 
expertise, and money (York Cornwell and Waite, 2012); through emotional 
support (Warner and Kelley-Moore, 2012; Warner and Adams, 2016); 
through stress reduction and management (Thoits, 2011); through shared 
social environments such as shared social networks (Cornwell, 2012), 
households (Schafer et al., 2017), and neighborhoods; through physiologi-
cal processes (Sbarra, 2009) that lead to chronic disease (Liu and Waite, 
2014; Liu et al., 2016; Das, 2013); through physiological processes that 
lead to social outcomes (Das, 2017); through gender display, power, and 
status (Cornwell and Laumann, 2011; Liu et al., 2016); through mistreat-
ment and discrimination (Wong and Waite, 2017; Das, 2013); and through 
gene expression (Cole et al., 2015). 

FUTURE DIRECTIONS IN SOCIAL WELL-BEING AT OLDER AGES

The most exciting opportunities to understand social well-being over 
the next decade or so build on new sources of data, new research questions, 
new analytic techniques, and new theoretical and conceptual models. Here 
are some examples.

Genes and the Social

Recent research has shown the extraordinary complexity of links 
between the social world and our genes. One example comes from the 
body of work by Steven Cole, John Cacioppo, and their colleagues on the 
relationship between genes, gene expression, and loneliness (Cole et al., 
2015). The mechanisms linking them are being unraveled with the help of 
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new technology; the availability to the research community of banks of gen-
otyped data; genotyping of respondents in large, longitudinal surveys like 
the Health and Retirement Study; new theoretical perspectives (Cacioppo 
et al., 2014); and interdisciplinary research teams. 

Environments and the Social

Theoretical perspectives on activity space (Browning et al., 2017), 
combined with GPS and other mapping and tracking technologies, provide 
opportunities to understand the environments in which people spend their 
time and their interactions with others in the various spaces in which they 
conduct their lives (Cagney and York Cornwell, 2010). Linking of data 
from environmental sensors, for example, allows researchers to characterize 
particulate matter in the local environment and its association with various 
dimensions of health (Adams et al., 2016). 

Physiological variation both affects and responds to social factors. 
For example, Das (2017) used data on salivary testosterone obtained from 
respondents in NSHAP to test hypotheses about social modulation of hor-
mones and hormonal regulation of women’s sociality and �nds evidence 
for both. Social support and social strain predict in�ammation later, with 
social support modestly protecting against in�ammation and social strain 
substantially increasing the risks (Yang et al., 2014).

Direct observation gets personal. The popularity and ubiquity of �tness 
and health tracking devices has begun to change the way data on health and 
functioning are collected in survey research and will ultimately change clini-
cal practice, too. These devices can now measure heart rate, blood pressure, 
sleep, exercise, and activity (now mostly in steps taken) over the day. They 
can identify location of the wearer. Nearness to other device wearers could 
track social contacts.

Creation of Global Measures of Social Well-being 

Following on the example of measures of labor force participation, it 
should be possible to create measures of social well-being. These could be 
included, for example, in the Current Population Survey done by the U.S. 
Census Bureau or in the American Community Survey. Doing so would 
enable characterization of the social well-being of the population by sub-
groups and the use of these measures as social indicators. One approach 
is illustrated by an effort by the OECD, which has produced a conceptual 
framework for well-being indicators and is compiling these across coun-
tries (OECD, 2011). This global indicator of well-being includes “social 
contact with others” and “social network support” to compare measures 
of social connections across countries. Each indicator of well-being is char-
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acterized for each country as falling either in the top two deciles of OECD 
countries, in the bottom two deciles, or in the six intermediate deciles. 
These two social measures are based on the Gallup World Survey, which 
asks respondents about their frequency of getting together with others and 
whether a respondent agrees that during times of need he or she can count 
on someone to help. 

Various dimensions of social well-being have strong links, generally 
reciprocal, with physical, physiological, functional, psychological, and cog-
nitive dimensions of health. Understanding these connections and how they 
operate constitutes future directions in the demography of aging.
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Place, Aging, and Health

Kathleen A. Cagney1  
and 

Erin York Cornwell 2 

INTRODUCTION

Aging in place suggests the goal of many older adults to age within 
the long-term residence or community where they have spent much of 
their adult lives. However, this concept also recognizes that aging is a 
process that occurs within a particular place. Whether older adults reside 
in their long-term communities or move to other locations, the character-
istics of the places within which they experience the aging process—and 
the psychosocial and quality-of-life bene�ts potentially conferred by these 
places—likely have profound consequences for their abilities to adapt to 
changes such as bereavement, retirement, and deteriorating health, as well 
as their capacity to recover from illness (Latham et al., 2015) and maintain 
independent community residence. 

What is place, and why does it matter for the lives of older adults? 
Place suggests a physical space with environmental conditions that may 
directly impact older adults’ health. Place also encompasses a built environ-
ment that may promote or impede mobility and an organizational, insti-
tutional, municipal, or policy setting that determines access to resources 
such as health care, fresh foods, and social services. Importantly, these 
characteristics of places may also facilitate or impede social interaction 
and engagement (Hand and Howrey, 2017; Jacobs, 1961; Sampson, 2012). 
One may readily acknowledge that place likely structures the lives of older 
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adults but an evidence-based understanding of its impact across age, time 
period, and context is relatively nascent. 

In this chapter, we focus on the places that older adults inhabit and 
the implications of these places for their health. We ask what place means, 
and we conceive of place as both physical and social. We note that place 
and its in�uences may exist in multiple facets, at multiple levels (Andrews 
et al., 2013), so we focus on both formal and informal conceptions of 
place. This leads to an exploration of theory and how theory related to 
place may inform scienti�c investigations and interpretation of �ndings. We 
acknowledge that place can shape opportunity, so we examine how place 
might lead to such factors as structural inequality and restricted migration. 
Throughout the chapter, we draw on the extant literature addressing place 
and bring to bear relevant �ndings of this body of scholarship to aging and 
place. We close with new directions in research on place and discuss how 
potential insights from this work could lead to fundamental reconsidera-
tions of place. This, in turn, may inform how best to exploit the aspects of 
place that are health enhancing, particularly for older adults. 

THE STUDY OF AGING IN CONTEXT

The literature that speaks broadly to place, aging, and health employs 
various conceptions of place, including nested and overlapping spaces 
(e.g., states, cities, neighborhoods, locations of daily activities), with conse-
quences for health operating at different scales. While some research takes 
the de�nition of place as a relatively straightforward concept, other work 
theorizes about place and its meaning. In this section, we outline three 
broad theoretical perspectives that inform much of the research examin-
ing place and health in later life: (1) environmental gerontology, (2) geo-
graphical gerontology, and (3) social scienti�c research on “neighborhood 
effects.”

First, although context has been central to gerontological research since 
at least the late 1940s (Smith, 2014), the work of Lawton and colleagues 
was particularly in�uential in fostering a subdiscipline that acknowledged 
the in�uence of place. Lawton and Nahemow’s (1973) Ecological Model 
of Aging provided a foundation for environmental gerontology by explic-
itly introducing environmental considerations into research on health and 
aging, rather than relying solely on a biological framework. Their Ecologi-
cal Model of Aging “focused on the description, explanation, and modi-
�cation or optimization of the relation between elderly persons and their 
sociospatial surroundings” (Wahl and Weisman, 2003, p. 616), elaborating 
the concept of person–environment �t. This work describes a dynamic rela-
tionship between older adults and their living environments: as older adults 
experience changes in functional capacities, they either adapt themselves 
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or adapt their surroundings to achieve a balance between their abilities 
and the demands of their environment. Informed by this perspective, home 
modi�cations, nursing services, building design, and new technologies aim 
to reduce environmental press and thereby promote older adults’ abilities 
to age in the community (Vasunilashorn et al., 2012). 

Psychologists with a focus on aging have been particularly active in 
developing scholarship in environmental gerontology (e.g., Birren, 1999), 
drawing out responses to, and perceptions of, physical and social environ-
ments including the household. Canter and Craik (1981), in this tradi-
tion, later proposed the term “sociophysical environment” to capture the 
interrelationship between the physical and the social. Moore’s more recent 
work (2014) proposes an Ecological Framework of Place that incorporates 
people, place, and activity related to that place, emphasizing the dynamic 
nature of each. See Wahl and Weisman’s (2003) excellent review of environ-
mental gerontology for a fuller treatment of its origins and contributions. 

Second, and roughly over the same period, geography became more 
central to gerontological concerns (e.g., Golant, 1972; Rowles, 1981). The 
sub�eld of geographical gerontology, which has its roots in social geography, 
emphasizes the interconnectedness and interdependence of spaces and ser-
vices and underscores the uniquely spatial concerns of older adults (Andrews 
et al., 2007, 2013). Theories, concepts, and methods of geography are 
brought to bear on questions related to aging and the life course. One key 
distinguishing feature is the focus on scale, whether it be within the space 
of a household, neighborhood, or nation; attention to scale both orients the 
work and informs the research questions. Some consensus exists, as Cutchin 
(2009) explicated, that geographical gerontology has not been as impactful 
as it might. A new text by Skinner and colleagues (2017) aims, in part, to 
address concerns that geographical gerontology is undertheorized by laying 
out the theory, analyses, and themes related to geography and its implica-
tions for aging. They emphasize the distinguishing features of “place, space, 
scale, landscape and territory” with the goal of differentiating this work 
from other research largely aimed at contextual considerations. That is, 
the conceptual and empirical focus rests with what is distinctly geographi-
cal in nature, rather than environmental (e.g., therapeutic landscapes see 
Winterton, 2017). 

Third, a large body of social, scienti�c, and epidemiological research 
has been devoted to examining how social context affects health. Early 
ecological perspectives, associated with the Chicago School, argued that the 
density and unpredictability of urban environments leads to stress (Simmel, 
1903) and erodes the close, personal ties with family members and friends 
that were presumed to be common in rural areas (Wirth, 1938). These eco-
logical perspectives laid the groundwork for a signi�cant “spatial turn” in 
later 21st century social scienti�c research, with the predominant perspec-
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tive in this area focused on the assessment of “neighborhood effects.” This 
work considers characteristics of the local built environment, as well as 
social factors such as neighborhood composition (e.g., age structure, racial/
ethnic heterogeneity), collective properties such as the concentration of pov-
erty or af�uence, and contextual factors such as the neighborhood service 
environment (Subramanian et al., 2006) as well as social cohesion, informal 
control, and the combined notion of collective ef�cacy (Sampson, 2012; 
Sampson and Groves, 1989; Sampson et al., 1997). Sociological research 
has been particularly concerned with the implications of the neighborhood 
social context for the health and well-being of older adults who reside there. 
We describe this work in more detail below. 

Research has identi�ed neighborhood effects on individual outcomes 
across the life course, but some researchers argue that neighborhood con-
ditions may be particularly salient for health and well-being in later life 
(Robert and Li, 2001). Consistent with the idea of person-environment 
�t (Lawton and Nahemow, 1973), work in environmental gerontology 
and sociology emphasizes how life changes such as bereavement, retire-
ment, and the advent of health problems may make older adults especially 
dependent upon a neighborhood’s physical and social context (Cagney 
and York Cornwell, 2010; Schieman, 2005). Older adults may also be 
more vulnerable than younger and middle-aged adults to local physical 
and environmental conditions (Cannuscio et al., 2003), and they may rely 
more heavily on opportunities for social integration and support through 
local institutions such as community-based senior centers and churches or 
informal interactions with neighbors (e.g., Shaw, 2005; Wethington and 
Kavey, 2000). 

These three broad theoretical approaches—environmental gerontology, 
geographical gerontology, and neighborhood effects—provide a sense of the 
more general conceptualizations of the role of place in later life. We now 
turn to examining various spatial units in which contextual processes may 
have implications for older adults’ health and well-being. We call attention 
to research that examines these conventional designations in a novel man-
ner and that incorporates governance and political implications. 

SPATIAL UNITS AND INDIVIDUAL HEALTH AND WELL-BEING

Urban, Suburban, and Rural Areas

The three designations of urban, suburban, and rural are a central 
organizing principle by which researchers have examined place and aging 
(Shiode et al., 2014; Singh and Siahpush, 2014). Nonmetropolitan or rural 
areas are de�ned by exclusion; the Census Bureau de�nes urbanized areas 
as those with 50,000 or more people and urban clusters as those with at 
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FIGURE 5-1  Percentage of population ages 65 and older, by type of place.
NOTES: Population composition: Metropolitan (50,000 or more), Micropolitan 
(at least 10,000 but fewer than 50,000), Small Town (at least 2,500 but fewer than 
10,000), Rural (all other).
SOURCE: U.S. Census Bureau. 

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

2000 2010 2016

Metropolitan Micropolitan Small Town Rural

least 2,500 and less than 50,000 people. Operational de�nitions employed 
at the community level are of course more �uid, as, for instance, traditional 
rural contexts give way to aspects of suburban development and some older 
suburbs feel more like a neighborhood of the central city (e.g., Oak Park 
in Chicago). 

Of particular interest is the difference in the age distribution across 
these areas. The median age for adults in rural areas is 51, as compared 
to 45 in urban areas (U.S. Census Bureau, 2017). The data in Figure 5-1 
indicate that the percentage of the population over age 65 varies across 
metropolitan, micropolitan, small town, and rural spaces. While all four 
types of place experienced some growth, the greater share of older adults, 
and the greatest growth, is in rural areas. Data compiled by the Urban Insti-
tute (Pendall et al., 2016) indicate that 15 percent of the rural population 
was older than 65 between 2000 and 2011, as compared to 13 percent in 
metropolitan regions. The gap is predicted to widen; estimates suggest that 
by 2040, 25 percent of rural households will be 65 or older, as compared to 
20 percent of urban households. These changes are accompanied by stark 
differences in population growth as a whole. Between 2020 and 2030, rural 
population growth is predicted to hover around 1 percent; urban popula-
tion growth is expected to be approximately 8 percent. 
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We note that within the broader category of urban spaces, suburban 
areas are aging more rapidly than comparatively more-urban spaces. Golant 
wrote, over 40 years ago, that the older population would be increasingly 
suburban, surmising that the move to the suburbs to begin a family would 
not result in a return (Golant, 1975). Now, approximately 8 in 10 of the 
age 65-plus population live in U.S. metropolitan areas, and nearly two-
thirds of these metro dwellers live in the suburbs rather than its central 
cities (McCarthy and Kim, 2005). Nearly one-half (46%) of our current 
older suburban population is aged 75 or older, and a further increase in 
this proportion is expected (Golant, 2009). The structure of most suburban 
areas—car dependent, clustered commercial spaces, single-family two-story 
homes—makes aging in that physical environment especially challenging. 
Furthermore, architects have long argued that the single-family garage 
has eroded social capital because residents do not have a sight line on one 
another when entering or exiting a car and thus lack the opportunity to 
interact informally (e.g., Besel and Andreescu, 2013).

Central to the association of place and age is the ability of commu-
nities, particularly rural and suburban ones, to accommodate an aging 
population both physically and socially. Ecological research suggests that 
characteristics of urban, suburban, and rural places shape individuals’ abili-
ties to build social networks and access support. Consistent with the theory 
that densely populated urban areas erode close, personal ties (Wirth, 1938), 
some studies have found that urban residents have more segmented and 
smaller networks compared to rural residents (e.g., Hofferth and Iceland, 
1998; Curtis White and Guest, 2003). But a recent study �nds no difference 
in network size or the closeness of network ties across older adults living in 
metropolitan and nonmetropolitan areas (York Cornwell and Behler, 2015). 
Data are limited on the extent to which levels of social capital are lower 
in suburbs compared to cities, but if so, suburban older adults may lack 
proximal social support when faced with challenges related to navigating 
their areas and meeting routine needs. 

Patterns of urban-rural migration may also contribute to the availability 
of social and instrumental support for older adults. In China, caregivers in 
rural areas are often brought in from the Philippines; children have left for 
job opportunities in urban centers and are not available for the forms of 
hands-on care needed (Fishman, 2010). A similar dynamic is at play in rural 
communities of the United States, where out-migration has meant that the 
pool of informal familial-based caregivers is smaller (Buckwalter and Davis, 
2011). Formal long-term care, whether institutional or through home health, 
may also be more limited in rural areas (Glasgow and Brown, 2012). In the 
general case, access to health care and formal long-term care varies consider-
ably by context. Residence in a rural location may mean fewer services and 
longer travel times to obtain needed care (Caldwell et al., 2016). 
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Nations, States, and Municipalities

Nation and state boundaries can be important not only for service 
provision but also for political identity and the political economy of place. 
In the United States, numerous safety net provisions vary by state, making 
some states more suitable for or attractive to individuals who are in need 
of support or assistance. States like Utah, Iowa, and South Carolina are 
often listed as optimal places to grow old, based on estimated cost of liv-
ing, quality of life, and other factors such as the cost of home health care. 
Age-related policies and practices also may re�ect state-based priorities. 
Jirik and Sanders (2014), for instance, found substantial variation across 
states in elder abuse statutes, and the AARP found considerable state-based 
differences in long-term services and supports, creating an annual scorecard 
for such measures (Reinhard et al., 2012). 

Figure 5-2 indicates that counties and states differ substantially in 
median age and that this difference has grown dramatically since 2000. 
We also observe important regional differences in age structure, such that 
areas of the east coast and north (and some selected areas of the south) have 
substantially older age structures. Administrative and political boundaries 
shape governance and resource allocation and may re�ect norms related to 
care of vulnerable populations, including the aged. They also may re�ect 
norms and expectations about older adults in general. To examine the 
long-held belief that Eastern cultures, as compared to Western, hold the 
aged in higher esteem, North and Fiske (2015) conducted a meta-analysis 
(37 papers representing 23 countries) of cross-cultural attitudes toward 
the aged. They found the highest levels of senior derogation in East Asia 
and non-Anglophone Europe, and contrary to expectations, they found 
that cultural individualism, rather than collectivist traditions, predicted 
positivity toward the aged. 

Attitudes toward the aged may also be informed by the psychological 
well-being that older adults report, and this may indeed be in�uenced by 
the structure of supports around them. Hogan et al. (2016) examined hap-
piness as an outcome across key metropolitan areas. They found that the 
happiness of older residents is associated more with the provision of quality 
governmental services; these same variables also have an effect on health 
and social connections, which are then linked to happiness. Steptoe et al. 
(2015), in an analysis of subjective well-being, found that the U-shaped life 
evaluation documented in high-income English-speaking countries—that 
life evaluation dips in middle age and rises again in old age—did not hold 
in eastern Europe and the former Soviet Union, sub-Saharan Africa, and the 
Caribbean and Latin America (where life evaluation decreases with age). 
They further found that, outside high-income English-speaking countries, 
worry, lack of happiness, and physical pain increase with age; anger and 
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FIGURE 5-2  Median age across counties, 2010 and 2016.
SOURCE: U.S. Census Bureau.
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stress decrease. Other indicators of emotional well-being also may differ 
by location and its characteristics. The vast literature on loneliness at older 
ages (Hawkley et al., 2010) suggests that living alone and social isolation 
are risk factors (Shaw et al., 2017); these, in turn, may vary by municipal 
area (e.g., 58% of persons in Stockholm live alone). 

Compositional characteristics at the state level may also be consequen-
tial for older adult well-being. Novel research in this area illustrates that 
state-level analyses can be informative. For instance, Montez et al. (2017a) 
found that disparities in disability by education vary across states, primar-
ily driven by differences in prevalence among those with fewer years of 
education. In related work, Montez et al. (2017b) found that disability was 
lower in states with better economic output, greater income equality, longer 
histories of tax credits for low-income workers, and higher cigarette taxes 
(for middle-age women). They argued that a state’s socioeconomic and 
policy contexts appear particularly important for older adults. 

Residential Neighborhoods

While the work on neighborhood context and health is too vast to 
summarize effectively in this chapter, we note that neighborhood in�u-
ences on health have been documented for physical and mental health, 
with neighborhood conditions linked to outcomes such as asthma (Cagney 
and Browning, 2004), obesity (King et al., 2011), coronary heart disease 
(Diez-Roux et al., 2001), cognitive function (Wight et al., 2006), and mor-
tality (Subramanian et al., 2005). Antecedents to much of this work can be 
found in early Chicago School research (Browning et al., 2014), with its 
attention to the structural and social process factors that affect individual- 
and neighborhood-level outcomes. Social disorganization theory, in par-
ticular, elaborates a process through which structural conditions such 
as concentrated poverty and residential instability (and, to some extent, 
racial/ethnic heterogeneity) weaken social bonds among neighbors and 
reduce community involvement. Low-income neighborhoods often lack 
the foundation for effective social organization, exchanges of support, and 
informal social control (Sampson, 2012; Wilson, 1987). Connectedness 
and trust among residents of cohesive neighborhoods may be important 
for older adults’ health and well-being because they contribute to neigh-
borhood-level collective ef�cacy, which enables the neighborhood to take 
action for the common good (Sampson, 2012). They may also enhance 
the diffusion of health-promoting information within the neighborhood 
(Cagney and Browning, 2004) and provide just-in-time support, such as 
assistance during a medical emergency (York Cornwell and Currit, 2016). 
Neighborhood-level social cohesion has also been associated with greater 
sense of purpose and meaning in life (Kawachi and Berkman, 2003), as 
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well as fewer depressive symptoms among middle-aged and older adults 
(Echeverría et al., 2008; Kim, 2010).

An important strand of research in this area examines the extent to 
which the neighborhood context structures older adults’ access to social 
relationships, social capital, and social support. Research on aging and the 
life course has drawn attention to aging-related changes in social connected
ness, stemming in part from changes in daily experiences, capacities for 
maintaining ties, and the need for support, particularly due to bereavement 
or health decline (Charles and Carstensen, 2010; Wellman and Wortley, 
1990). Social connections, services, and resources available in the neigh-
borhood can help older adults compensate for network instability and loss. 
Differences in opportunities for social connectedness across neighborhoods 
may contribute to disparities in the ability to form and maintain social ties 
with family members and friends (York Cornwell and Behler, 2015). These, 
in turn, may be crucial determinants of independent living, life satisfaction, 
and health trajectories.

Coping with environmental challenges, particularly in a resource-poor 
environment, may sap time and energy, thereby depleting individuals’ abili-
ties to maintain social ties, which may negatively impact health. Indeed, 
older adults who reside in socioeconomically disadvantaged neighborhoods 
appear to have smaller social networks. And older men who reside in such 
neighborhoods have been found to have less frequent social interaction with 
their network members (York Cornwell and Behler, 2015). An important 
alternative theory is that concentrated socioeconomic disadvantage may 
lead to the cultivation of social ties, including those with family mem-
bers, friends, neighbors, and �ctive kin (Stack, 1974). Long-term residents 
and women tend to take particularly active roles in exchanging support 
with neighbors (Schieman, 2005; Stack, 1974), especially during later life 
(Newman, 2003). However, many empirical studies suggest that residents 
of disadvantaged neighborhoods have fewer local social ties, overall, than 
those who reside in more-advantaged neighborhoods (e.g., Tigges et al., 
1998; Small, 2007). As a result, older adults who reside in more socio
economically disadvantaged neighborhoods may be less likely to bene�t 
from localized social exchanges and support from neighbors, such as visit-
ing, sharing advice, and doing favors, which can promote their physical 
health, mental health, and continued residence in the community (Mair et 
al., 2010; Shaw, 2005; Wethington and Kavey, 2000).

Local social integration may also be fostered by characteristics of the 
neighborhood and the presence of institutions. For example, buildings with 
front porches or stoops are associated with greater access to social support 
among older adults (Brown et al., 2009). Local institutions and venues 
may also provide opportunities to form and maintain social relationships. 
For older adults, local senior centers can be particularly critical sites for 
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cultivating social ties (Glass and Balfour, 2003). Nearby welfare and social 
service of�ces, health care clinics, child care centers, retail establishments, 
recreational venues, and churches often promote socializing and exchanges 
of support with local others (e.g., Klinenberg, 2002; Small, 2009).

Neighborhood conditions may also determine whether an older adult is 
able to meet his or her daily needs, �nd satisfaction in daily life, and main-
tain independent residence in the community. Neighborhood context plays 
a critical role in the feasibility of everyday activities such as food shop-
ping, household errands, or church attendance. In fact, physical activity is 
in�uenced by a variety of features of the neighborhood context, including 
the built environment, neighborhood-level social cohesion, and perceived 
safety (Tucker-Seeley et al., 2009). In a synthesis of over 120 articles, Yen et 
al. (2014) examined how place might shape physical mobility. They noted 
that three interrelated contexts—connectivity, land use, and aesthetics—are 
key drivers for whether older adults engage in outdoor space. Importantly, 
the key mechanism appears to be the perception of safety: not just a sense 
of whether the place seems safe but also more objective indicators such as 
speed limits, traf�c lanes, and sidewalk quality. 

To examine the role of perceived safety and associated characteristics of 
the neighborhood, we analyzed data from the National Social Life, Health, 
and Aging Project (NSHAP) Wave 2 (2010–2011). Figure 5-3 illustrates the 
bivariate associations between neighborhood structural disadvantage, social 
context, and one aspect of health: depressive symptoms. Although depres-

FIGURE 5-3  Neighborhood conditions and depressive symptoms.
SOURCE: Data from National Social Life, Health, and Aging Project, Wave 2.
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sive symptoms do not markedly vary across levels of neighborhood density, 
respondents who reside in neighborhoods with greater concentrated socio-
economic disadvantage and more neighborhood problems (e.g., buildings in 
disrepair, litter, odor, noise) had more depressive symptoms. Neighborhood 
social conditions, including cohesion, social ties, and safety, are negatively 
associated with depressive symptoms. 

Activity Spaces

Research on neighborhood effects on health is primarily focused on the 
residential neighborhood, with little attention devoted to the other spaces 
that individuals encounter during their daily lives (Chaix, 2009; Diez- 
Roux, 2007; Matthews and Yang, 2013). Some scholars have suggested that 
focusing on the residential neighborhood is particularly appropriate when 
studying older adults, as age-related changes may reduce the geographic 
range of activities, increasingly anchoring daily life to the local, residential 
area (Inagami et al., 2007). But the assumption of shrinking turf in later 
life has not been empirically tested. Moreover, retirement may bring greater 
�exibility in structuring daily life, and older adults may move beyond their 
local neighborhood to access services, organizations, and amenities, as well 
as for social contact and participation in social activities (Cagney et al., 
2013; York Cornwell and Cagney, 2017). 

The notion of activity spaces—a concept stemming from research in 
geography—provides an alternative to the focus on residential neighbor-
hoods (Golledge and Stimson, 1997). Activity spaces encompass the social 
environments that individuals encounter during their routine activities in 
everyday life (Browning and Soller, 2014; Cagney et al., 2013). Accordingly, 
activity spaces include, but are not limited to, residential neighborhoods.

The span and characteristics of activity spaces vary across individuals. 
For example, Figure 5-4 summarizes the activity spaces of three older adults 
from East Harlem in New York City, using data from a smartphone-based 
study that included location tracking in 5-minute intervals for 7 days (see 
York Cornwell and Cagney, 2017). Note that time spent outside of the 
residential census tract varies widely across individuals—from 36 to 65 per-
cent. Respondents A and B stay relatively close to their residential tracts 
for their daily activities, as indicated by the small size of their standard 
deviation ellipses (i.e., a geographic measure of the space that encompasses 
about 68 percent of the respondents’ observed locations) and the number 
of tracts they visited. Respondent C travels much further out into the city, 
encountering 86 different tracts during the course of the week. There is also 
heterogeneity in the characteristics of activity spaces where older adults 
spend their time. As shown here, Respondent A’s exposure to poverty outside 
of her census tract is similar to that within her residential tract. However, 
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FIGURE 5-4  Activity space characteristics of three older adults from East Harlem 
in New York City.
NOTES: Dots represent respondents’ locations captured during the study; residen-
tial tracts are shaded in dark gray. 
SOURCE: Originally published in York Cornwell, E., and Cagney, K.A. (2017). Ag-
ing in activity space: Results from smartphone-based GPS-tracking of urban seniors. 
Journal of Gerontology: Social Sciences, 72, 864–875.  Oxford University Press.

both Respondents B and C are exposed to lower poverty outside of their 
census tracts than within their census tracts. B tends to visit particularly 
low-poverty tracts, but he spends much less time in these tracts than A or C. 

Residential neighborhood contexts, adjoining areas, and the availability 
of public transportation may also contribute to across-neighborhood dif-
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ferences in the extent to which individuals’ daily lives are locally focused 
(Rainham et al., 2010). Even more important for research on place and 
health in later life is the possibility that variation in the space, span, and char-
acteristics of activity spaces may contribute to within-neighborhood varia-
tion in older adults’ health and well-being. That is, some older adults may 
be able to overcome limited local resources by accessing health care centers, 
pharmacies, and fresh food stores outside of their residential areas. Access to 
extra local resources may be in�uenced by individual characteristics, such as 
socioeconomic resources, social connectedness, health, and physical function 
(York Cornwell and Cagney, 2017; Kwan, 1999; Jones and Pebley, 2014). 
Or, access may be realized because such resources are located in areas that 
an individual frequently visits for other reasons, such as work, attending 
religious services, or making social visits (Kwan, 1999). Other older adults 
may be more tightly tethered to their residential areas, rendering physical 
and social features of the local residential context particularly salient. 

MACRO-LEVEL EFFECTS OF AGING IN PLACE

Migration 

Residential moves are not uncommon at later stages of the life course, 
and health status may be central to decisions about relocation. Older 
adults may migrate from another state, nation, or neighborhood; all such 
moves involve some form of relocation and all may be shaped by a variety 
of push and pull factors. Classical demographic theory suggests attention 
to migration patterns in any study of context (Longino, 1994), and this 
may be particularly salient for understanding the interplay of place, aging, 
and health. Although aging in place may re�ect individual-level tastes to 
maintain residence in the community where one spent the bulk of his or her 
adult life, some communities might not be conducive to older adult needs, 
creating an incentive to relocate. As described earlier, housing structures 
typical to, for instance, suburban environments might not be suitable for 
older adults with mobility concerns or compromised health status. 

At older ages, residential mobility is more prevalent among those who 
are retired, younger rather than older, with higher levels of income and 
wealth, poorer health, and urban dwelling (Sergeant and Ekerdt, 2008; 
Taylor et al., 2008; Walters, 2002). Poor weather and high tax rates may 
also be drivers of relocation (Walters, 2002). The literature on residential 
relocation related to children is sparse, but some evidence indicates that 
parents may make choices to move nearer adult children (Sergeant and 
Ekerdt, 2008). 

In general, residential mobility drops after the age of 50; it continues 
to decline through the 1960s with a sharp uptick at approximately age 85. 
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Older adults who do make the choice to move disproportionately do so 
within their county or state. Approximately 14 percent move to another 
state, citing family reasons or retirement. Mobility rates for all age groups 
have fallen over the last two decades. Two-earner households and the 
long-term population shift to the south and west have reduced the later-life 
incentive to move (Harvard Joint Center for Housing Studies, 2014). 

The structure of place shapes opportunity for movement. Recent 
research from the NSHAP suggests that when White older adults move, 
they move to communities at the same or a higher level of economic well-
being. But when older African Americans move, they are more likely to 
relocate to communities at the same or lower economic levels (Riley et al., 
2016). Consistent with this, Geronimus et al. (2014) found that African 
Americans are less likely to translate economic well-being into preferential 
moves. At the same time, patterns of residential mobility are themselves a 
structural property of place that may have consequences for community 
social context and individual outcomes. Residential instability may weaken 
neighborhood-level social cohesion (Sampson, 2012), but Cagney et al. 
(2005) found that when neighborhood-level af�uence is low, residential 
stability is negatively related to individual health. 

Our review of migration has focused primarily on voluntary moves, or 
moves that involve some agency on the part of the older adult. Involun-
tary moves are also a key component of migration patterns and are more 
prevalent among disadvantaged groups (Metzger et al., 2015). Residence in 
a disadvantaged neighborhood, for instance, increases mobility that stems 
from residential instability, such as eviction, or foreclosure, and poor hous-
ing conditions (Desmond and Shollenberger, 2015). Data suggest that such 
involuntary moves tend to be shorter in distance (Krysan and Crowder, 
2017), but little is known about the consequences of involuntary moves for 
older adults’ access to social support or for their health trajectories.

Attention to migration and its drivers will be all the more important 
as the Baby Boom generation actively engages in retirement and other later 
life transitions that might suggest or require relocation. It remains unknown 
how this generation will respond to such changes or whether the physical 
and social environment will innovate in ways that can keep pace with their 
needs and facilitate aging in place. 

Inequality

We have described the spaces that older adults inhabit, the spaces they 
may traverse, and the theory that may assist us in interpreting relevant 
�ndings. To what extent do those spaces contribute to durable inequality 
among important population subgroups? 

Racial/ethnic and socioeconomic disparities in later-life health out-
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comes, including chronic conditions, functional limitations, and mortality, 
are well documented in prior research and national health data (Pleis et 
al., 2010). However, individuals are embedded within communities, which 
expose them to sets of health-enhancing or heath-diminishing features 
that may exacerbate or ameliorate individual-level disparities. Cagney et 
al. (2005), for instance, found that neighborhood-level af�uence attenu-
ates the association between race and self-rated health. And Currie and 
Schwandt (2016), ranking counties by their poverty rates, found that 
among adults age 50 and over, mortality has declined more quickly in 
richer areas than in poorer ones; thus inequality in mortality has increased 
for older adults. 

Metropolitan areas today are often characterized by deeply entrenched 
residential segregation, which generates differences in contextual exposure 
to health-related risks and resources (Sampson, 2012). As we noted above, 
physical and social characteristics of residential neighborhoods have been 
associated with a wide range of individual health outcomes. At the macro 
level, patterns of residential segregation may contribute to persistent dis-
parities in health among older adults. Indeed, the spatial concentration of 
poverty or af�uence is associated with health outcomes including mortality, 
even after adjusting for individuals’ own socioeconomic status (Pickett and 
Pearl, 2001; Wen et al., 2003). This suggests that inequalities in place play 
an important role in generating and maintaining socioeconomic inequalities 
in later-life morbidity and mortality. 

Williams and Collins (2001) noted that spatial separation of racial 
groups should be considered a “fundamental cause of racial disparities 
in health” because it generates disproportionate exposure to social and 
physical risks that adversely affect the health of African Americans. For 
example, racially segregated neighborhoods often suffer from disinvestment 
of economic and municipal resources, so that these areas are more likely 
to lack services, including high-quality medical care, and they are more 
likely to have poorly maintained infrastructure such as sidewalks and street 
lights, and low housing quality (Williams and Rucker, 2000). Residence 
in segregated neighborhoods may bring heightened exposure to acute and 
chronic stressors, including experiences of criminal victimization (Shihadeh 
and Flynn, 1996) and forms of institutional and interpersonal discrimina-
tion that both characterize and perpetuate such segregation (Williams and 
Collins, 2001). These stressors exact wear and tear on the body that con-
tribute to a process of “weathering,” leading to gradual health deterioration 
among Blacks. Exposure to segregated and discriminatory contexts over 
the life course is thought to result in racial disparities in chronic illness and 
disability that widen through middle age and into later life (Geronimus et 
al., 2006). 

Exposure to green space, and the natural world more generally, varies 
not only by rural versus urban context but by microenvironments such as 
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neighborhoods. Architects and urban planners have long considered the 
role of the natural world in the health and well-being of the population, but 
attention to it within the health literature is relatively recent. In the mid-
1980s, Ulrich (1984) observed that hospital length of stay was shorter for 
patients who could see trees outside their windows, as compared to brick 
walls. This work seeded interest in the relationship between exposure to 
nature and health outcomes. Mitchell and Popham (2008), for instance, 
found that income-based health inequalities in both all-cause mortality and 
mortality related to circulatory diseases were lower in populations living 
in the greenest spaces. Berman et al. (2012) explored whether walking in 
nature may be bene�cial for individuals with major depressive disorder, 
�nding that participants exhibited signi�cant increases in memory span 
after walking in nature as compared to an urban space. In related work, 
Berman and colleagues (Kardan et al., 2015) found that residents who 
live in areas with a greater number of trees report better health and fewer 
cardio-metabolic conditions as compared to those living in areas with 
lower numbers. Analyses of green space and its density suggest important 
differences by sociodemographic composition. Wen et al. (2013) found that 
poverty was negatively associated with distances to parks and percentages 
of green spaces in urban and suburban areas while positively associated in 
rural areas. In general, percentages of Blacks and Hispanics were negatively 
associated with distances to parks and green space coverage.

NEW DIRECTIONS

It is an exciting time in the social sciences, and in research on aging 
speci�cally, to attend to the role of place in health. As we have described, 
place—through its physical attributes, physical resources, and constraints 
and through its interplay with the social contact that may emerge—is criti-
cal to examine if we are to fully understand how health and disease mani-
fest themselves in the lives of older adults. Individual characteristics are 
clearly predictive of health status in later life (Case and Deaton, 2015), but 
evidence suggests that the context in which individuals are situated shapes 
those in�uences. A focus on place may allow us to activate aspects of place 
that might be health enhancing, enabling individuals and communities to 
effectively engage resources that can help older adults �ourish. 

We laid out environmental and geographical gerontology as important 
contributors to the assessment of place, and we highlighted the role of his-
toric and contemporary research in urban sociology and related disciplines 
that have had an impact on research related to age. While these all have 
different origins and emphases, they share a focus on the interplay between 
the person and his or her environmental context. We see these approaches 
as complementary rather than competing; they each bring novel insights to 
an examination of place, aging, and health. 
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We suggest �ve general considerations for advancing the �eld. First, 
exploration of place as a set of nested contexts is in keeping with a synthetic 
view of the background work we describe above. Urban and rural areas 
are nested within regional, state, and national contexts, which may have 
important implications for the extent to which services availability varies 
across the density of settlements. State-level policies and investments in 
the provision of home- and community-based services, for example, may 
reduce disadvantages faced by rural seniors (Coburn et al., 2017), while 
at the same time increasing rural seniors’ engagement with their local 
contexts. We know very little about how residents perceive or experience 
“neighborhoods” outside of metropolitan areas, because research on neigh-
borhood effects is primarily focused on urban areas (Burke et al., 2006; 
York Cornwell and Cagney, 2017). However, there is reason to believe that 
neighborhood effects on health and well-being vary across urban, suburban, 
and rural settings. For example, greater distance to health care and other 
services may make local social ties and support particularly important for 
nonmetropolitan older adults. The effects of local exposure to stressors 
may also be conditioned by one’s location in urban, suburban, or rural set-
tings. Recent work suggests that racial gaps in exposure to neighborhood 
problems are growing fastest outside of urban areas (York Cornwell and 
Hall, 2017) and that exposure to disorder may be particularly isolating for 
seniors who reside outside of the city (York Cornwell and Behler, 2015). 

Second, we believe that new forms of data will allow for a better under-
standing of the role of place in the lives of older adults. New data (poten-
tially described as “big data”) allow for an unprecedented exploration 
of context (e.g., Gebru et al., 2017). We have already described “activity 
spaces” and the extent to which new technology facilitates their descrip-
tion in the moment and over time. Data such as these, and newly available 
sources that now can be readily linked to other data sources (e.g., crime, 
potholes, rat sightings) provide the opportunity to contextualize lives in a 
manner unknown just a few years ago. These novel data sources then allow 
us to husband social survey resources, since many of these data supplant 
respondent reports (e.g., hospital length of stay, procedures). We then can 
focus on what social surveys do best, which is to solicit opinions, prefer-
ences, and perspectives about the social world. 

Third, we need to pay greater attention to how communities form and 
the barriers and inducements to residential sorting. One form of sorting is 
based on age, and evidence suggests that our communities are increasingly 
age segregated (Hagestad and Uhlenberg, 2005). What is the role of pro-
pinquity, and how might we theorize about the nature and extent of inter-
generational exchange? Recent research suggests that the age composition 
of a community also may matter for health. Friedman et al. (2017) found 
that living in a neighborhood with a greater percentage of older adults is 
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related to better individual cognition at baseline but is not associated with 
decline. Perceived cohesion and disorder may explain some of the associa-
tion between age structure and cognition. We believe that greater attention 
to age structure and the extent to which it varies—by communities, states, 
and nation—will bene�t our understanding of the role of place in health. 

Fourth, we acknowledge that this chapter did not consider virtual 
places and the extent to which some forms of contact via technology may 
substitute for the forms of interaction typically provided in proximity. 
Recent evidence suggests that the use of communication technologies is 
positively associated with formal and informal social participation (Kim 
et al., 2017). However, devices (e.g., monitors) that facilitate independent 
living for many older adults may substitute for interpersonal interaction 
and reduce the need for local social support. Detailed consideration of this 
literature is beyond the scope of this chapter, but this area is particularly 
relevant for future research on aging in place. 

Finally, we believe that foundational and well-developed theory matters. 
We have emphasized theory in urban sociology in part because it arguably 
has received the greatest vetting and engagement. It suggests that the rel-
evant space to be considered should be based on theory. We encourage 
researchers to incorporate a model that describes the characteristics of the 
place they are examining and what they imagine that place confers physi-
cally and socially. Theory on context needs to be employed at all levels, 
and theory that may be invoked to describe implications of policy change 
at the state level, for instance, will likely be inadequate or poorly suited for 
smaller spaces such as the neighborhood. Moreover, neighborhood-based 
theory, rich in its sociological history, may fail to fully capture the political 
in�uences that manifest at various municipal levels. As Lawton and col-
leagues called for near the end of his career (e.g., Parmelee and Lawton, 
1990), careful consideration of the role of place is critical for understanding 
the dynamic processes of health and aging. We suggest that our understand-
ing of the role of place in aging is at a turning point, where new theory and 
new data can be brought to bear on important questions related to health, 
well-being, and longevity.
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Demography of Aging and the Family

Emily M. Agree1

INTRODUCTION 

Population aging is a marker of our success in both extending longevity 
and planning our reproduction. The demographic changes that result in the 
aging of the population also contribute to family change in aging societies. 
At the same time, changes in demographic behaviors, such as marriage and 
childbearing, have transformed the intergenerational structure of society. 
Each of these phenomena also has contributed to an increasing diversity of 
family forms, raising questions about societal and individual responsibility 
for well-being in old age. Countries vary in their approaches to social wel-
fare, but even in the most generous ones, families remain the most tenacious 
and preferred sources of support when individuals need help. The role of 
the public-private divide in responding to the needs of aging populations 
has been as much at the center of demographic research on family change, 
living arrangements, and support as the changes in the family itself.

Demography also has contributed to methodological approaches that 
allow studies of families and intergenerational relations to be more complex 
and realistic. Demographers have developed and re�ned macrosimulation and 
microsimulation approaches to family change that enable the projection of 
distributions of family types for policy and planning purposes.

This chapter reviews the ways in which population aging has contrib-
uted to an increasingly complex set of family relationships in later life and 

1 Johns Hopkins University.
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the implications for intergenerational support, care-giving, and new family 
forms. 

DEMOGRAPHIC CHANGE AND FAMILY STRUCTURE

The process of population aging results from a con�uence of trends, 
most notably declines in fertility and mortality and a shift in the timing of 
death to increasingly later ages. These trends have intersected with changes 
in the role of women, the decreasing size of family households, and the 
timing of family events to reshape families in later life.

Longevity

Population aging has been driven primarily by declines in fertility, but 
improvements in longevity since the latter part of the 20th century—espe-
cially survival at older ages—also have contributed to population aging. 
Increases in life expectancy allow for more years spent in family roles 
as a spouse, sibling, or parent but also for the possibility of occupy-
ing many family roles throughout one’s lifetime—either concurrently or 
in succession—through divorce, remarriage, migration, changing living 
arrangements, and the acquisition and loss of other family relationships. As 
Bengtson (2001) noted, the importance of intergenerational relationships 
rises as the number of surviving generations increases.

Wiemers and Bianchi (2015) used the Panel Study of Income Dynamics 
(PSID) to show that almost two-thirds of American women in the Baby Boom 
cohort had at least one living parent when they were ages 45–64, substan-
tially higher than women born during the 1920s and 1930s, about 38 percent 
of whom had a living parent at that age. Consistent with socioeconomic 
status (SES) differences in life expectancy, the likelihood of having a living 
parent is greater for those of higher social class. Henretta and colleagues 
(2002) analyzed Health and Retirement Study (HRS) data and found that the 
proportion of women ages 55–63 with a living parent was 5–7 percentage 
points higher among those with higher education, income, or occupations.

Improvements in old age survival also increase the likelihood of hav-
ing a living spouse or ex-spouse. Joint survival of spouses has resulted 
both from the gains made by men in life expectancy in recent years and 
from enhanced survival among married individuals, especially married men 
(Rendall et al., 2011). These differentials may become exacerbated in future 
cohorts as they age, since newer marriages are becoming more education-
ally homogamous and marriages among those with higher education tend 
to be more stable (Schwartz and Mare, 2012; Cherlin, 2014). Siblings also 
are an important part of later-life family relationships, and most older per-
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sons have at least one living sibling, many with more than one—a legacy 
of the large families of the past (Agree and Hughes, 2012). 

Fertility

Fertility has historically been the most powerful demographic factor 
contributing to population aging, eclipsing both mortality and migration 
in its impact on the age structure. Fertility is an important component of 
age structure change because it can change more rapidly than mortality and 
have an immediate effect. The most well-known example of this is the post–
World War II Baby Boom, which slowed the aging of the U.S. population 
for some decades, with median age dropping from 30.2 in 1950 to 28.1 by 
1970 (Hobbs and Stoops, 2002). The Baby Boom resulted from traditional 
preferences for larger families promoted by post-war economic growth and 
also from earlier marriages and less childlessness.

However, as women’s roles evolved over the latter part of the last 
century, lower fertility intentions became more common and achievable, 
leading to declining family sizes. The mothers of the Baby Boom averaged 
3.1 children ever born, and 36 percent had 4 or more children, whereas 
those born in the late 1960s averaged 1.9 children and only 11.6 percent 
had families of 4 or more. At the same time, a rising prevalence of childless-
ness in more recent cohorts increased the number of individuals reaching 
older ages with no children. Whereas only 10 percent of women born in 
the 1930s were childless at age 45, this statistic had risen to 17 percent for 
women born in the late 1960s (U.S. Census Bureau, 2017a). 

Related trends in the timing of childbearing also took place over the 
past century. Two notable trends affecting kin availability at older ages are 
the decline in adolescent childbearing and the increasing age at �rst birth. 
Birth rates among those ages 15–19 rose steadily through the Baby Boom 
period from 54.1 per thousand in 1940 to 96.3 in 1957—the year with the 
peak volume of births (Lu et al., 2015). Since then, the rate has steadily 
declined, reaching an unprecedented low of 20.3 births per thousand teens 
in 2016 (Martin et al., 2017). The nature of teen births has changed as well. 
About 15 percent of teen births 80 years ago were premarital, compared 
with 75 percent of teen births today2 (Bachu, 1999; Martin et al., 2017). 

Equally signi�cantly, birth rates at older ages have been increasing, with 
a substantial proportion of women having �rst births at ages 30 and older. 
Most of today’s older women began childbearing by their early twenties, 
but since the mid-1970s the �rst-birth rate for older women has been rising. 

2 The proportion that was either conceived or born premaritally rose from 30 to 89 percent 
over this time period, and the proportion of teen premarital conceptions that led to marital 
births declined.
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Only 2.5 percent of those born in the 1930s had a �rst birth after 35, ver-
sus 9–10 percent of cohorts born from 1956 to the 1960s (Matthews and 
Hamilton, 2014). Future cohorts are likely to have even later reproductive 
histories; in 2016, the fertility rate for 30–34-year-old women was higher 
than that of 25–29-year-olds for the �rst time (102.7 versus 102.1) and 
30 percent of all �rst births were to women over 30 (Martin et al., 2017). 

Increases in childlessness and later, shorter childbearing decreases the 
types and duration of family roles experienced by many adults and increases 
the average number of years separating generations. However, period trends 
in later childbearing intersect with the intergenerational transmission of fertil-
ity within families and the correlation between mothers and daughters in the 
timing of �rst birth (Kim, 2014). In those families where early parenthood 
is normative, the years between generations are small and family members 
occupy more roles for more years. Between 1998 and 2010, 40 percent of 
adults between ages 50 and 59 were part of families with four living genera-
tions. Even 11 percent of men and 5 percent of women in their seventies had 
a parent, children, and grandchildren alive (Margolis and Wright, 2017).

Nuptiality

The changes in fertility described above were a product of dramatic 
changes in the second half of the 20th century in women’s roles, especially 
greater access to the labor force and to higher education. Employment and 
marriage were no longer seen as tradeoffs for women. All women, including 
married women and mothers, began working for pay in greater numbers; 
investments in women’s education pushed marriage and childbearing to 
later ages, especially for those with a college education; and the stigma of 
nonmarital childbearing declined. Figure 6-1 shows the rise in median age 
at �rst marriage in the United States from about 20 for women and 22 for 
men in the 1960s to 27 for women and 30 for men in 2017. Older Ameri-
cans today are just beginning to show evidence of these changes. The old-
est old, born during the 1930s, married early (more than three-quarters of 
women married by age 25), compared to only one-half of the cohort born 
after 1956 (Kreider and Ellis, 2011). 

Transformations in norms about sexuality and family life accompanied 
changes in women’s roles. As more effective birth control became avail-
able, gender roles more �uid, and family responsibilities more volitional, 
alternatives to lifelong marriage commitments such as divorce, remarriage, 
and cohabitation became acceptable. Divorce rates began to rise, reaching 
a peak around 1980, and cohabitation in place of marriage became more 
common, �rst for those formerly married and then as a prelude or a substi-
tute among those who had not yet married (Cherlin, 2010). Divorce rates 
have aged with the population; the divorce rate among adults ages 50 and 
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FIGURE 6-1  Age at �rst marriage among men and women in the United States, 
1950–2017.
SOURCE: Data from U.S. Census Bureau, Current Population Survey, March and 
Annual Social and Economic Supplements.

older doubled between 1990 and 2010 (Brown and Lin, 2012). Despite 
these trends, marriage remains popular among both men and women. 
Almost all older adults married at least once, and remarriage rates after 
divorce or widowhood are high (Agree and Hughes, 2012). 

Figure 6-2 shows the distribution by marital status of American men 
and women ages 65 and older in 2016. Fully 72 percent of men ages 65 
and older are currently married, compared with 42 percent of women. Only 
about 5 percent of men and women never married, and far more women 
than men are widowed, in part because the female population is older and 
the loss of spouses rises substantially after age 85.

Cohort Succession

As Matilda White Riley pointed out years ago, the rapidity of demo-
graphic change can often lead to a lag in the compensating evolution of 
social structures (Riley et al., 1994). She was particularly concerned with 
the ways in which the growth in absolute numbers of older individuals 
would overtake their opportunities for roles in society. As social changes in 
family roles and expectations evolved, though, the opposite also has been 
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FIGURE 6-2  Marital status of older women and men in the United States in 2016.
SOURCE: Data from tabulations from the 2016 U.S. Current Population Survey.
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true: family roles have changed (and become more ambiguous), contribut-
ing to a poor �t for older people between their own lives and their roles 
within families (Dannefer et al., 2005). 

One of the key contributions of demographic studies of aging and 
families is the study of cohort succession and its in�uence on family rela-
tionships. Family transitions in marriage and fertility behavior most often 
take place at younger ages and affect later-life families through the aging 
of generations with different norms and histories. 

The cohort perspective is particularly important since new cohorts 
are entering old age with fewer traditional sources of support (spouses 
and biological children) but more ex-spouses, stepchildren, and surviving 
siblings. Whereas about 30 percent of ever-married women born in the 
1930s divorced by age 60, almost 40 percent of those in the Baby Boom 
cohorts had divorced at least once (Kreider and Ellis, 2011). The post-
war cohorts not only divorced at higher rates when they were younger, 
they are continuing to do so (Kennedy and Ruggles, 2014). They also were 
divorcing earlier than previous cohorts and remarrying earlier and more 
often. Over a quarter of Baby Boom men and women had married more than 
once by age 55, and almost 10 percent of men and 7 percent of the women 
had married three times (Lewis and Kreider, 2015). 

Changes in childbearing for the cohorts that make up today’s older 
population and the new cohorts that are aging are shown in Table 6-1. 
Almost 20 percent of women now in their 50s and 60s have never had chil-
dren, and only 12 percent have had four or more living children. Coupled 
with the decline in teen births and the rise in delayed childbearing, new 
cohorts will reach old age with fewer biological children—and with chil -
dren who are themselves younger and potentially less independent.

Table 6-1 also shows the detachment of childbearing from marriage. 

TABLE 6-1  Cohort Changes in Childbearing among U.S. Women  
(in percentage)

Cohort 1926–1935 1936–1945 1946–1955 1956–1965 1966–1975

Childless 9 13 17 19 16

Four+ Children 37 24 12 11 12

Teen First Birth 23 29 19 18 19

30+ First Birth 8 8 19 25 24

Nonmarital 
First Birth 

12 14 16 20 25

SOURCE: Author’s calculations from the U.S. Census Integrated Public Use Microdata Series 
1970; Survey of Income and Program Participation, various years; and the Current Population 
Survey, 2012–2016.
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The proportion of women with a nonmarital �rst birth has risen across 
cohorts to 25 percent for those born in 1966 or later, and trends show this 
proportion increasing in younger generations. The popularity of cohabita-
tion and selectivity of marriage have contributed to this trend, and future 
cohorts will reach old age with children born both in and out of traditional 
marriage. Much remains unknown about how bonds among family mem-
bers will evolve in response to this trend. The propensity for and quality of 
family relationships will undoubtedly be different. As future cohorts age, 
we can expect to see not only more variation in family structures but also 
rede�ned relationships among family members.

Survival, Marriage, and Childbearing Create More Diverse Families

Demographers have shown that increased longevity, lower and later 
fertility, and serial marriage and partnership yield more-diverse networks of 
late-life family relationships than in the past. This degree of complexity is 
likely to grow in the near future. Projecting the distribution of these relation-
ships is dif�cult. Though we have expanded data collection beyond nuclear 
families and household boundaries, accounting for family relationships that 
ended due to death or union dissolution is exceptionally dif�cult, even with 
some of our best data resources. Wolf (1994), in the previous publication 
under this title, and Wachter (1997, 1998) used microsimulation models to 
estimate the availability of kin under different hypothetical demographic 
regimes, including nonmarital fertility, divorce, and remarriage. Their 
studies were among the �rst to illustrate the expected decline in numbers of 
biological children available to older men and women and the anticipated 
increase in stepchildren—especially for men, who remarry more often and 
to younger women. More recently, Murphy (2010) showed that the propor-
tion of younger adults with stepsiblings could increase from 7 percent in 
1950 to 40 percent in 2050. 

The understanding of what constitutes “family” within these aug-
mented kin structures is itself undergoing transformation. Cohabitation, 
sequential partnerships, nonmarital childbearing, and stepparenting have 
become widespread in younger cohorts. However, these behaviors affect 
not only those generations but also their older relatives. For example, if an 
adult child divorces and remarries, one set of grandparents may involun-
tarily lose access to their grandchildren and the grandchildren may gain a 
new set of instant grandparents. The norms of these newly expanded fami-
lies are still being negotiated. Grandparents can be stable relationships for 
children whose parents divorce, but those ties are also dependent on their 
relationship with the parent of that grandchild (Hagestad and Uhlenberg, 
2007).
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THE CONTINUUM OF PROXIMITY TO FAMILY

One of the most important areas of demographic research on aging 
has been the study of households, living arrangements, and proximity 
to family members, especially between older parents and their adult 
children. The �rst section of this chapter discussed the ways in which 
demographic changes have been accompanied by a general transition to 
families with smaller generations and how changes in women’s roles and 
attitudes about cohabitation and divorce led to more complex extended 
families. Who lives with whom and the distance between family members 
is affected not only by these larger family changes but also by economic 
cycles, housing markets, and changes in the health and care needs of the 
older population. 

Initially, interest in older adults’ living arrangements arose out of con-
cern to identify the most vulnerable elders and determine when family 
support was available to them. However, while living arrangements are 
important to understanding family relationships and provide opportunities 
for support, they are also a framework through which support is given 
and not necessarily an indicator of support itself. The determinants of 
co-residence can be complex and differ from decisions to live near family 
members.

Demographic studies of households were historically constrained by 
the nature of household surveys, which have dif�culty capturing families 
that cross dwelling boundaries, households with more than one family, or 
families that live together but do not pool resources. This has particular 
relevance when looking at multigenerational households, where special 
arrangements such as “granny �ats” may be made within homes but older 
household members function as a separate unit. 

Multiple generations of families often live in close proximity but do not 
share homes, and nearby family members help with household tasks, such 
as shopping, housecleaning, cooking, or child care. This has led to much 
more robust data collection on family proximity, and several national U.S. 
surveys of aging now provide substantial longitudinal information about 
family location and characteristics, with especially detailed data on adult 
children.

It is important to note that though institutionalization rates among 
the older population are quite low (about 3% for the 65 and older popu -
lation in the United States), a substantial number of older persons (more 
than 2 million in 2011) live either in nursing homes or in other residential 
care facilities (Freedman and Spillman, 2014b). Much research on later-
life families commonly still focuses on the community-dwelling popula-
tion and does not attempt to account for the role of institutionalization 
in family relations, which is especially important at the oldest ages and 
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among those with cognitive impairment, for whom institutionalization 
rates are much higher. 

Living Arrangements of the Older Population

Economic independence and improvements in health have contributed 
to the ability of older persons to live independently (McGarry and Schoeni, 
2000). During the 20th century, there was a dramatic rise in the proportion 
of older people living alone or with a spouse. Many of them live nearby, 
but not with, their adult children and other family members. From 1960 to 
2000 the proportion of older persons living alone rose from 18 to 28 per-
cent. There is some evidence that living alone is declining among older 
women. From a peak of 38 percent in 1990, the proportion living alone 
declined to 32 percent in 2014, while for men the corresponding percentage 
rose slightly from 15 to 18 percent (Stepler, 2016). Older Americans are not 
the only adults who are increasingly living alone. In the United States, the 
proportion of all households occupied by single persons rose from 13 per-
cent in 1960 to 28 percent in 2017 (U.S. Census Bureau, 2017b). 

Table 6-2 shows the distribution of living arrangements for older men 
and women in the United States in 2015, strati�ed by marital status. For 
both men and women, around 80 percent of those with a partner are liv-
ing independently with that partner and about 14 percent are also living 
with adult children (and possibly others) in multigenerational households. 
A very small percentage (<  1%) of married men and women are living 
alone, mainly because their spouse is institutionalized. Among those not 
currently married, about two-thirds of both men and women live alone, 
and the next most common arrangement is living with children. In this 
case, substantially more women than men (27.6 versus 14.8%) live with 
adult children, whereas more men live with other relatives or nonrelatives 

TABLE 6-2  Living Arrangements of Men and Women, Ages 65 and 
Older, Living in Households in the Community, United States, 2015  
(in percentage)

Living Arrangement

Men Women

Unmarried Married Unmarried Married

Alone 67.8  1.0 63.7 0.8

Spouse/Partner Only — 79.5 — 82.2

Children and Others 16.4 14.8 27.6 13.4

Others Only 15.8 4.7 8.7 3.6

SOURCE: National Health and Aging Trends Study, weighted tabulations.
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(15.8%, compared with 8.7% of women). The overall differences between 
men and women in living arrangements are largely driven by the differences 
in their marital status at older ages (shown in Figure 6-2), rather than dif-
ferential propensities for co-residence.

Multigenerational Households

Declining fertility creates a demographic opportunity for the propor-
tion of vertically extended households to increase (so long as fertility 
does not fall below replacement level) as the ratio of parents to children 
approaches unity (Yi, 1986). However, the demographic contributions of 
population aging to multigenerational households are not necessarily real-
ized when better health and economic independence in later life promote 
separate living. Households with two or more adult generations have been 
declining in the United States, but they are more common among minority 
families and immigrants. In 2012, about 4.6 percent of households were 
multigenerational, but prevalence was almost twice as high among families 
with Black or Hispanic householders (8.3% and 8.6% respectively) (Vespa 
et al., 2013). 

Families have been doubling up in part because of downward mobil-
ity among younger adult generations, a trend that was exacerbated by the 
recession in 2007 (Treas and Sanabria, 2016). Multigenerational households 
are often formed in response to needs for child care or to pool resources in 
the face of economic hardship (Harrington Meyer and Kandic, 2017). These 
households are as likely to have multiple families in the same generation (for 
instance, when adult siblings move in together) as to be multigenerational 
(Pilkauskas et al., 2014). Older immigrants in the United States are also 
far more likely to live in multigenerational households as a result of family 
reconstitution policies that allowed older family members to immigrate to 
join adult children and grandchildren (van Hook and Glick, 2007). 

Geographic Proximity

There is a perception in the United States and many Western countries 
that occupational mobility and national job markets have increased internal 
migration, and thus families are more geographically dispersed than in the 
past, creating a potential threat to old age support if family members are 
not close enough to provide hands-on care. However, research beginning in 
the 1990s examined the dispersion of families and showed that over three-
quarters of older parents live within 1 hour travel time of a child, and many 
live even closer (e.g., Clark and Wolf, 1992; Lin and Rogerson, 1995). This 
pattern has persisted over several decades; Raymo and colleagues (2017) 
used recent HRS data to show that 45 percent of men and women ages 
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65 and older lived within 10 miles of an adult child. Similar �ndings from 
the Survey of Health, Ageing and Retirement in Europe surveys show 85 
percent of older parents in Europe had a child living within 25 km in 2004 
(Hank, 2007). These levels of close proximity are borne out in studies from 
the adult children’s perspective. Compton and Pollak (2013), using 1996 
data, found that 40 percent of married couples, ages 25 and older, live 
within 30 miles of both the husband and wife’s parents. Chan and Ermisch 
(2015) found similar levels of proximity in the United Kingdom in 2010, 
with almost two-thirds of couples living less than an hour travel time to 
an older parent. High rates of close proximity between older parents and 
their children do not re�ect moves to become closer at later ages, as one 
would suspect in highly mobile societies. Rather, Wolf and Longino (2005) 
showed that the majority of job-related moves among children take place 
long before parents need care, and most people do not move far from their 
place of birth. Most older people therefore also stay in close proximity to 
at least one sibling (Miner and Uhlenberg, 1997; White, 2001). 

Although data on proximity is substantially better than two decades 
ago, we are still limited in our ability to understand the geography of 
later-life families, especially the location of children and other relatives in 
relation to each other, since survey data are collected with measures rela-
tive to a focal individual. We also have dif�culty identifying short-distance 
moves (e.g., within the closest category of noncoresidential proximity), and 
we know little about the reasons that older adults or their children move.

Determinants of Family Co-residence and Proximity

A key contribution of demographers to understanding family geogra-
phy is that proximity and co-residence are necessarily conditioned on the 
demographic availability of kin (Wolf, 1984). The spatial distribution of 
families therefore must be based on propensities for persons who have the 
option of living near or with a particular category of relative (e.g., Ruggles, 
1987; Martin, 1989; Wolf, 1994). Living arrangements and family distance 
are the product of decisions made across many different life stages and 
thus can be dif�cult to model. Demographic research has examined the 
characteristics of family members that are associated with different living 
arrangements. Beginning with Wolf and Soldo in 1988, the availability 
and characteristics of both older parents and their children were explicitly 
included in household and care models. Pezzin and Schone (1999) used 
game theory models to incorporate different preferences for co-residence 
between parents and multiple children, and many others have followed. 

Proximity and co-residence with children is often assumed to be sensi-
tive to the needs of older adults, especially health events. However, evi-
dence has been con�icting. Cross-sectional studies consistently report a 
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higher prevalence of co-residence with children among older adults in ill 
health (e.g., Wolf and Soldo, 1988; Silverstein, 1995; Compton and Pollak, 
2013). Choi et al. (2015) found cardiovascular events related to decreases 
in distance between parents and children, but others found no relationship 
between parents’ needs and proximity (Rogerson et al., 1993). Later timing 
of parenthood means some older adults are living with children who have 
never left home for reasons unrelated to health (Clark and Wolf, 1992; 
Wiemers et al., 2017a). 

A small number of studies have looked at parent-child proximity from 
a dynamic perspective, examining moves or changes in proximity relative 
to various determinants. Painter and Lee (2009) found that older parents in 
the United States were more likely to remain in their home if they had chil-
dren living in the same state. Zhang et al. (2013) showed that adult children 
were more likely than their parents to make a proximity-enhancing move, 
especially in response to a parent’s illness or their own economic needs. In 
the United States and Germany, older parents’ moves are associated with 
good health and young grandchildren (Zhang et al., 2013; Winke, 2017). 
Evidence in all these cases is quite indirect, and more needs to be done to 
understand the motivations underlying family mobility

CARE-GIVING

As other chapters in this volume discuss in more detail, increased 
longevity has been accompanied by improvements in health and function-
ing at later ages, leading to longer lives lived independently. Despite this, 
many older individuals eventually need assistance with day-to-day activi-
ties, and family members are the most common and consistent source of 
care (National Academies of Sciences, Engineering, and Medicine, 2016). 
Care-givers help with chronic disease management, basic self-care, and 
household tasks; they also provide emotional support. 

Despite the dominance of family care-givers in informal care networks, 
relatively few efforts have been made to collect data about the family mem-
bers who provide help (Wolff and Kasper, 2006). In part, identifying the 
universe of caregivers has been problematic (Giovanetti and Wolff, 2010). 
Family members who provide help to older members do not always identify 
themselves as care-givers, and measuring assistance in families can be chal-
lenging. Family members help each other, doing household tasks unrelated 
to health and from which everyone in the family may bene�t. Freedman et 
al. (2014) addressed some of these issues for spousal care-giving with time-
use diary data from the PSID. They found that both husbands and wives 
engaged in care activities for their spouse but that wives did household 
chores two to three times more often than husbands.

A long and robust literature has established that spouses and adult 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

172	 PART III: FAMILIES AND INTERGENERATIONAL TRANSFERS

children are the most common family members to provide care and that 
the proportion of informal caregivers that are children has been rising since 
the 1990s (for reviews, see Silverstein and Giarrusso, 2010; Spillman and 
Pezzin, 2000; Wolff and Kasper, 2006). According to the U.S. National 
Health and Aging Trends Study, in 2011 spouses represented 21 percent of 
informal care-givers, 29 percent were daughters, and 18 percent were sons 
(Freedman et al., 2014). These �gures are not additive since care can be 
provided by a combination of care-givers, but most older persons receive 
help from only one or two informal helpers at any given time (Freedman 
and Spillman, 2014a). Wives are more likely to provide assistance, spend 
more time, and help with more tasks than husbands (Stoller and Miklowski, 
2008). However, in 2015 husbands represented about 45 percent of spou-
sal care-givers and committed substantial amounts of time to care-giving 
(Wolff et al., 2017). Other family members, such as siblings and grandchil-
dren, play a lesser role but may be called upon when the mainstays of the 
care arrangements are not available. Siblings can be important care-givers 
for older persons who are childless, and they play a role in deferring insti-
tutionalization (Freedman, 1996). 

As health has improved and mortality has declined, the age at which 
care is needed has been delayed until quite late in life. Given that today’s 
oldest old had children relatively young, not only are spouse care-givers 
quite elderly but adult children also may be near or in old age when they 
are called upon to help their parents. Almost 13 percent of care-givers were 
age 65 or older during the 1990s (Wolff and Kasper, 2006); since 1999, 
the proportion of care-givers ages 65–74 has grown slightly from 24 to 
32 percent (Wolff et al., 2017). 

Older adults are not merely recipients of family help; they also pro-
vide help to children and grandchildren. Financial support generally �ows 
downward across generations until quite late in life, and parents are highly 
responsive to adult children’s needs for �nancial assistance (Schoeni, 1997; 
McGarry, 2016). In addition, most grandparents are engaged with their 
grandchildren, providing emotional support and child care, with a small 
but important proportion acting as primary care-givers to grandchildren in 
the absence of parents (Casper et al., 2016). 

“Sandwich” Care-giving

Later childbearing and longer survival also increase the potential for 
“sandwiched” generations. The term was coined to describe the poten-
tial for middle-aged adults to be engaged in care-giving for generations 
above and below them. The most important demographic predictors of 
dual care-giving are the timing of care needs among older parents and the 
length of generations in families. Most adults providing care to parents 
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have children who are independent adults. A minority of women (between 
10% and 30%) are estimated to be providing support simultaneously 
to parents and children (Soldo, 1996; Agree et al., 2003; Grundy and 
Henretta, 2006; Friedman et al., 2016). While this pattern is not domi-
nant, women with college educations tend to marry and begin childbear-
ing later, extending the length of generations in these families and putting 
them at greater risk of having a child at home when they need to care 
for an older parent (Agree et al., 2003). As the older population becomes 
more educated, there is likely to be some increase in such dual-support 
responsibilities.

Role of Kin Availability

Since care-givers to older persons are almost always spouses or adult 
children (or both), past fertility and marriage patterns play a large role in 
establishing the demographic availability of these types of close kin. As 
much as 90 percent of older men and women who are married depend on 
their spouses, and unmarried older persons most likely have a child (usually 
a daughter) on the front lines of care (Spillman and Pezzin, 2000; Freedman 
et al., 2004). Larger families have a greater choice among siblings, and 
studies show that care is shared and negotiated within families (e.g., Wolf 
et al., 1997; Pezzin and Schone, 1999; Checkovich and Stern, 2002). Pezzin 
and colleagues (2014) illustrated the complexities of care negotiations 
among siblings, showing that when a parent co-resides with one child it 
reduces the care received from non-co-resident siblings. 

The high divorce rates and low fertility that characterize the aging Baby 
Boom cohorts are likely to bring with them differences in support and care-
giving (Ryan et al., 2012). Most research on family care-giving has focused 
on spouses, sons, and daughters, but the role of siblings, friends, and more 
distant relatives may grow. 

COMPLEX FAMILIES AND LATER-LIFE SUPPORT

Union formation and dissolution and childbearing occur at younger 
ages and affect late-life families through complex marital and fertility histo-
ries that create large, diffuse sets of kin relationships with ill-de�ned norms 
about support. Concerns persist that the rising numbers of nontraditional 
family relationships will contribute to a deterioration in family support 
for older persons and jeopardize the well-being of future cohorts as they 
age. The underlying assumption is that nontraditional family roles and 
structures are associated with rejection of traditional norms of family sup-
port. Alternately, as cohabitation and divorce become more acceptable, the 
tolerance for a variety of family forms could increase, and changing gender 
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roles may strengthen family bonds as both men and women invest more 
time with their children (Bianchi et al., 2006). The same changes contribut-
ing to the rise in divorce and family instability in past decades could thus 
improve the ability of families to care for older generations in the future 
(Goldscheider et al., 2015).

There is a growing literature examining the consequences for sup-
port of parents, but it may take some time before empirical evidence 
accumulates of family adaptation at older ages; even today the proportion 
of older persons who have remarried and have stepchildren is quite low. 
Furthermore, surveys rarely collect information on past relationships, so 
limited information is available on ex-spouses and stepchildren in studies 
of health and aging. Estimates from a 2013 PSID special module that col-
lected extensive family information showed about 2 percent of those ages 
55 and older with a living stepparent, but about 13 percent of women and 
18 percent of men had stepchildren3 (Wiemers et al., 2016).

Studies most commonly show that divorce and remarriage are associ-
ated with less intergenerational contact, support, and relationship quality 
in comparison to those in long-term intact marriages (e.g., Furstenberg et 
al., 1995; Grundy and Shelton, 2001; Kalmijn, 2007; Noël-Miller, 2013; 
Pezzin and Schone, 1999; Shapiro, 2012). Divorced fathers are particularly 
vulnerable; they co-reside with adult children less often and receive fewer 
hours of informal care from them. Divorced grandfathers also have less 
contact with grandchildren and live further from their grandchildren than 
divorced grandmothers (King, 2003).

Transfers of support within families can be a function of need as well 
as preferences. Family members who are separated or divorced have more 
needs for �nancial support and care than those with a partner, and they 
receive more help (Glaser et al., 2008; Kalmijn, 2016). This is consistent 
with studies showing that remarried parents have weaker ties with chil-
dren from prior relationships. Kalmijn (2013, 2015) found that adult 
children had less contact, less support, and poorer quality relationships 
with repartnered fathers than with fathers who remained divorced and 
lived alone.

Not surprisingly, just as interest in aging families has often focused on 
the availability of children for care-giving, research on the impact of divorce 
and remarriage has focused on the relationship between stepchildren and 
stepparents. Stepchildren are less likely to live near or with stepparents in 
later life, they provide less support (of all kinds) than biological children, 

3 Unfortunately, while it is an improvement over previous data collection, the PSID sample 
only collects stepparent information for respondents with living biological parents and only 
collects stepchild information for those currently in a union, so these �gures likely under
estimate the prevalence of stepkin. 
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and they receive less from stepparents (Seltzer et al., 2012). The greater 
numbers of kin added to families by stepparents and stepchildren does not 
appear to make up for the lower amount of support provided in these fami-
lies (Wiemers et al., 2017b). Health outcomes for older stepparents may be 
worse as well. Both men and women with only stepchildren experienced 
greater disability and higher mortality than those with biological children 
alone. Interestingly, stepchildren appear bene�cial for older women’s health 
when biological children are present (Pezzin et al., 2013). 

Family members in complex families are often linked through other 
individuals. For example, stepchildren are tied to a stepparent because of 
that person’s relationship to their biological parent. Their relationship can 
differ depending on whether the biological parent is present and the close-
ness of that relationship. When an adult child’s biological parent is alive, 
more care is given to the stepparent. Correspondingly, the presence of chil-
dren (biological or step) increases the hours of care provided by spouses 
(Pezzin et al., 2009).

Support between parents and stepchildren also depends on the quality  
of the relationships in the family. We generally view these ties as more 
volitional and less obligatory than traditional nuclear family ties, but we 
have few tools to understand the variation within these families in their 
support. Current research is limited both by gaps in information about the 
extensive set of quasi-kin in complex families, and because we know little 
about the early-life antecedents that shape relationships with stepparents 
or half-siblings. 

A few studies have examined differences in the quality of stepchild and 
stepparent relations. While biological children begin their relationships 
with parents at birth, stepchildren meet their stepparents at the time their 
parents marry. Research on younger adults has shown that the closeness 
between adolescents and their stepparents in adulthood is related to the 
quality of the biological parent’s relationship to that parent’s new spouse 
(King and Lindstrom, 2016). Some late-life studies show that stepchildren 
who lived during their childhood with the stepparent receive levels of sup-
port equivalent to that received by biological children (Pezzin and Schone, 
1999; Kalmijn, 2013). Other evidence suggests that stepchildren who were 
older at the time their parents married were more likely to receive �nancial 
support in adulthood (Henretta et al., 2014). Reconciling these con�ict-
ing �ndings will require more data on complex families, with information 
about marital histories and these diverse sets of kin.

NEW FORMS OF FAMILY

Most family dynamics take place at young ages, when unions are 
being formed for independence and reproduction. Yet divorce, remarriage, 
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cohabitation, and other forms of partnering have been rising among mid-
life and older adults. Additionally, recent changes in U.S. law recognize 
same-sex marriage nationally, with consequences for older couples across 
the United States.

Late-Life Cohabitation

Cohabitation has been increasing at all ages in the United States, includ-
ing among older adults. Just as the Baby Boom cohorts were more accepting 
of divorce earlier in life, they also are more open to cohabiting than earlier 
generations, and the proportions in these unions are expected to increase 
(Brown and Wright, 2015). The proportion of those ages 55 and older 
cohabiting with an opposite-sex partner rose from 8 percent of men and 
6 percent of women in 2000 to 14 and 12 percent, respectively, in 2012 
(Vespa et al., 2013). The majority of older cohabiters are previously divorced 
(85% in 2015), and many have children (Stepler, 2017; Brown and Wright, 
2017). Unlike youthful cohabitations, late-life cohabitations are longer and 
more stable, which is consistent with the latter being less of a stepping-stone 
to marriage and more of an alternative to legal union (Brown et al., 2012).

The reasons older cohabiters choose not to marry are less well known. 
Some may not want to take the �nancial risks involved in legal marriage 
at a time when many are living on pension income or savings but prefer 
the companionship and cost effectiveness of living with a romantic partner. 
About a third of cohabiters in one study reported planning bequests to fam-
ily members unrelated to their partner, and cohabitation may be a way of 
protecting these bequests (Vespa, 2012). As marriage becomes more selec-
tive for education, cohabitation has been growing primarily among those 
of lower SES, especially among those with less than a high school educa-
tion. Older cohabiters appear to be similar in their pro�le: 49 percent of 
older cohabiters had a high school education or less (compared with 40% 
of those who remarried) and 21 percent were in poverty (versus only 4% of 
those who remarried) (Brown and Wright, 2017; U.S. Census Bureau, 2016).

Living Apart Together

An alternative to cohabitation, called “living apart together” or LAT, 
is de�ned as a committed romantic relationship in which both partners 
maintain separate households. It is more established in Europe than in the 
United States. The age distribution of LAT relationships is highly skewed 
toward younger ages. In the United Kingdom, over one-half were under the 
age of 25, but 8 percent of women ages 50–59 reported a regular partner-
ship with someone they did not live with (Haskey, 2005). In France, older 
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men were less likely than women to be in LAT relationships and more likely 
to cohabit (Régnier-Loilier et al., 2009). 

As one would expect, given the expense of maintaining separate house-
holds in a committed relationship, individuals in LAT relationships tend to be 
better educated, more egalitarian, have higher incomes, and value autonomy 
(Strohm et al., 2009). Women report LAT as a way to maintain independence 
in a relationship, rather than conforming to gendered expectations (Haskey 
and Lewis, 2006). Older adults may enter into LAT relationships to avoid 
�nancial entanglements, especially when they have children, and to limit the 
impact if and when the relationship ends. Having been divorced, number of 
past unions, and presence of adult children were characteristics positively 
associated with LAT relationships at older ages in the Netherlands and 
France (de Jong Gierveld, 2004; de Jong Gierveld and Merz, 2013; Régnier-
Loilier et al., 2009). In the United States, studying LAT relationships is ham-
pered by lack of data on couple relationships and on same-sex partnerships 
(Strohm et al., 2009). It is also dif�cult to de�ne LAT couples as distinct 
from a less-committed form of “dating” (de Jong Gierveld and Merz, 2013).

Same-Sex Relationships

With the Obergfell decision by the U.S. Supreme Court in June 2015, 
same-sex marriage became legal across the United States. Although it had 
been legal in a number of states before that, it was now possible for same-
sex couples to receive the protections of legal marriage across the country. 
Same-sex spouses gain access to health insurance and other legal bene�ts in 
marriage. They have rights to more fully participate in medical decisions for 
a spouse. They also can be more secure in obtaining retirement or survivor 
bene�ts under Social Security in cases of divorce or death.

Obergfell was the culmination of a rapid change in popular attitudes 
about same-sex relationships and gender identity. In 2001, only 35 percent 
of American adults approved of same-sex marriage. By 2017, this propor-
tion had risen to 62 percent, and 56 percent of Baby Boomers were in favor 
(Pew Research Center, 2017). As same-sex relationships became more widely 
accepted, the numbers of same-sex couples reported in surveys quintupled 
from 145,000 in 1990 to 1.1 million in 2016 (Romero, 2017). In the latter 
half of 2015, the percentage of new marriages that were same-sex unions rose 
from 6 percent pre-decision to 11 percent post-decision (Gates and Brown, 
2015). According to the Williams Institute, the number of married same-sex 
couples has risen from about 390,000 in 2015 to 547,000 in 2017 (Romero, 
2017). That legal marriage was now an option implies that a substantial 
number of older, established same-sex couples may be marrying. Statistics 
on older same-sex couples are limited, but the American Community Survey 
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estimated that in 2016, 26 percent of unmarried and 42 percent of married 
same-sex couple households had a partner ages 55 and older.4 

DIVERSITY

Socioeconomic inequality is central to understanding the present and 
especially the future of family change. The demographic trends described 
in this chapter are quite different for various segments of the population. 
Those without a college education and engaged in “blue-collar” work are 
more likely to have earlier, multipartner fertility. Couples with less educa-
tion are also more likely to cohabit instead of marrying and to have a 
nonmarital �rst birth. Traditional marriage is increasingly becoming the 
province of the college educated (Carlson and England, 2011; Furstenberg, 
2014). Educational differences are already being seen in the generational 
structure of families. The proportion of adults ages 75 and older with four 
sets of grandchildren was twice as great among those without a high school 
degree (38%) as for the college educated (19%) (Seltzer and Yahirun, 
2014).

Social class differences affect multiple generations in families through 
many pathways. Older adults with a college education are more likely to 
give �nancial support to adult children—probably because they are �nan-
cially better off—and children with a college education or more provide 
greater assistance to aging parents (McGarry and Schoeni, 1995). Grand-
parents who are primary care-givers for grandchildren are more likely to be 
in or near poverty, and poor areas with high multigenerational co-residence 
rates have more pneumonia and in�uenza hospitalizations at older ages 
(Cohen et al., 2011). There is also evidence that poor grandparental educa-
tion is associated with low birth weight among grandchildren (McFarland 
et al., 2017).

Another important source of strati�cation among late-life families in 
the United States is race/ethnicity. While today’s older population is less 
diverse than upcoming cohorts, minority families tend to be younger, have 
higher fertility, and live in multigenerational family households (Seltzer 
and Yahirun, 2014). Grandparents who live in these multigenerational 
households are often providing the household chores and child care for 
single parents or couples with two jobs (Treas and Marcum, 2011). 
African American elders who live with others tend to be among the poor-

4 Statistics derived by author from the 2016 American Community Survey detailed tables, 
“Table 2. Household Characteristics of Same-Sex Couple Households by Relationship Type.” 
Available: https://www.census.gov/data/tables/time-series/demo/same-sex-couples/ssc-house-
characteristics.html [April 2018].
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est and more often live with children out of economic necessity (Seltzer 
and Yahirum, 2014).

Older immigrants face unique challenges. While many came to the 
United States when they were younger, a substantial number are joining 
adult children through family reuni�cation programs. They face unfamiliar 
new cultures and language problems, and they are often ignored by younger 
family members, who are busy and whose lifestyles are often quite different 
(Treas and Mazumdar, 2002). In some cases, policies that reduce bene�t 
eligibility for noncitizens make immigrant elders completely dependent on 
children (Treas and Gubernskaya, 2015). Older immigrants who become 
naturalized are more likely to live on their own (Lee and Angel, 2002).

CONCLUDING THOUGHTS

Demographic change is both predictable and completely unknown. In 
the case of population aging, the slow increases in longevity over the past 
century were observable and well documented. The inevitable growth in the 
size and share of the population at older ages was clear. Yet, the implica-
tions of these age structure changes have been broadly debated and far less 
well understood. In particular, the aging of the population is interwoven 
with the process of family change. The gender revolution began 50 years 
ago, and yet its corresponding effects on fertility, marriage, and the quality 
of family relationships are still being evaluated. Studies that focus solely on 
the older population have to some extent been able to sidestep these ques-
tions for many years because gender role transformations largely affected 
men and women at younger ages. Now, as the cohorts at the forefront of 
these revolutions are themselves entering old age, there is a surge in interest 
about the implications of changing family structure and relationships for 
well-being in later life. 

In this chapter, the demographic components of family change and 
the implications for family structure, co-residence, and support have been 
reviewed. One of the reasons this research is possible is the availability of 
family roster data and marital histories in surveys of aging. Many of the 
studies cited here use data from the HRS family of surveys, the PSID roster 
on generations and transfers, or the National Health and Aging Trends 
Study. Each of these sources has extended our knowledge about aging 
families and their relationships. Yet gaps in knowledge remain with regard 
to past (dissolved) relationships and early-life family circumstances. Projects 
that connect information about individuals’ childhood circumstances and 
their reproductive and marital histories will be helpful in �lling in some of 
the remaining gaps.

Another less-well-understood trend is the bifurcation of family lives by 
social class and by race/ethnicity. Overall trends in family change obscure 
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substantial differences in marriage and fertility experienced by those in 
different social and economic positions, especially between those with dif-
ferent levels of education. These differences create unique vulnerabilities 
for those at the lower end of the SES distribution, since they tend to form 
families through less stable and more varied partnerships. More needs to 
be understood about these differences, but oversampling is rarely done in 
surveys on aging for minority elders or those in poverty or low income, and 
studying these families relies on specialized datasets and on small-scale or 
qualitative research.

Demographic changes in families are not only a function of norma-
tive social changes but also respond to economic policy and technological 
change. There is a growing set of studies that have examined the way in 
which national- and state-level policies, the availability of formal care ser-
vices, and new technologies may affect the ways in which families live and 
care for each other, but these topics were beyond the scope of the chapter 
for this volume. 

Finally, the emerging forms of families, such as large sets of quasi-kin, 
nonmarital partnerships, or same-sex marriages (many now with their own 
children), provide a fruitful area for further research. The transformation 
of gender and family roles that has led to this explosion of variety in family 
types and relationships, and the erosion of stereotypes about what families 
are and “should” be, allows researchers to develop new models and theo-
retical understanding of how kinship networks function and what old age 
means in these new and evolving families.
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Intergenerational Transfers 
and the Older Population

Andrew Mason1,2 and Ronald Lee 

INTRODUCTION

Economic behavior varies in fundamental and important ways over 
the life cycle. Early, and again late in life, people consume more than 
they produce through their labor. In between these two phases of the life 
cycle, people produce more through their labor than they consume. The 
life cycle gives rise to institutions and economic systems that facilitate the 
reallocation of resources from one age to another. Intergenerational trans-
fers constitute an essential part of the reallocation system, with govern-
ments and families playing distinctive roles. Families play a central role in 
child rearing with large intergenerational transfers of money and time from 
parents, and to some extent grandparents, to children. In some societies, 
intergenerational family transfers are also an important part of the old-age 
support system. Governments also are heavily involved in intergenerational 
transfers through public programs for education, health care, and pensions. 
Assets, in their varied forms including debt, provide another mechanism 
by which resources can be shifted from one age group to another. Young 
people can consume more than they produce by relying on credit—student 
loans or credit card debt, for example. Seniors can rely on wealth acquired 

1 Corresponding author.
2 The authors’ research for this paper was funded by the National Institutes of Health, NIA 

R24 AG045055. We are grateful to Michael Abrigo, Gretchen Donehower, and other members 
of the NTA network whose estimates we used. The researchers are identi�ed and more detailed 
information is provided on the NTA Website: www.ntaccounts.org. See also Lee and Mason 
(2011) and United Nations Population Division (2013).
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when younger, through bequests or life-cycle saving, to support themselves 
in old age. 

People are deeply altruistic. They care about the well-being of oth-
ers, particularly family members but even strangers. Intergenerational 
transfers are an important manifestation of altruism that serves multiple, 
essential functions in all contemporary economies. Achieving distribu-
tional objectives—for example, that children and the elderly do not live 
in poverty—depends on intergenerational transfers. Achieving economic 
growth and ensuring the welfare of future generations depend on parents 
and taxpayers investing heavily in the upbringing of children. 

Systems of intergenerational transfers will experience considerable 
stress due to the unprecedented changes in population age structure dis-
cussed brie�y in the next section. These effects will depend in part on why 
intergenerational transfers occur. So in the next sections we discuss the 
determinants and then economic consequences of intergenerational trans-
fers from a theoretical perspective. Then we consider empirical patterns 
and projections of public and private intergenerational transfers around the 
world, drawing on National Transfer Accounts (NTA) estimates (Lee and 
Mason, 2011; United Nations Population Division, 2013). We conclude 
with a discussion of policy responses.

THE CHANGING DEMOGRAPHIC AND ECONOMIC SETTING

Demographic forces are important for any system of intergenerational 
transfers because they determine the numbers of those giving transfers and 
those receiving them. Transfers given must always equal transfers received; 
hence, changing population age distributions require adjustments in the 
per capita donations or receipts. Economic forces are important because 
they in�uence the resources of those giving transfers and the needs of those 
receiving them. The future of intergenerational transfer systems will ulti-
mately depend on the interplay between demographic and economic forces. 
If they are mutually reinforcing, many countries will experience population 
aging and slowing economic growth with profound implications. 

Although population growth and age distributions are affected by �uc-
tuations in fertility and mortality, such as the U.S. Baby Boom, the big story 
is the demographic transition: the shift in mortality and fertility from high 
to low values. The demographic transition has been under way at the global 
level for about two centuries, but with very different timing and extent at the 
level of regions and nations. The transition leads �rst to rapid population 
growth and young populations. Next comes an era with rapid growth in 
the working-age population, often referred to as the demographic dividend. 
Population aging is the last stage of this process. Before the transition, 
roughly 4 percent of the total global population was age 65 or older (Lee, 
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2003, p. 168). In 2015 the share in Japan, the country with the oldest 
population, was 26 percent and is projected to rise to 37 percent in 2055 
(United Nations Population Division, 2017, henceforth UN 2017 ). For the 
high-income countries as a group, the share will still be rising in 2100 (from 
17.0% in 2015 to 31% in 2100; UN 2017 ). The rapid population growth 
that occurs during the transition has been replaced by decline in some 
high-income countries. Japan is already experiencing population decline, 
as are Eastern and Southern regions of Europe, and many other countries 
are expected to follow, with Eastern Asia projected to begin to decline in 
2030–2035 and the more developed regions as a whole in 2045–2049 (UN 
2017). The United States is somewhat exceptional among high-income coun-
tries, with slow population growth expected to persist for many decades. 

Standard measures of population aging, including those used above, 
are based on chronological age. With improving health and vitality at older 
ages, alternative measures of aging are being explored. Measures based on 
mortality, disability, self-assessed health, or time until death (Sanderson 
and Scherbov, 2010; Coile et al., 2017) suggest that functional population 
aging is barely occurring at all. After an extended period of decline, the 
observed age at retirement has also been rising in most OECD countries 
since the mid-1990s. However, a countervailing trend in many countries is 
an increase in consumption at old age that often exceeds the additional 
resources produced by the elderly.

Responding to any increase in the number or needs of the elderly will 
prove to be much easier if economic growth is robust. Nondemographic 
factors will play a critical role here, but population change is also likely to 
prove important. Labor supply, saving, and asset-holding vary by age, so 
the number of people at each age in�uences the aggregate supply of labor 
and capital—and over time, the growth rates and levels of aggregate output, 
wages, and interest rates (rates of return on assets). Because the working-
age population is growing more slowly or declining in many countries, in 
the absence of higher rates of labor force participation labor supply will 
grow more slowly or decline and total output growth will slow. Because 
assets are disproportionately held by older adults, capital is likely to rise 
relative to the number of workers. As capital increases relative to labor, 
wages will likely rise and interest rates decline (or remain at currently low 
levels). The increase in physical capital per worker may be reinforced by 
growth in human capital because lower fertility facilitates greatly increased 
human capital investments per child (Becker and Barro, 1988; Mason et al., 
2016). Thus, demographic change likely will lead to slower growth in total 
output but more rapid growth in output per worker.

The effect of population on output per worker is not the entire story, 
however. First, the number of workers relative to the number of people (the 
support ratio) varies over the demographic transition. During the aging 
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phase the support ratio is declining and, hence, output per capita grows 
more slowly than output per worker. 

Second, the division of output between consumption (meeting current 
needs) and saving and investment (meeting future needs) varies. Higher sav-
ing rates are often proposed in preparation for population aging because 
they would spur more rapid economic growth and allow the elderly to 
depend less on old-age transfers. However, as Cutler et al. (1990) pointed 
out, if saving rates are high enough, saving more sacri�ces current living 
standards with little or no bene�t in the future. Moreover, the saving rate 
that maximizes per capita consumption is lower when the labor force 
grows more slowly. For this reason, aging societies can devote more of 
their resources to current standards of living and less to future needs. One 
possibility, then, is that lower saving would bene�t the economy, whereas 
higher saving is needed to meet retirement needs. Under these conditions, 
expanding public transfer programs could eliminate the con�ict by reduc-
ing the saving needed for retirement needs. Another possibility, and one 
that is quite likely, is that current saving rates are less than needed by the 
economy. Under these circumstances, policies that encourage higher sav-
ing by workers would both ease pressures on transfer systems and move 
economies closer to a desirable level of capital intensity. 

A comprehensive analysis by Elmendorf and Sheiner (2017) concludes 
that changing demography will lead to slower growth in per capita con-
sumption. Except for countries with very low fertility, higher birth rates do 
not offer a way out. Lee et al. (2014) show that moderately low fertility, 
a total fertility rate of 1.7 or so, and current mortality rates support the 
highest levels of sustainable per capita consumption. 

THEORETICAL FOUNDATIONS FOR 
INTERGENERATIONAL TRANSFERS

The elderly depend heavily on intergenerational transfers and, in their 
absence, many would face lives of insecurity and impoverishment. The 
elderly are also an important source of intergenerational transfers, support-
ing their own descendants and, through their taxes, non–family members of 
younger generations. What explains the large �ows of economic resources 
across generations? Do intergenerational transfers realize their goals? Do 
they have unintended consequences for better or for worse?

No single, uni�ed theory explains what leads to intergenerational trans-
fers (Arrondel and Masson, 2006). Altruism may motivate both public and 
private transfers to children (Becker, 1960, 1991; Willis, 1973) and to the 
elderly (Altonji et al., 1992, 2000; Lindert, 2004). Alternatively, economic 
�ows that appear to be pure transfers may actually be a form of nonmarket 
exchange. Parents may view children as an investment (Leibenstein, 1972; 
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Caldwell, 1982) or as a form of insurance (Kotlikoff and Spivak, 1981), 
with �ows from parents to children at one stage of the life cycle balanced 
by �ows from adult children to parents later in life. In his seminal paper on 
the exchange motive, Cox (1987) hypothesized that transfers from parents 
to adult children were compensation for care-giving or attention. Adults 
also may leave bequests out of altruism or in exchange for attention and 
care-giving from adult children. And because of uncertainty about the age 
of death, incomplete annuitization, and precautionary saving, a substantial 
portion of bequests may be accidental.

Research often treats public transfers as exogenous or as a consequence 
of an essentially mechanical interaction between exogenous policy and 
changes in age structure. This approach is particularly favored in research 
on how public policy should respond to population aging (Feldstein and 
Liebman, 2002; Diamond, 2004; Feldstein, 2006; Elmendorf and Sheiner, 
2017). But why public transfers vary across countries and over time is an 
important and interesting question. Public transfers may be a consequence 
of altruism, an entirely sel�sh outcome of self-serving political behavior 
(Lindert, 2004), or a mechanism for responding to incomplete markets or 
market failure. Public transfers arise through social insurance schemes that 
respond to health and long-term care needs, disability, and unexpected 
longevity, for example. 

In�uential research by Becker and Murphy (1988) combines altruism, 
investment motives, and market failure in a theory of intergenerational trans-
fers. Parents care about the present and future well-being of their children, 
and they allocate their resources accordingly, providing for their children’s 
current consumption and investing in their human capital to raise their future 
income. But parents also care about their own current and future consump-
tion. Given their limited resources, many parents may invest less in their 
children’s human capital than would be optimal, given the interest rate or 
rate of return to regular capital. In this case, the child might wish to borrow 
to fund further investment but be thwarted by credit market imperfections. 
Parents might then step in to loan their children the funds to invest further in 
their human capital, with the understanding that the children are expected to 
repay the loan when the parents are old. Then children’s education would be 
funded partly by altruistic transfers from the parents and partly by a family 
credit market, or exchange. If adult children assist their parents, this could 
either re�ect altruistic feelings toward them or it could be a repayment of an 
earlier loan. 

If cultural values or institutional mechanisms are not in place to enforce 
repayment of this kind of parental loan, then children—and society—may 
be stuck with a lower level of education than would otherwise be desirable 
and ef�cient. This situation provides a rationale for introducing a public 
transfer system in which children receive public education, funded by tax-
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ing their parents’ generations, while the adults who were compelled to pay 
for this education through taxes are themselves repaid through a public 
pension program, funded by taxing the children’s generation. This is an 
elegant story about how private and public systems might interact to pro-
vide a better outcome, when public transfers improve on what is possible 
through the family alone. 

Samuelson (1958) provided a different theoretical perspective on why 
public transfer programs may enhance welfare by responding to incomplete 
markets. He showed that in an economy with no capital or other durable 
goods, a credit market (intertemporal exchange) could not achieve an ef�-
cient pattern of life-cycle consumption. Achieving a desirable consumption 
trajectory requires saving during the working years to accumulate assets 
that can then be used to pay for consumption in old-age retirement. But in 
this model of society, every generation is a creditor, with larger or smaller 
stocks of assets, and no one is a debtor. In a credit market, however, one 
person’s credit must be matched by another person’s debt. Credit markets 
cannot be relied on to meet life-cycle needs. Samuelson showed that the 
life-cycle problem can be addressed through a social contract under which 
current elderly receive support from current workers, who receive support 
when old from the next generation of workers—and so on, forever. 

Samuelson’s approach is much like a Pay As You Go public pen-
sion system such as the U.S. Social Security system. For such a system, 
Samuelson showed that the rate of return earned by the contributions of 
workers, compared to their eventual bene�ts, would be equal to the rate of 
growth of aggregate income. This same insight applies equally to a familial 
system of support for the elderly. This feature of intergenerational transfer 
systems makes them highly vulnerable to slowing labor force growth and 
population aging. In a rapidly growing population there are many workers 
to support each elder, so contributions can be small relative to eventual ben-
e�ts and the rate of return high. But in a declining population the opposite 
is true. Enter population aging: with slowing population growth rates and 
increasing numbers of elderly per worker, transfer programs for the elderly 
appear to be in trouble. 

An alternative to relying on intergenerational transfers is to invest in 
productive capital, yielding a rate of return determined by markets and the 
underlying health of the economy. However, the desire to hold assets at 
each age, aggregated across the population, might be so large—particularly 
in an aging population—that the rate of return on capital could be driven 
below the rate of return on transfers (the population growth rate plus the 
productivity growth rate). In this case it would be ef�cient to satisfy some 
of the asset demand through transfer systems to the elderly, reducing asset 
holdings until their rate of return rises to equal that on transfers. This pos-
sibility, that population aging could raise the demand for assets to a point 
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where interest rates drop toward zero, is one aspect of “secular stagnation” 
(Summers, 2014), and indeed proposed policies for ameliorating secular 
stagnation include increasing public transfers to the elderly and raising the 
retirement age (Teuligs and Baldwin, 2014). Government debt is another 
form of transfer to the elderly, and raising it has also been proposed.

There are many other ways in which public and private transfers inter-
act with one another and with other aspects of economic behavior. Any 
transfer system alters economic incentives, in�uencing labor supply, saving, 
investment in human capital, and health care usage. In this way, public 
transfers may reduce economic growth further. Private transfers may be 
less subject to this side effect than public ones because of altruistic linkages 
and family monitoring of behavior. Public transfers also alter the private 
incentives for childbearing. Public pensions may reduce a parental motive 
to have children to provide old-age support, and the future contributions 
of children to public pension systems are now a societal bene�t that does 
not accrue to their parents, resulting in lower fertility. In other settings, 
public provision of education and health care for children may encourage 
higher fertility. 

Yet another possibility is that the government tries to raise the welfare 
of the elderly by giving them a larger pension, �nanced by taxing their 
children’s generations. If the balance between their own consumption and 
their children’s was already what the parents wanted, then they might offset 
increased public transfers by making private transfers to their children, as 
suggested by Barro (1974). This would undermine the public policy and 
would also effectively raise the cost to parents per child, further distorting 
the parental fertility incentives (Becker, 1993). This kind of private response 
would depend on the extent to which the motivation for private transfer 
behavior is altruistic and keyed to the well-being of each generation. If 
instead, the observed private �ows of funds and care across generations 
are motivated by exchange, then these �ows would not change in response 
to public policy. 

ANATOMY OF THE U.S. GENERATIONAL ECONOMY 

In 2011, Americans produced more through their labor than they 
consumed for a relatively short age span: from ages 28 to 59 inclusive. 
Those who were 28 and younger or 60 and older consumed more than 
they produced through their labor. Labor income was important for older 
Americans, funding 57 percent of consumption at age 65 and 27 percent at 
age 70. However, the gap between consumption and labor income was large 
at older ages. The per capita de�cit was $50,000 at age 77 and exceeded 
$70,000 for those 88 and older. This compares with a peak de�cit for chil-
dren, realized at age 18, of just under $40,000. Spending on health care 
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was the main reason that the very old in the United States have such a large 
life-cycle de�cit (see Figure 7-1). 

The elderly can fund their life-cycle de�cit in only two ways. First, they 
can rely on assets, either the income generated by their assets or by spending 
down their wealth (borrowing is just another way of spending down their 
wealth). Second, they can rely on intergenerational transfers from family 

FIGURE 7-1  National Transfer Account, United States, 2011.
NOTES: Per capita values in the left-hand panels are in US$ thousands; aggregate 
values in the right-hand panels are in US$ billions. Life-cycle variables are in the 
upper panels; age reallocations are in the lower panels. Consumption includes all 
private and public consumption classi�ed by the age of individuals, not the age of 
the household head or some other household marker. Labor income includes all com-
pensation, including bene�ts, of employees and estimates of the value of labor by the 
self-employed and unpaid family workers. Both consumption and labor income are 
adjusted to match aggregate totals based on the U.S. National Income and Product 
Accounts. All transfers are net values de�ned as transfers received less transfers given. 
Asset-based reallocations are equal to asset income less saving. 
SOURCE: Data from U.N. Population Division (2013), updated from Lee et al. 
(2011).
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members or other private sources and through public programs such as 
Social Security, Medicare, Medicaid, disability insurance, and so forth. 

Young seniors in the United States rely heavily on assets. The asset 
income they devoted to consumption, and not saving, was about $20,000 
per year at age 60. By age 87, asset income devoted to consumption reached 
$40,000 per year, but it funded a much smaller share of the old-age de�cit. 
Older Americans on average continued to save until their late 80s. They 
funded old-age consumption by relying on income from assets, but not by 
dis-saving. 

Net transfers (public plus private) to young elderly, those between 
the ages of 60 and 65, were negative even though they were consuming 
more than they earned. Only after age 65 did they begin to look to inter
generational transfers as a resource. By age 75, net transfers to the elderly 
amounted to about $14,000 per year, increasing steadily to reach $30,000 
for those 90 and older. At no age in the United States are net transfers to 
the elderly as large as asset-based reallocations. 

However, net private transfers to the elderly are negative at every 
age. Even those 90 and older are giving about $3,000 more per year—not 
including bequests—to their children than they are receiving. Thus, the 
elderly are relying on net public transfers, which rise to $33,400 for those 
90 and older. 

How do public transfers to seniors compare to transfers to children? 
Per capita transfers depend on age. Public transfers to preschool children 
in the United States were between $7,000 and $8,000, and such transfers 
were between $17,000 and $18,000 for school-age children (ages 5–18). 
Net public transfers to the elderly were $16,900 at age 75 and $29,300 by 
age 85. On a per capita basis, then, net public transfers to older seniors 
exceeded net public transfers to school-age children—more for health than 
for education. 

The aggregate features of the generational economy depend on popula-
tion age structure in addition to the per capita values. The 0–24-year-old 
population was about two and half times the 65 and older population in 
2011: 101 million versus 41 million. The total U.S. life-cycle de�cit for 
children and the elderly combined was almost $5 trillion in 2011, more 
than 53 percent of total labor income (see Table 7-1). The child/youth de�-
cit was about 60 percent of the total, while the de�cit for older adults was 
40 percent of the total. The life-cycle surplus of those between the ages of 
25 and 64 was insuf�cient to fund the de�cits of the young and the old. The 
shortfall was $3.4 trillion, equal to 37 percent of total U.S. labor income 
(Table 7-1). That portion of the de�cit was funded by asset-based realloca-
tions—asset income less saving. 
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COMPARATIVE FINDINGS

Aging is a global phenomenon, with every country in the world except 
Niger and Equatorial Guinea expected to have an older population in 
2020 than in 2015 (UN 2017 ). However, the extent and pace of aging vary 
enormously by country, particularly when account is taken of variation 
across countries in the economic roles of older adults. In countries where 
the gaps between per capita labor income and per capita consumption are 
low among seniors, aging will be much less disruptive than in countries 
where the gaps are large. Moreover, countries vary greatly in the extent to 
which they rely on intergenerational transfers to �ll those gaps. For those 
that rely heavily on intergenerational transfers, aging will be much more 
disruptive than in countries where seniors are relying on assets to fund their 
old-age needs. 

Aging from an Economic Perspective: The Old-Age Gap

Many measures of aging, such as the old-age dependency ratio (OADR), 
rely on a stylized representation of the life cycle that ignores labor income 
of older adults and ignores the substantial variation in consumption with 
age. In the analysis presented here, the old-age de�cit relative to labor 
income, denoted “GAP ratio,” is used to capture the resource needs of 
the elderly, those 65 and older, relative to the resources available from 
all who work irrespective of their age. The GAP ratio is not a measure of 
dependency because old-age needs are met by relying on age reallocations: 
intergenerational transfers and asset-based reallocations. In the simple con-
sumption loan economy of Samuelson, the life-cycle de�cit would equal the 
net transfers required to support older adults. In the simple life-cycle saving 
economy of Modigliani and colleagues, the life-cycle de�cit would equal 
the �ows required to fund old-age needs relying exclusively on assets (asset 
income and dis-saving; see, for example, Modigliani and Brumberg, 1954). 

The GAP ratio is calculated as follows:

	  

GAP =
c x( ) �� yl x( )( )N x( )

x=65

��

��

yl x( )N x( )
x=0

��

��

c x( ) = per capita consumption at age x

yl x( ) = per capita labor income at age x

N x( ) = population of age x 	

(1)
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GAP is constructed using population by age (UN 2017 ) and per capita 
consumption and labor income pro�les based on NTA estimates available 
for 119 countries (Mason et al., 2016). 

In 2015 the estimated GAP ratio for all countries combined was 
11.5 percent of total labor income.3 

The GAP ratio is closely related to the OADR. For the sake of illustra-
tion, suppose that (a) only those 20 to 64 had labor income and (b) the 
average consumption of those 65 and older was equal to the average labor 
income of those 20 to 64. In this instance, the GAP ratio would equal the 
OADR. In general, neither of these conditions hold because seniors con-
tribute to labor income and seniors consume less than the average labor 
income of those 20 to 64. Thus, the OADR for 2015 of 16.3 percent was 
substantially overstated as compared with the GAP ratio of 11.5 percent. 
From an economic perspective, aging was a less disruptive force in 2015 
than implied by the OADR.

The GAP ratio is very small in low-income countries because seniors 
have relatively high labor income and relatively low consumption. In 2015, 
the GAP ratio for these countries was only about one-third of the OADR: 
3.0 percent as a compared with 8.7 percent. For middle-income countries, 
the GAP ratio was a little more than half of the OADR. For high-income 
countries, the GAP ratio was about three-quarters of the OADR: 19.7 per-
cent versus 25.6 percent. From an economic perspective, rather than a 
purely demographic perspective, aging is an even more severe effect in 
high-income countries than it is in low-income countries.

Recently, labor income has increased at older ages in many high-income 
countries. But old-age consumption in the United States has increased even 
more than labor income, and hence the GAP ratio has continued to rise 
relative to the OADR. 

The life-cycle patterns in high-income countries are reinforcing the 
effects of aging. 

The GAP ratio varies considerably among the high-income countries. In 
2 countries, Japan and Greece, the GAP ratio was more than one-third of 
total labor income; in 16 countries it was less than 20 percent of total labor 
income (see Figure 7-2). Except for Japan, the highest ratios are found in 
Europe. Lower GAP ratios are found in the Americas, Australia and New 
Zealand, and East Asia. 

3 Simple average based on 119 countries. 
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FIGURE 7-2  GAP ratio, 2015, selected high-income countries. 
NOTES: A few small countries have not been included.

Intergenerational Transfers

A large GAP ratio represents a high potential demand for intergen-
erational transfers to seniors. However, as explained above, the old-age 
de�cit may be funded by relying on assets. Moreover, countries may differ 
considerably in the extent to which they rely on public transfers rather than 
private, familial-based transfers. Using the most recently available data for 
29 countries, we see extraordinary diversity in how countries are currently 
meeting the needs of their older populations. 

Figure 7-3 shows the shares of the life-cycle de�cit funded by public 
transfers, private transfers, and asset-based reallocations, based on the 
most recent estimate for each country. Before turning to the results, how-
ever, a word about interpreting the triangle graph might be helpful. A 
country located at any of the three vertices is relying exclusively on that 
source of funding. The Philippines (PH) and India (IN), for example, are 
relying almost entirely on asset-based reallocations while Hungary (HU) 
is relying almost exclusively on public transfers. No country in our dataset 
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FIGURE 7-3  Funding the life-cycle de�cit for those 65 and older. Asset-based 
reallocations, net public transfers, and net private transfers as a proportion of the 
life-cycle de�cit. 
NOTES: Country codes and values for the three sources of funding are shown 
in Table 7-2. Values for Indonesia (not shown): asset-based reallocations are 146 
percent of the life-cycle de�cit, net public transfers are 2 percent, and net private 
transfers are 48 percent. 

is relying exclusively on private transfers. Countries located along any of 
the triangle’s sides are relying exclusively on two sources of funding and 
not a third. For example, net private transfers to the elderly are zero in 
the United Kingdom (GB); they rely on a combination of public transfers 
and asset-based reallocations. At the intersection of the “1/3 gridlines” at 
the center of the triangle, the life-cycle de�cit is funded equally from the 
three potential sources. Only South Korea (KR) and Taiwan (TW) have 
support systems that are relatively balanced in this way. There are many 
countries where net private transfers to older adults are negative, in other 
words the elderly are giving more to their children than they are receiving. 
Values can be read by extending gridlines beyond the triangle. In Mexico 
(MX), for example, public transfers are about one-third of the life-cycle 
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de�cit of the elderly. Values and country codes are shown in Table 7-2, 
which provides estimates of the age reallocations that funded the life-cycle 
de�cit of those 60 and older and 65 and older. The latter estimates were 
used for Figure 7-3.

The importance of public transfers in the old-age support system varies 
greatly around the world. The key tradeoff is between asset-based reallo-
cations and net public transfers. In countries where the elderly are relying 
more on net public transfers to fund their life-cycle de�cit, they are rely-
ing less on asset-based reallocations. An increase in the public transfer share 
by one percentage point is associated with a 0.9 percentage point decline in 
the share funded by asset-based reallocations. 

Three groups can be distinguished along the public transfer–asset-
based reallocation axis in Figure 7-3. Public transfers dominate in most 
continental European and Latin American countries. Except for Spain and 
El Salvador, net public transfers fund at least two-thirds of the life-cycle 
de�cit in this group. In four of these countries—Brazil, Ecuador, Hungary, 
and Sweden—net public transfers to the elderly exceed the life-cycle de�cit. 

Public transfers play a signi�cant but more moderate role in East Asia 
(China, South Korea, Taiwan, and Japan), in Anglo-American countries 
(Australia, the United States, and the United Kingdom), and in Spain and 
Mexico. For elderly in these countries, asset-based reallocations also play 
an important role, funding between one-third and two-thirds of the life-
cycle de�cit. Mexico, with much heavier reliance on assets and less on the 
family, and China, with much less reliance on assets and more on family, 
are exceptions to this generalization. 

In a third group, consisting mostly of middle- or low-income countries, 
the elderly depend heavily on asset-based reallocations and lightly on net 
public transfers. In most of these countries, the elderly are paying as much 
in taxes as they are receiving in bene�ts. Net public transfers are close to 
zero in Cambodia, India, Indonesia, the Philippines, South Africa, and 
Thailand. 

Net public transfers to the elderly fund 65 percent or more of their 
life-cycle de�cit in 8 of 10 European countries and 6 of 8 countries 
in Latin America.

Net public transfers fund between one-third and two-thirds of the 
life-cycle de�cit in Anglo-American and East-Asian countries.

Net public transfers to the elderly are very low in lower-income 
countries—less than one-third of the life-cycle de�cit and often 
close to zero. 
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Private/familial transfers play a secondary role in the old-age support sys-
tem. In no case are net private transfers to those 65 and older more than 
one-third of their life-cycle de�cit. To the extent that the elderly do rely 
on private transfers, region rather than country income appears to play a 
signi�cant role. The countries with net private transfers to the elderly are 
found in East and Southeast Asia (Cambodia, China, South Korea, and 
Taiwan). The exception to this generalization is El Salvador.

In a number of Latin American countries, those 65 and older have net 
negative private transfers. They are contributing more to their children 
than they are receiving. In three of the countries, net public transfers to the 
elderly are very substantial: more than two-thirds of the life-cycle de�cit 
in Uruguay and Peru, and more than the life-cycle de�cit in Brazil. So this 
Latin American pattern may re�ect an altruistic response of the elderly to 
the large public transfers they receive. This behavior is in line with the idea 
that heads of dynastic families formulate an idea of appropriate income 
sharing across the generations, and use private transfers to offset govern-
ment taxes and transfers that distort that distribution (this is one interpreta-
tion of “Ricardian equivalence”; see Barro, 1974). 

In four other countries, the elderly make relatively large downward 
transfers to younger generations in the absence of substantial net public 
transfers: Indonesia, Mexico, South Africa, and Thailand. The situation 
in Thailand is a very recent phenomenon. In the early 2000s, net public 
transfers to the elderly were very modest, while net private transfers to the 
elderly were equal to about one-third of the life-cycle de�cit. 

For many countries, net private transfers to the elderly are small. This 
includes Western countries (Australia, Europe, and the United States), some 
Latin American countries (Costa Rica and Ecuador), and several Asian 
countries (India, Japan, and Philippines). In Japan and many other countries, 
net private transfers do vary with age, turning positive for the oldest old. 

Only in Asia, with minor exception, do the elderly rely on net pri -
vate transfers to meet their old-age needs. Even there, net private 
transfers are less than one-third of the old-age de�cit. 

In three of the six Latin American countries where net public 
transfers to the elderly are very large, downward familial transfers 
are substantial. 

The evidence for a tradeoff between public and private transfers is 
limited. In three Latin America countries (Brazil, Peru, and Uruguay), very 
substantial net public transfers to the elderly are offset by substantial down-
ward transfers. Likewise, in four Asian countries (Cambodia, China, South 
Korea, and Taiwan), lower public transfers are accompanied by higher 
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private transfers, suggesting the possibility of a tradeoff between the two. 
However, in many countries at varying levels of economic development 
and in different regions of the world, familial transfers are small, with no 
apparent connection to public transfers. 

FUTURE TRENDS AND POLICY RESPONSES

We cannot be sure how the NTA age pro�les will change in the future. 
In many OECD countries, the age at retirement has been rising over the 
last two decades, and public pension systems are being reformed in vari-
ous ways. Meanwhile, cultural values and expectations related to familial 
support of the elderly are also changing. However, if current age patterns 
of consumption and labor income were to remain unchanged, population 
aging over the next 50 years would lead to a very substantial increase in 
the old-age de�cit—particularly, but by no means exclusively, in high-
income countries. The �rst round of effects of higher de�cits would be on 
the old-age support systems comprised of public and private transfers and 
asset-based reallocations. Given the prevailing nature of old-age support 
systems, public transfer programs would experience the greatest pressures. 
This would particularly be true in continental Europe and Latin America, 
where net public transfers to the elderly as a share of total labor income are 
projected to double from already high levels. In another important group 
of aging societies, Anglo-American countries and East Asian countries, net 
public transfers would increase substantially but would not approach the 
levels found in Europe and Latin America. 

In principle, private transfer systems could come under the same kind 
of pressure as public transfer systems. But only in East Asia do we see a 
substantial increase in net private transfers to the elderly. Even there, net 
public transfers are projected to be more than twice as important as net pri-
vate transfers over the coming decades. However, it should be kept in mind 
that the public transfer burden is shared across all taxpayers, whereas the 
private transfer burden is not and may be quite substantial for those who 
have surviving, needy aging parents. 

Aging has very little projected effect on asset-based reallocations in 
European and Latin American countries because they currently depend so 
little on assets to fund their retirement. In other countries—Anglo-American 
countries and East Asian countries—aging would lead to a substantial 
increase in asset-based reallocations. 

Old-Age De�cit 

Aging will be quite substantial, as measured by the projected GAP 
ratio, over the next 50 years in both high- and medium-income countries 
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(see Figure 7-4). The GAP ratio is projected to rise in high-income coun-
tries from about 20 percent of total labor income in 2017 to 42 percent in 
2065. The pace of aging is particularly rapid during the next two decades. 
The average GAP ratio is lower in upper-middle-income countries, but the 
increase is very substantial, rising from 8 percent of total labor income in 
2017 to 24 percent in 2065. The change is similar in the lower-middle-
income countries, but we see no increase for several decades in the low-
income country group. The GAP ratio there is under 4 percent until 2049 
and then rises slowly to reach 6 percent of total labor income in 2065. 

Aging and the Old-Age Support System

The projected trend in public and private transfers to the elderly, along 
with asset-based reallocations, depends on the extent of aging as captured 
by the GAP ratio and the support system that prevails in each country. As 
shown in Figure 7-3, above, the most important variation across countries 
is in the extent to which they rely on public transfers versus asset-based 
reallocations. The projections distinguish four groups: (1) countries, mostly 
low-income countries, that rely lightly on intergenerational transfers and 
heavily on asset-based reallocations; (2) countries, mostly East Asian, rely-
ing on a full complement of mechanisms: public transfers, asset-based 

FIGURE 7-4  Projected GAP ratio, 1950 to 2065, by country income group. 
NOTES: Countries are classi�ed based on income group in 2016, using the World 
Bank classi�cation scheme. 
SOURCE: Based on medium variant population projection from UN 2017  and �xed 
NTA age pro�les of consumption and labor income for 188 countries.
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reallocations, and family transfers; (3) countries, mostly Anglo-American, 
with a more balanced reliance on public transfers and asset-based realloca-
tions but little reliance on private transfers; and (4) countries, mostly in the 
Caribbean, Europe, and Latin America, that rely heavily on public transfers 
(see Figure 7-5). 

For the low-transfer countries, aging has had little impact in the past 
and only asset-based reallocations are projected to increase in the future, 
rising from roughly 5 percent of total labor income currently to 20 percent 

FIGURE 7-5  Projected reallocations to adults 65 and older as a share of total labor 
income, four reallocation groups (see Figure 7-3 and accompanying text). 
NOTES: Low-transfer group consists of Cambodia, El Salvador, India, Indonesia, 
Philippines, South Africa, and Thailand. Balanced group consists of China, Japan, 
South Korea, and Taiwan. Partially balanced group consists of Australia, Mexico, 
Spain, the United Kingdom, and the United States. High-public-transfers group con-
sists of Austria, Brazil, Costa Rica, Ecuador, Finland, France, Germany, Hungary, 
Italy, Peru, Slovenia, Sweden, and Uruguay. 
SOURCE: Calculations (by the authors) use the medium variant of the population 
projections from UN 2017  and NTA age pro�les of public transfers, private trans-
fers, and asset-based reallocations.
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of total labor income in 2065. The share of asset-based reallocations is 
substantially higher than in other country groups, even though the extent 
of aging is much less in the low-transfer countries. 

The balanced country group is projected to experience a substantial 
increase in net public transfers to those 65 and older, with public transfers 
as a share of total labor income increasing from about 5 percent in 1950 
to over 20 percent in 2065. A distinctive feature of the balanced group is 
that private transfers rise substantially between now, at 1.6 percent of total 
labor income, and 2065, at 9.1 percent of total labor income. This occurs 
because the oldest old are much more dependent on familial transfers than 
the youngest old. Asset-based reallocations also increase in their importance 
in the balanced countries but do not quite reach 10 percent of total labor 
income in 2065. 

The projected trends in public transfers and asset-based reallocations 
in the partially balanced group are similar to the trends for the balanced 
group, although by 2065 public transfers are lower by about 3 percentage 
points and asset-based reallocations higher by about 5 percentage points in 
the partially balanced group. Private transfers to the elderly remain negative 
throughout the projection period but trend slightly downward. 

For the high-public-transfer countries, net public transfers to the elderly 
are projected to increase sharply, doubling from 19 percent of total labor 
income in 2017 to 39 percent of total labor income in 2065. For this 
country group, the projected increase in asset-based reallocations is small, 
rising from 1.8 to 3.0 percent of total income between 2017 and 2065. Net 
private transfers are projected to remain negative, trending downward in a 
fashion very similar to that found in the partially balanced group. 

Fiscal Effects and Public Policy

If current age-speci�c bene�t levels were to continue, public spending 
on old-age needs would grow quite rapidly, particularly over the next few 
decades, in both high- and middle-income countries. The share of national 
income devoted to old-age transfers in many European and Latin American 
countries would reach especially high levels. These undeniable realities have 
led to a broad consensus that current programs are not sustainable and that 
public-sector reform is critical (De Nardi et al., 1999; Feldstein, 2006). 
Adding further to the dif�culties is the precarious state of public �nances 
in many countries owing, in part, to the 2008 �nancial crisis (Holzmann, 
2014). 

The severity of a coming �scal crisis will depend in large part on the 
overall health of the economy under the in�uence of aging, slowing labor 
force growth, and other factors that are not heavily in�uenced by demo-
graphic change (National Research Council, 2012). The specter of secular 
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stagnation represents a pessimistic perspective on long-term prospects, but 
there is considerable disagreement on key issues (Keynes, 1937; Hansen, 
1939; Gordon, 2015; Summers, 2015; Ito, 2016). The impact of age struc-
ture on job growth could be offset to some extent by expansive macro
economic policy leading to higher job growth, higher female participation, 
and greater participation among young and old workers. Productivity gains, 
including those attributable to greater human capital investment, could 
offset the decline in the number of workers. These factors could boost rev-
enue growth and support a larger public-sector role in the old-age support 
system. Trends in interest rates will have a more mixed impact. Low interest 
rates, if they continue, will bene�t governments with high public debt but 
will hurt seniors expected to fund a larger share of their old-age needs rely-
ing on pensions and other private assets (National Research Council, 2012). 

The economic hallmarks of aging at the individual level are the sharp 
decline in labor income and the rise in health care spending. These features 
of the life cycle �gure prominently in policy formulations directed at curtail -
ing the growth of public transfers to the elderly. A source of optimism is 
that improvements in health will alter the life cycle by reducing growth in 
health care spending and facilitating a longer work life (Milligan and Wise, 
2012; Coile et al., 2017). This gives rise to two important issues. The �rst 
is that improvements in health status are far from certain. In the United 
States, for example, gains in health status appear to have stalled in recent 
years and the obesity epidemic raises alarms about the future (Martin et 
al., 2010; Freedman et al., 2013; see also the chapter by V. Freedman in 
this volume). 

Second, history suggests that improvements in health status cannot be 
counted on to produce marked changes in the life cycle in the absence of 
effective policy. Recently, age at retirement in the United States and many 
other OECD countries has trended upward (see the article by C. Coile in 
this volume). Before this recent reversal, however, the retirement age was 
trending downward for a long period (Costa, 1998; De Nardi et al., 1999) 
and health care spending trended upward (European Policy Committee and 
European Commission, 2006; Feldstein, 2006; Ogawa et al., 2007), despite 
steady declines in mortality rates and improvements in health. 

The way forward is clearest on the labor side. Improvements in health 
mean that people can work longer. If older workers remain in the labor 
force, evidence strongly suggests that young workers will not be adversely 
affected. Relatively straightforward policies, raising or eliminating the 
retirement age and reducing the incentives for early retirement created 
by high effective tax on labor income for older workers, will be effective 
(Gruber and Wise, 1999). 

Health reform is exceedingly complex and contentious and cannot be 
addressed in any detail here. 
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Four important considerations are critical in efforts to moderate the 
growth of public transfers to the elderly. First, public transfers have pro-
found distributional effects. They have helped to reduce poverty among the 
elderly, overall and relative to other age groups. However, public pension 
programs in the United States and possibly other countries are regressive 
because low-income individuals have much shorter life spans (National 
Academies of Sciences, Engineering, and Medicine, 2015). Second, public 
programs play an essential role in mediating the high risks faced by the 
elderly. Market-based alternatives such as lifetime annuities and long-term 
care insurance have not been adequate alternatives to public programs. 
Third, many individuals are not prepared to shoulder greater responsibil-
ity for the complex challenges of providing for old-age needs (Mitchell and 
Moore, 1998; Scholz et al., 2006). Finally, political uncertainty in some 
countries damages efforts by individuals and �rms to play an essential role 
in meeting old-age needs. 

Future Needs

In the past, analysis of the linkages between demographic changes 
and the macroeconomy has been constrained by a gap in national sta-
tistical systems. Demographic data are organized around the individual, 
whereas national accounts are organized around �rms, households, and 
governments. This mismatch between demographic and economic data 
undermines efforts to analyze the economic effects of the most important 
demographic changes occurring in countries at all levels of development 
and at different stages of the demographic transition. Some of the most 
basic economic data about the elderly are not available.

National Transfer Accounts, used extensively in this paper, were devel-
oped to improve the linkages between demographic and macroeconomic 
data. The value of this approach is demonstrated by the widespread interest 
in constructing NTA. Currently, NTA are being constructed for more than 
90 countries. 

The construction of NTA is being carried out by country teams based 
in universities, think tanks, or government agencies, with coordination 
provided by an informal network supported through competitive research 
grants. However, the construction and dissemination of national statistical 
information is properly the responsibility of national and regional statisti -
cal agencies. Some national statistical agencies are exploring the possibility 
of incorporating NTA into their national statistical systems. Several U.N. 
agencies, notably the U.N. Population Fund, the U.N. Population Divi-
sion, and the U.N. Development Program, have been actively involved 
in the development and dissemination of NTA. However, it is essential that 
the construction of NTA be incorporated into of�cial statistical systems 
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at the national, regional, or global level to ensure that this important source 
of information is broadly available on an ongoing basis. 

CONCLUSIONS

Intergenerational transfer systems are critical to the functioning of all 
societies. They channel resources to children, providing for their mate-
rial needs and, with a lag, in�uencing their productivity as adults. And 
they channel resources to the elderly, with profound implications for their 
health, their economic security, and other essential features of their lives. 

As population aging occurs, old-age intergenerational transfer systems 
will become both more important and more dif�cult to sustain. Aging, how -
ever, is not a one-size-�ts-all problem. Many countries in East and South-
east Asia and Southern and Eastern Europe can expect very rapid aging due 
to their low rates of fertility. Many countries in Europe and Latin America 
will face much greater imbalances in their old-age support systems because 
those public systems are so large. Elsewhere in the world, the United States 
included, aging is expected to be more moderate with more slowly shifting 
intergenerational transfer systems.

Public transfers are much more important to the elderly than familial 
transfers except in a few countries, mostly in East Asia. Consequently it is 
usually the public transfer systems that are particularly vulnerable to popu-
lation aging. Even outside Europe and Latin America, the share of national 
resources needed to support old-age systems would grow substantially in 
the absence of signi�cant reform. 

A critical issue is whether aging will lead to economic stagnation. 
There is widespread agreement that demographic change will represent 
a signi�cant headwind for high-income economies for some time. Slower 
growth of the working-age population will almost surely translate into 
slower growth in gross domestic product (GDP). It is possible, of course, 
that other factors could outweigh demographic ones. The impact of aging 
on per capita income and per capita consumption, in particular, is less 
certain because of the effects of population aging on human and physical 
capital accumulation.

The policy responses are likely to prove critical. Labor market and 
pension reforms are particularly appealing. If people have longer, healthier 
lives, they can surely work longer. And if people delay retirement, tax 
revenues can rise and spending on public pensions can be curtailed. Policy 
with regard to health care is also critical, particularly in the United States 
where health spending is such a high share of GDP and health policy is in 
such disarray. 

It seems unlikely that private transfers will play a much greater role in 
the future, given their limited role today. Moving to a sustainable old-age 
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support system will unquestionably require great reliance on other sources 
of support besides public or private transfers, notably increased labor at 
older ages and increased reliance by the elderly on asset income. Funded 
pensions and other forms of assets are likely to become increasingly impor-
tant. Such a shift could have favorable growth effects by increasing capital 
accumulation and reducing tax rates, but it could also lead to other serious 
challenges, including declining rates of return, increased exposure to new 
sets of risks, and ignorance and vulnerability on the part of many elderly. 
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INTRODUCTION

Retirement refers both to the act of withdrawing from the workforce 
and to the period of life that follows this action. By either de�nition, retire -
ment is central to any discussion of aging. Yet retirement only emerged as a 
distinct chapter of life during the 20th century—a “third act” that follows 
the childhood years during which education is acquired and the prime adult 
years during which people work and accumulate assets. 

Longevity increases played a key role in this development. Life expec-
tancy at age 65 in the United States, for example, rose from 11.9 years 
for men and 13.2 years for women in 1935, the year that Social Security 
was established, to 17.0 and 19.6 years in 2018, an increase of 5.1 and 
6.4 years, respectively (Bell and Miller, 2005). The probability of living to 
age 65 rose substantially over this period as well.

The age of labor force withdrawal is the other factor that determines 
the length of retirement, and this too changed dramatically. In the past, it 
was typical to work at even the oldest ages; the labor force participation 
rate of U.S. men ages 65 and older exceeded 75 percent in 1880 (Costa, 
1998). This rate declined continuously over the next century, falling to 
below 20 percent by 1990, a pattern also seen in France, Germany, and the 
United Kingdom. This trend, combined with longer lives, means that most 
workers today can expect to spend two decades in retirement, and those 
who end up being long-lived may be retired for three to four decades.

The retirement decision has long been of interest to analysts and policy 
makers alike. First, it is central to well-being; by working longer, an indi-
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vidual can accumulate more assets and has fewer years of retirement con-
sumption to �nance but also enjoys fewer years of leisure. For society as 
a whole, changes in the age of retirement affect taxes paid and transfers 
received, as well as the size of the labor force and the economy. As longev-
ity increases tend to increase the share of societal resources going to the 
elderly, increases in the age of retirement can serve to counteract this trend.

In fact, there has been a strong trend toward later retirement for both 
men and women in the United States and around the world over the past 
several decades. Many factors may have contributed to this trend, including 
improvements in longevity and health, increases in education and sector 
shifts in the economy, and increasing labor force participation by women, 
which may induce husbands to work longer, due to the complementarity 
of leisure. Public and private pensions are also likely to have played a cen-
tral role. Much as the increasing availability and generosity of public and 
private pensions helped to make earlier retirement possible over the course 
of the 20th century, changes to pensions in the past few decades that have 
raised retirement age and strengthened the �nancial incentives for work at 
older ages have encouraged people to work longer.

Not only is life’s third act longer than in the past but the line between 
work and retirement is not always as distinct as suggested by this analogy. 
Workers often spend a period of time working part time, in self-employment, 
or at another job after leaving their career employer, or they may retire but 
subsequently re-enter the labor force. While analysts often abstract from this 
reality for simplicity and focus on labor force participation or employment, 
understanding the more complex realities of the retirement transition is neces-
sary for designing retirement policy.

The trends of increasing longevity and longer work lives are in contrast 
with another trend in the United States, the rising frequency of labor force 
exit via the disability route before the standard age of retirement. While it 
may seem puzzling that these trends could coexist, one explanation is that 
disability insurance (DI) policy parameters, such as the stringency of medi-
cal screening, are critical determinants of the use of the disability route and 
may indeed be more important than health in explaining differences in the 
receipt of disability bene�ts across countries or over time. It may also be 
useful to look beyond population averages at trends in health and work 
by socioeconomic status (SES), to understand whether there are groups 
experiencing worsening health and economic opportunities that may be 
re�ected in rising DI use. As public pensions continue to evolve in a way 
that both encourages and incorporates an expectation of longer work lives, 
it is important to assess the ability of different segments of the population 
to respond.

In this chapter, I �rst highlight key aspects of retirement behavior, 
including the trends in labor force participation, the complexity of the 
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retirement transition, and the relationship between trends in disability and 
work. I then discuss �ndings from the retirement literature that help one 
to understand retirement decisions and to explain these trends. I conclude 
with some thoughts about the frontier of the retirement literature, including 
directions for future research. The analysis focuses on the United States but 
also offers some international context on these issues. 

RETIREMENT PATTERNS AND TRENDS 

Labor Force Participation 

In the predecessor to this volume, Quinn and Burkhauser (1994) sug-
gested that the trend toward earlier retirement for men in the United States 
may have stopped or even reversed. As seen in Figure 8-1, this analysis 
was prescient. For men ages 60 to 64, participation reached a trough of 
53 percent in 1994 and has subsequently risen by 9 points, to 62 percent in 
2016. For men ages 65 to 69, the trough occurred about a decade earlier, 
and participation has since risen by 13 points, to 37 percent. For men ages 
55 to 59, participation fell by 4 points over this period, reaching a low 
of 77 percent in 2016.1 This drop re�ects a different labor market trend: 
declining participation among prime-age men.2

The trends for women, seen in Figure 8-2, show even larger increases 
in participation. From 1980 to 2016, participation rose by 17 points for 
women ages 55 to 59 and 60 to 64, reaching 66 and 50 percent, respec-
tively. Participation among women ages 65 to 69 rose by 13 points, to 
28 percent in 2016. Unlike the U shape in participation for older men, 
women’s participation rose continuously over this period, re�ecting rising 
participation by women of all ages. Goldin and Katz (2018) showed that 
the cohorts of women who are working longer at older ages had higher 
rates of participation throughout their life cycle; they found that cohort 
differences in work at older ages are largely a function of earlier changes 
in human capital accumulation, such as higher educational attainment and 
greater employment continuity.

The patterns in other developed economies are similar to those in 
the United States and are often larger in magnitude. Figure 8-3 displays 

1 The participation rate by age group may be affected by variation in the size of individual 
birth cohorts. For example, when there is a large cohort of 60-year-olds, the participation 
rate at ages 60 to 64 may rise because 60-year-olds work more than 64-year-olds. This con-
cern is mitigated by focusing on the long-term trend in participation rather than short-term 
�uctuations.

2 The Council of Economic Advisors (2016) documented this trend and explored supply- and 
demand-side factors that may have contributed to this decline. The authors concluded that the 
decline in real wages of less skilled workers is an important factor.
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FIGURE 8-1  U.S. male labor force participation rate by age, 1980–2016.
SOURCE: Bureau of Labor Statistics series LNU01300189, LNU01300197, and 
LNU01300203.

FIGURE 8-2  U.S. female labor force participation rate by age, 1980–2016.
SOURCE: Bureau of Labor Statistics Series LNU01300346, LNU01300352, and 
LNU01300358.
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FIGURE 8-3  Labor force participation rate, men ages 60 to 64, by country and 
year.
SOURCE: OECD statistics, labor force status, by sex and age. Available: https://
stats.oecd.org [April 2018]. 

the labor force participation rate for men ages 60 to 64 in selected coun-
tries from 1980 to the present. In all of the European countries (France, 
Germany, Italy, Sweden, and the United Kingdom) and in Australia and 
Canada as well, there is a U-shaped pattern in men’s participation, with an 
increase of 14 to 21 percentage points from the trough to the 2016 value; 
Japan and Korea experienced an increase of 10 to 11 points. Despite simi-
larities in trends, participation levels can vary substantially across similar 
countries. For instance, only 30 percent of men ages 60 to 64 in France 
were in the labor force in 2016, versus 65 percent in Germany and 75 per-
cent in Sweden. Participation was highest in Japan, at 80 percent.

For older women, there have been large increases in participation 
in most countries, as seen in Figure 8-4. Many of the countries with the 
biggest changes are those where men’s participation also rose substan-
tially. Women’s participation increased by 21 to 27 points in Canada, 
Italy, Sweden, and the United Kingdom, by 38 points in Australia, and by 
44 points in Germany. Increases in the other developed economies have 
been smaller, at 8 to 17 points. Participation levels for women ages 60 
to 64 in 2016 varied widely, from about 30 percent in France and Italy to 
68 percent in Sweden. The gap in participation between men and women 
also varies across country, with older men being no more likely to work 
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FIGURE 8-4  Labor force participation rate, women ages 60 to 64, by country and 
year.
SOURCE: OECD statistics, labor force status, by sex and age. Available: https://
stats.oecd.org [April 2018]. 

than older women in France but about 15 percentage points more likely in 
most developed countries and more than 25 percentage points more likely 
in Japan and Korea.

The age pattern in retirement is also of interest. Most U.S. workers 
retire in their 60s; of those still working at age 60, about two-thirds of 
both men and women withdraw from the labor force by age 70. Retire-
ment accelerates starting at age 60, with spikes in the retirement hazard (or 
probability of labor force exit at a given age, conditional on remaining in 
the labor force until that age) at ages 62 and 65. These spikes correspond 
to the traditional early and full retirement ages for Social Security and the 
Medicare eligibility age. Evidence suggests that these programs do contrib-
ute to the spikes. Burtless and Mof�tt (1986) noted that the age-62 peak 
in retirement only emerged after the option of claiming bene�ts at 62 
was introduced, and Mastrobuoni (2009) found that the rise in the Social 
Security full retirement age (FRA) has led to an increase in the average 
age of retirement that is half as large as that in the FRA. Gruber and Wise 
(1999) documented that the share of remaining workers who exit at the 
pension full retirement age is 60 percent or above in Belgium, France, Italy, 
the Netherlands, Spain, and the United Kingdom, far larger than the spike 
in the United States. 
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Labor force participation and retirement patterns differ substantially 
by education and race. Coile and Levine (2010) reported that the annual 
probability of retiring at ages 55 to 69 in the United States was a third 
or more lower for college graduates than for high school dropouts, lead-
ing to lower labor force participation rates at ages older than 55 for the 
less-educated. Flippen and Tienda (2000) noted that the employment rates 
for Black and Hispanic men ages 51 to 61 in 1992 were 15 and 8 points 
lower, respectively, than the rate for White men, while the rates for Black 
and Hispanic women were 2 and 10 points lower, respectively, than the rate 
for White women. Differences in labor supply of these groups at older ages 
could be driven by differences in longevity or in the enjoyment derived from 
work, among other factors. Bound et al. (1995) concluded that differences 
in health status can explain much of the Black versus White differences in 
labor force attachment and essentially all of the differences by education. 
Hayward et al. (1996) concurred that Blacks’ lower participation rates 
are a function of disability but noted that due to their shorter life expec-
tancy, Blacks spend more of their lives in the labor force than do Whites. 
They concluded that “retirement is more a White experience than a Black 
experience.”

Indeed, a focus on labor force participation rates by chronological age 
ignores differences in life expectancy across racial and education groups 
and across birth cohorts. Groups that have a longer life expectancy at a 
given age, say age 65, may be expected to have higher labor force partici-
pation rates, re�ecting the additional years of retirement consumption to 
be �nanced, as well as social norms about the share of adult life spent in 
work and retirement. Steuerle and Spiro (1999) calculated the labor force 
participation rate over time for a man with a constant life expectancy (as 
opposed to a constant chronological age). They found that the decline in 
their measure between 1940 and 1997 is about 15 percentage points greater 
than the decline in the traditional age-based measure.

In summary, labor force participation rates have risen for men and 
women over the past two decades, both in the United States and other 
developed economies. The pattern for men is a U shape, with the recent 
increase coming after a century of decline, whereas for women, participa-
tion rates have only increased. In the United States, most workers retire 
during their 60s, and the probability of retirement spikes at ages associ-
ated with Social Security and Medicare eligibility. Blacks, Hispanics, and 
those with less education have lower labor force participation at older ages 
than do their White and more-educated counterparts. Finally, focusing on 
participation at a given life expectancy rather than chronological age may 
alter perceptions of differences in participation over time or across demo-
graphic groups. 
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The Retirement Transition

Whereas researchers often focus on the labor force participation rate 
due to its ease of measurement, simplicity of interpretation, and longevity 
in survey data (Hayward et al., 1996), this measure does not capture 
the complexity of many retirement transitions. The traditional retirement 
transition is one in which a worker moves from full-time work for a career 
(or long-term) employer directly to full retirement. Yet many other paths 
are possible. First, workers may reduce hours but remain with the same 
employer, a practice known as “phased retirement.” Second, workers may 
leave their career job for a transitional “bridge job” that may offer the 
opportunity to perform a different kind of work or to work fewer hours. 
Third, workers may switch from working for others to self-employment. 
Finally, an initial labor force exit may subsequently be followed by labor 
force re-entry or “unretirement.” 3

Collectively, the use of these other exit routes is quite high. Cahill et al. 
(2015) reported that among U.S. workers ages 51 to 56 who were work-
ing for a career employer in 1992, 4 in 10 had used a bridge job by 2010. 
About half of these bridge jobs were part-time jobs. Johnson et al. (2009) 
found that two-thirds of workers in their early 50s who moved to a new 
job before retiring also changed occupations. The most common career 
switch is from a managerial job into a sales or operator position. For those 
who change jobs, the new job typically features a lower hourly wage and 
is less likely to offer health insurance bene�ts, but it is also rated as hav-
ing less stressful working conditions and higher worker satisfaction when 
compared to the old job.

Relative to the prevalence of bridge jobs, use of phased retirement is 
less common in the United States, with Cahill et al. (2015) �nding that only 
2 to 3 percent of workers reduced the hours on their career job by at least 
20 percent over an 18-year period. Lack of access to phased retirement is 
one potential reason for the low utilization of this route. Hutchens (2010) 
found that while most white collar employers say that they permit phased 
retirement, employers are selective in providing employees with the oppor-
tunity to enter this arrangement, with older, high-performing workers more 
likely to be granted access.

3 Other terms have also been used to describe these transitions. “Gradual retirement” is a 
generic term that refers to a gradual withdrawal from the labor force by any means that results 
in reduced work effort (Kantarci and Van Soest, 2008); this term could encompass phased 
retirement, bridge jobs, and transitions to self-employment. In a characterization related to 
the idea of unretirement, Mutchler et al. (1997, p. S4) distinguished between unidirectional 
“crisp” exits from the labor force and “blurred” transition patterns that “may include re -
peated moves in and out of the workforce, and may even include periods during which the 
roles of worker and retiree are held simultaneously;” they �nd that the latter is more common 
than the former. 
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TABLE 8-1   Part-Time Work and Self-Employment in the United States, 
1980–2016 (in percentage)

 Part-Time Work
Part-Time Work as Share of 
All Work

55–59 60–64 65–69 55–59 60–64 65–69

Men, 1980–1994 4.3 6.2 10.0 5.7 11.7 39.2

Men, 1995–2016 5.4 7.5 9.9 7.2 13.4 31.5

Women, 1980–1994 13.0 10.5 8.0 25.7 31.5 53.8

Women, 1995–2016 12.7 12.3 10.3 20.3 27.5 44.8

Self-Employment
Self-Employment as Share of 
All Work

55–59 60–64 65–69 55–59 60–64 65–69

Men, 1980–1994 13.8 11.6 8.1 18.3 22.0 31.8

Men, 1995–2016 14.6 12.9 9.6 19.7 23.1 30.3

Women, 1980–1994 4.9 3.4 2.2 9.7 10.3 14.8

Women, 1995–2016 6.8 5.8 3.9 10.9 13.0 16.9

NOTE: Part-time work is de�ned as working less than 35 hours per week.
SOURCE: Author’s calculations from March Current Population Survey, 1980–2016. Data 
are weighed using person weights. 

Table 8-1 details the frequency of part-time work among older indi-
viduals in the United States. These values include part-time work on both 
career and bridge jobs. To allow for some comparison over time, averages 
are shown for the years 1980 to 1994 and 1995 to 2016, corresponding to 
the periods in which male labor force participation was falling and rising. 
For men, part-time work rises with age, with 5 percent of men ages 55 to 
59 working part time in the more recent period, versus 10 percent of men 
ages 65 to 69. Values for women are higher, especially at younger ages: 
13 percent of women ages 55 to 59 work part time.

It is also useful to consider the share of workers who are engaged in 
part-time work. This rises even more dramatically with age, with one-third 
of male workers and nearly half of female workers ages 65 to 69 work-
ing part time. There is no clear pattern of differences across the two time 
periods, as the share of individuals working part time rises while the share 
of workers doing so declines over time. 

Comparable data for Europe are available from Kantarci and Van Soest 
(2008). In 2001, the share of workers ages 51 to 65 working part time aver-
aged 9 percent for men and 42 percent for women in their sample of 14 
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countries, with considerable variation across countries. This average value 
is the same as that for U.S. men and more than twice that for U.S. women. 
As in the United States, there is no clear trend over time. Partial retirement 
in Europe may be facilitated by the existence of partial pension schemes, 
which allow individuals to reduce work hours and draw a share of the full 
pension. Denmark, Finland, France, Germany, Spain, and Sweden all have, 
or have had, such schemes, and many other European countries make it 
possible for workers to combine work and pension receipt in some way 
(Reday-Mulvey, 2000). Kantarci and Van Soest (2008) noted that the rela-
tive lack of mobility in European labor markets, as compared to the U.S. 
market, may increase the appeal of phased retirement rather than a bridge 
job for those seeking part-time work. 

For some, self-employment may offer yet another option for reducing 
labor force activity. Self-employment provides greater �exibility in hours, as 
well as greater autonomy and the potential to work a nonstandard sched-
ule. Zissimopoulos and Karoly (2007) showed that the share of workers 
who are self-employed rises with age and estimated that this is primarily 
driven by net switching into self-employment at older ages, rather than by 
later retirement among the self-employed. Ramnath et al. (2017) found that 
the self-employment hazard rises at key Social Security eligibility ages and 
that transitions to self-employment are associated with declines in income 
(particularly at older ages) and hours worked, supporting the notion that 
self-employment can serve as a means of gradual retirement.

Table 8-1 reports the prevalence of self-employment by age and sex 
in the United States. In a reversal of the pattern for part-time work, self-
employment is more common among men than women, with 15 percent 
of men and 7 percent of women ages 55 to 59 engaged in such work. The 
share of individuals who are self-employed falls with age, while the share 
of workers rises, reaching 30 percent of male workers and 17 percent of 
female workers at ages 65 to 69. There is a slight increase over time in the 
share of workers who are self-employed. 

While treating labor force withdrawal as unidirectional may be con-
venient for analysts, it is fairly common for workers to re-enter the labor 
force after an initial exit. Maestas (2010) found that 24 percent of those 
who are not working for pay return to either part-time or full-time work 
within 6 years, while an additional 16 percent transition from part-time to 
full-time work. Interestingly, about four-�fths of those who unretire had 
anticipated making this transition; there is little evidence that people return 
to work due to negative �nancial shocks, but some indication that changes 
in leisure preferences may play a role. As with bridge jobs, the new jobs of 
those who re-enter often feature lower wages, fewer bene�ts, and a change 
of occupation, particularly from manufacturing and managerial or profes-
sional work into services, sales, and administrative support positions.
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Overall, it is evident that many workers retire gradually, either by 
reducing hours on their current job, moving to a bridge job, or switching 
to self-employment; many also return to the labor force after an initial exit. 
Across all of these paths, it is typical for those who are still working at older 
ages to be in a different occupation, working fewer hours, and receiving 
lower pay and bene�ts as compared to their career job. 

Disability and Work

The long-term trends toward increasing longevity and longer work 
lives run counter to another signi�cant trend in health and work in the 
United States: the increasing prevalence of workers exiting the labor force 
due to disability. Disability and the receipt of DI bene�ts are distinct yet 
related concepts, both of which are relevant to this discussion. 

While there is no universal de�nition of disability, it is generally under-
stood to refer to having a physical or mental health condition that limits 
an individual’s ability to work for pay. Given this broad de�nition, it is not 
surprising that identifying an ideal measure of disability prevalence is chal-
lenging. A self-report of a work-limiting disability is directly relevant to 
labor supply decisions and available in many surveys. However, responses 
may not be comparable across individuals and may be in�uenced by the 
availability of DI bene�ts or by the individual’s work decision (Waidmann 
et al., 1995). This criticism is levied at self-reported measures more broadly, 
including health status, a widely used measure. Objective health measures, 
such as diagnoses of chronic diseases, skirt these issues but may be only 
imperfectly correlated with work ability (Bound, 1991). Comparisons over 
time may be complicated by changes in reported versus true prevalence or 
changes in the ef�cacy of treatment. Measures of functioning include self-
reports of the ability to perform activities of daily living  such as bathing and 
dressing, instrumental activities of daily living  such as housework and cook-
ing, and physical tasks such as walking and climbing stairs. These measures 
of functioning, as well as reports of pain and measurements of physical abil-
ity (for example, grip strength), complement other measures of disability 
but may be subject to some of the same concerns.

Early work on disability proposed several competing hypotheses about 
the implications of falling mortality rates for disability at older ages. The 
“compression of morbidity” theory posits that the age of disability onset 
will continue to rise as mortality declines reach a natural limit, leading the 
period of disability to be compressed into a shorter number of years at the 
end of life (Fries, 1980). By contrast, the “failure of success” view suggests 
that mortality rates will decline while the incidence of chronic diseases 
remains constant, resulting in individuals being disabled for a longer period 
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of time (Gruenberg, 1977).4 In the former scenario, workers who are living 
longer would have more years free of disability and might work longer as 
a result. In the latter, advances in life expectancy would not translate into 
increased capacity to work at older ages; indeed, the share of the cohort in 
poor health could be rising over time, if additional survivors are dispropor-
tionately drawn from the least healthy in the cohort. 

The literature has not reached a consensus as to which view prevails. 
One reason for this uncertainty is the multiplicity of measures of disability 
and health, as discussed above. As Crimmins (2004) noted, measures do 
not necessarily all move in the same direction, at the same time, and equally 
for all age groups. Focusing on disease and mobility functioning, Crimmins 
and Beltrán-Sánchez (2010) found that the length of life with disease and 
mobility functioning loss increased between 1998 and 2008. By contrast, 
Cutler et al. (2014) de�ned disability in terms of impairments in activities 
of daily living and instrumental activities of daily living and concluded 
that disabled life expectancy shrank and disability-free life expectancy rose 
between 1991 and 2009. Crimmins (2004) reported that the health of older 
people improved along most dimensions in the preceding two decades.5 

Relative to disability, DI receipt is easier to de�ne and measure. Individ-
uals who are disabled may be eligible to receive DI bene�ts. DI applicants 
typically must pass a medical screening to verify that their disability meets 
the established criteria. For example, the U.S. Social Security Act de�nes 
disability as “the inability to engage in any substantial gainful activity by 
reason of any medically determinable physical or mental impairment(s) 
which can be expected to result in death or which has lasted or can be 
expected to last for a continuous period of not less than 12 months.” In the 
United States and many other countries, individuals must have worked and 
made payroll tax contributions to the DI program for some period before 
disability onset in order to be eligible for DI bene�ts (Wise, 2016).

The share of the population ages 60 to 64 that is receiving DI bene�ts 
provides a fair approximation of the use of the DI exit route from the labor 
force (as individuals can only claim DI until the Social Security FRA, now 
age 66 for those born from 1943 to 1954). In 2016, 14 percent of men and 
12 percent of women ages 60 to 64 were receiving DI bene�ts, re�ecting an 
increase of about 3 percentage points for both groups since the late 1980s. 
DI participation among the working-age population as a whole dipped 
brie�y in the early 1980s, following a tightening of medical eligibility, 

4 An intermediate view is that both mortality and morbidity will continue to decline, with 
indeterminate effects on the relative length of disabled and disability-free life at older ages 
(Manton, 1982).

5 See Cutler and Wise (2008) for additional analyses of health trends at older ages. More re-
cently, evidence of rising morbidity and mortality in midlife for U.S. Whites (Case and Deaton, 
2015) raises the concern that the heath of the elderly could decline in the future.
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but has grown steadily over the past 25 years. Autor and Duggan (2006) 
attributed this growth to three factors: a 1984 law that loosened medical 
eligibility, the rise in women’s labor force participation and DI eligibility, 
and the rise in DI bene�ts relative to income for low-income workers. 
Liebman (2015) estimated that DI growth in the 1980s was primarily 
driven by higher DI incidence rates after the 1984 law, whereas program 
growth since the early 1990s is largely the result of population aging and 
rising eligibility and incidence rates among women.6

The rate of DI receipt in the United States today is similar to that in 
many developed countries. Coile et al. (2016) found that the share of men 
ages 60 to 64 on the DI rolls is between 12 and 17 percent in nearly all (9 
of 11) countries they studied. However, the time trend in the United States 
is quite different, with the United States being virtually alone in seeing a rise 
in participation over time. DI participation fell by 40 percent or more from 
its mid-1990s peak in six of the countries, with smaller decreases in three 
others. Wise (2012) found that these declines typically followed DI reforms, 
such as eliminating the ability to enroll in DI for nonhealth reasons and 
increasing reviews of DI recipients to verify medical eligibility. Koning and 
Lindeboom (2015) detailed how DI reforms ended the “Dutch disease” of 
high disability rates, while Banks et al. (2015) provided a similar analysis 
for the United Kingdom.

To recap, U.S. workers are increasingly likely to exit the labor force 
via the disability route, with about one in seven now receiving DI bene�ts 
before they reach Social Security eligibility. This trend runs counter to the 
trend in most other countries, where use of DI peaked in the mid-1990s 
but has fallen since then as a result of DI reforms, although current levels 
of DI use in the United States are similar to those in other countries. There 
is no clear evidence that the U.S. trend is driven by an increase in disability. 
Rather, changes in medical screening and demographic and economic fac-
tors may play a larger role.

EXPLAINING RETIREMENT BEHAVIOR AND TRENDS

Data and Methods

Before exploring explanations for recent trends in work at older ages, 
it is useful to survey what is known about the determinants of retirement, 

6 Pattison and Waldron (2013) also stressed the role of population aging and rising eligibility 
for women. Note that while population aging is important for explaining trends in DI receipt 
for the working-age population as a whole, it explains little to none of the increase in DI 
receipt among those ages 60 to 64.
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beginning with a brief overview of the data and methods central to this 
work. 

The retirement decision has been studied extensively over the past sev-
eral decades. When the predecessor to this essay was written (Quinn and 
Burkhauser, 1994), much of the existing work on retirement relied on lon-
gitudinal surveys from the 1970s, including the Retirement History Survey 
and National Longitudinal Survey of Older Men. Although these surveys 
were critical for the research of that era, they lacked data on women and 
on more recent cohorts of older workers. A new longitudinal study, the 
Health and Retirement Study (HRS), had just been launched to �ll the gap.

A quarter-century later, the retirement literature has been refreshed 
with a new series of studies, many of which use HRS. HRS is a nationally 
representative, longitudinal survey of the U.S. population, ages 50 and 
older. Respondents have been interviewed biennially since 1992, and the 
sample is refreshed regularly with new cohorts. The core survey collects 
extensive information on work, income, wealth, pensions, health, health 
care, family transfers, and more. This core is supplemented by links to 
administrative data including Social Security records, private pension data, 
and Medicare claims data and by the collection of health data such as bio-
markers and venous blood.7 HRS is the model for a growing international 
network of longitudinal aging studies (see the chapter by Lee and Smith in 
this volume). For example, the Survey of Health, Ageing, and Retirement 
in Europe (SHARE) includes data for 14 countries, and there are separate 
studies in China, Costa Rica, England, India, Ireland, Japan, Korea, and 
Mexico. These studies collect much of the same data as the core HRS, 
enabling international comparisons as well as within-country studies.8 

A second data advance during the past quarter-century is the increase in 
researcher access to administrative datasets, such as Social Security earnings 
and bene�ts records and income tax records. These data offer larger sample 
sizes than traditional surveys, in some cases covering the full population, 
and greater accuracy in measuring income and bene�ts. However, they 
typically lack information on demographics and other variables of interest, 

7 To facilitate use of this extraordinarily rich and complex dataset, the RAND HRS provides 
researchers with a version of the data in which variables are de�ned consistently over time 
and named intuitively. For more information on RAND HRS and related data products, see 
https://www.rand.org/labor/aging/dataprod.html [April 2018].

8 The current list of these studies (with start dates) includes SHARE (2004), the English 
Longitudinal Study of Aging (ELSA, 2002), the Irish Longitudinal Study on Aging (TILDA, 
2010), the China Health and Retirement Longitudinal Study (CHARLS, 2011), the Japanese 
Study on Aging and Retirement (JSTAR, 2007), the Korean Longitudinal Study of Aging 
(KLoSA, 2008), the Longitudinal Aging Study in India (LASI, pilot), the Costa Rican Longevity 
and Healthy Aging Study (CRELES, 2005), and the Mexican Health and Aging Study (MHAS, 
2001). For harmonized data from these studies, see https://g2aging.org/ [April 2018].
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except where they have been linked to survey data or other administrative 
records.

There have also been signi�cant advances in the empirical methods 
used in retirement research over the past quarter-century. First, empirical 
microeconomics has experienced a “credibility revolution” (Angrist and 
Pischke, 2010). Many studies in the 1970s and 1980s relied on “naïve” 
regression analysis using cross-sectional variation that did not adequately 
address perennial challenges such as omitted variable bias or did not pro-
duce results robust to assumptions. By contrast, researchers today realize 
that identifying a research design that will allow them to estimate a plausi-
bly causal effect of X on Y is paramount. Obtaining experimental evidence 
through a randomized controlled trial is one means to this end; however, 
such trials can be expensive and may be dif�cult to adapt to some ques-
tions. A second option is to identify quasi-experimental variation in the 
key independent variable. Such variation might arise, for example, when a 
policy changes over time or applies only once people reach a certain age. 
Empirical techniques including instrumental variables, regression disconti-
nuity design (RDD), and others allow the researcher to exploit this varia-
tion effectively. Many of the best recent papers in the retirement literature 
use such techniques.

Second, structural models have continued to evolve and to be an 
important part of the retirement literature. Structural models posit that 
individuals make work decisions so as to maximize lifetime utility (or hap-
piness) as expressed in a speci�ed function. Relative to the literature using 
cross-sectional or quasi-experimental variation, structural models have 
the advantage of being able to estimate parameters such as the discount 
rate (which re�ects the strength of the preference for receiving money now 
rather than in the future) or degree of risk aversion, which can then be used 
to simulate the effect of policies outside the scope of real-world experi-
ence. However, key assumptions are less transparent than in the empirical 
methods listed above, and the validity of these models relies on specifying 
the correct form for the utility function. Over time, structural models of 
retirement have become more complex, incorporating features such as 
uncertainty in asset returns or in out-of-pocket medical expenses.

Third, advances in behavioral economics have begun to make their way 
into the retirement literature. While this is most notable in the literature 
on retirement savings decisions (Choi et al., 2004), insights from this �eld 
are beginning to in�uence the analysis of other questions in the retirement 
sphere, such as the Social Security claiming decision (Brown et al., 2016).

In short, the retirement research of the past 25 years has relied heavily 
on HRS but is increasingly making use of “sister studies” from other coun-
tries and of large administrative datasets. The empirical literature has come 
to be dominated by studies that use new techniques aimed at generating 
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causal estimates, even as structural modeling continues to be used. The new 
data and methods are highly complementary. For example, using the RDD 
approach may require administrative data on the full population, in order 
to compare people in the immediate vicinity of an arbitrary cut-off (such as 
a January 1 birthdate) who are subject to different policy regimes but are 
otherwise similar. Calculating �nancial incentives from Social Security and 
pensions, whether to be used in a structural model or quasi-experimental 
estimation, relies on having individual earnings records and detailed infor-
mation on private pensions. The richness of the current retirement literature 
is due in no small part to the availability of excellent data. 

Determinants of Retirement: Labor Supply

Many factors may in�uence whether individuals continue to work at 
older ages. These factors may be divided into those that affect the indi-
vidual’s decision of whether to supply labor and those that relate to the 
demand for older workers. While a full examination of this large literature 
is beyond the scope of this chapter, I brie�y review some key �ndings on 
labor supply and demand; see Coile (2015) for a longer discussion.

The effect of public and private pensions on retirement has been the 
subject of much research. One reason for the strong interest is that the long-
term decline in labor force participation of older men occurred over the same 
period that public and private pensions expanded dramatically in the share 
of covered workers and in generosity. In theory, public and private pensions 
may in�uence work by creating income effects if individuals receive bene�ts 
in excess of their own contributions. They may also generate substitution 
effects if work at older ages raises or lowers the expected present value of 
pension wealth. Further, pensions can create liquidity constraints if indi
viduals would like to retire earlier but are unable to access their pension 
wealth until the eligibility age. The spikes in the retirement hazard noted 
above at the early retirement age and FRA for Social Security bene�ts is 
consistent with this scenario. 

Modeling the �nancial incentives from public and private pensions 
properly and convincingly identifying their effect have been an important 
focus of recent work. Much of the most compelling evidence of income 
effects comes from historical analyses. Costa (1995) found large effects 
of Union Army pensions on male labor force participation around 1900. 
Fetter and Lockwood (forthcoming) also found large income effects, using 
variation in the state-run Old Age Assistance program of the 1930s. They 
project that the growth of Social Security can explain more than half of 
the decline in men’s participation from 1940 to 1960. The “Social Security 
Notch,” in which bene�ts were cut sharply for those born in 1917 rela -
tive to earlier cohorts, provides a useful natural experiment. Krueger and 
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Pischke (1992) found that the cut did little to halt the long-term decline 
in labor force participation, whereas Gelber et al. (2016) obtained larger 
effects by comparing those born immediately on either side of the Notch. 
The latter used their estimates to project that growth in Social Security can 
account for at least half of the decline in older men’s employment from 
1950 to 1985.

In modeling substitution effects, it is important to focus not only on 
the “accrual,” or change in pension wealth, from working one more year 
but also on forward-looking measures that capture the change in pension 
wealth from work in future years. Several measures have been proposed, 
including tax force (Gruber and Wise, 1999), which is the gain or loss in 
pension wealth from working to a speci�c age, relative to earnings; peak 
value (Coile and Gruber, 2007), which is the �nancial gain from working 
to the age when pension wealth is maximized; and option value (Stock and 
Wise, 1990), which is the increase in utility arising from retiring at the 
optimal future year.

Many studies �nd that these measures are related to retirement. Gruber 
and Wise (1999) estimated that 80 to 90 percent of the differences across a 
dozen countries in the share of men out of the labor force at ages 55 to 69 
can be explained by differences in tax force. Friedberg and Webb (2005), 
Gruber and Wise (2004), and Samwick (1998) found that individuals with 
a larger incentive to work (PV or OV) retire later. Liebman et al. (2009) 
showed that Social Security incentives affect work on the intensive margin, 
using quasi-experimental variation arising from nuances of the Social Security 
bene�t formula. Finally, early studies featuring structural retirement models 
(Gustman and Steinmeier, 1986; Stock and Wise, 1990) established the value 
of this approach for evaluating the effect of public and private pensions on 
retirement, while several recent studies have found that past or proposed 
future reforms may have large effects (Gustman and Steinmeier, 2009, 2015).

The DI program may affect labor force participation at older ages if 
medical screening is imperfect and access to the program is not limited 
to those who are unable to work. Maestas et al. (2013) used variation in 
DI awards generated by random assignment of DI applicants to disabil-
ity examiners, as two similar applicants may receive different outcomes 
depending on the leniency of their examiner. They found that for the 
one-quarter of DI applicants on the margin of program entry, employ-
ment would be about 30 percentage points higher in the absence of the 
DI program, although additional earnings are fairly modest. French and 
Song (2014) similarly used random assignment of appeals of rejected DI 
applicants to judges and obtained comparable results, as did Chen and Van 
der Klaauw (2008), who used age-based differences in eligibility standards.

The retirement decision is likely to depend on an individual’s total 
wealth, not on pensions alone. However, estimating the effect of wealth on 
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retirement is dif�cult, since individuals decide how much to save and those 
who are high savers may have other characteristics that affect their retire-
ment decision. Unanticipated shocks to wealth offer one fruitful means to 
explore this question. Imbens et al. (2001) documented that winning the 
lottery leads to reductions in labor supply for older workers, while Brown 
et al. (2010) showed that the receipt of an inheritance increases the prob-
ability of retirement, especially when unexpected. Stock market �uctuations 
also serve as a source of windfall wealth gains and losses, but the evidence 
for their effect on retirement is more mixed (Hurd et al., 2009; Coile and 
Levine, 2011a). In structural models, individuals make both work and sav-
ings decisions, and thus these models can be used to simulate the effect of 
wealth changes and borrowing constraints on retirement (French, 2005; 
Gustman and Steinmeier, 2005).

The role of health and health insurance has long been another focus of 
the retirement literature. The earlier discussion of disability measures hinted 
at some of the challenges in estimating the effect of health on retirement, 
such as the potential for self-reported health measures to be in�uenced by 
the work decision and the concern that objective measures only imperfectly 
capture work ability. Like wealth shocks, negative health events may pro-
vide compelling evidence of health’s effect on retirement if the shocks are 
unanticipated and unrelated to other factors. McClellan (1998) found that 
workers who experience a heart attack, stroke, or new cancer diagnosis 
are much more likely to retire, especially when the shock is accompanied 
by a loss in functioning; Disney et al. (2006) had similar �ndings for the 
United Kingdom, while Bound et al. (1999) showed that changes in health 
are strongly associated with labor force exit.

A related question that has arisen more recently is the effect of retire-
ment on health. This effect is of interest to policy makers, as policies that 
encourage later retirement could have unintended negative consequences 
for health, if health effects are negative. The empirical landscape is com-
plex, but overall seems to suggest that retirement is good for physical 
health (Bound and Waidmann, 2007) and mental health (Charles, 2004; 
Johnston and Lee, 2009), but retirement is also associated with cognitive 
decline (Rohwedder and Willis, 2010) and an increased risk of mortality 
(Fitzpatrick and Moore, 2017). Notably, many of these studies use the 
increase in retirement at public pension eligibility ages to identify these 
effects. 

Health insurance access is likely to be more important in the United 
States than in other countries, given that most U.S. workers obtain insur-
ance coverage for themselves and their families through their employer, 
while coverage is typically not dependent on employment in other devel-
oped countries. Employees who are offered retiree health insurance by their 
employer may more easily be able to retire before age 65, when Medicare 
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becomes available. Using data from �rms with varying bene�ts, Nyce et al. 
(2013) showed that there is a large increase in retirement at ages 62 and 63 
for employees who have such coverage, particularly when employers cover 
more of the premiums. A literature review on this topic concluded that 
health insurance is a “central determinant of retirement decisions” (Gruber 
and Madrian, 2004). However, the 2010 Affordable Care Act may reduce 
the importance of this factor by providing ways to obtain insurance outside 
the employment relationship.

Among the most important advances in the retirement literature over 
the past 25 years is the increasing attention paid to women’s retirement 
decisions and to family issues. As noted above, the longitudinal datasets 
of the 1970s focused primarily on male workers, complicating the effort 
to study women’s retirement. In addition, analysts often treated the hus-
band’s retirement status as an exogenous explanatory variable in studies of 
women’s retirement, while excluding the wife’s retirement status in studies 
of men’s retirement (see Weaver, 1994, for a review of the early literature 
on women). 

With the rise of two-career older couples, the lack of research on 
women and asymmetric treatment of husbands and wives in retirement 
models became increasingly anachronistic. The fact that both spouses retire 
within one year of each other in one-third of working couples (Coile, 2004) 
suggests that many couples approach retirement as a joint decision. The 
coordination in retirement timing could re�ect several factors, including 
similarity of preferences, shared �nancial resources, and complementar-
ity of leisure. Several authors estimated structural models of joint retire-
ment and found complementarity of leisure to be a key driver of joint 
retirement (Gustman and Steinmeier, 2000; Maestas, 2001). Other authors 
(Baker, 2002; Coile, 2004) illustrated the presence of joint decision making 
by showing that the �nancial incentives facing one spouse have “spillover” 
effects on the other’s retirement decision. On a different note, with women 
more likely to serve as caregivers for elderly family members, studies on the 
effect of caregiving on retirement (Fahle and McGarry, 2018) are another 
welcome addition to the literature.

Determinants of Retirement: Labor Demand

Although analysts have focused much of their attention on factors 
that affect the decision to supply labor at older ages, it is critical to also 
examine the demand for older workers. One important consideration is 
how productivity and wages change with age. Standard economic theory 
suggests that workers will be paid according to their contribution to the 
�rm’s output. Yet Skirbekk (2004) concluded from a review of the literature 
that productivity peaks in mid-career whereas earnings rise until late in the 
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work life. One explanation for this divergence comes from Lazear (1983), 
who posited that �rms offer a steep age-earnings pro�le, paying workers 
less than their value when young, with the promise of high wages when 
old in order to encourage them to put forth effort on the job. A de�ned 
bene�t (DB) pension is part of the worker’s deferred compensation and also 
provides an incentive for workers to retire (despite high wages) by having 
negative accruals in pension wealth after the plan’s retirement age, which 
effectively reduces pay.

A mismatch between wages and productivity is one reason why older 
workers might experience age discrimination. Testing for age discrimina-
tion is challenging, as it is dif�cult to know whether age is the reason that 
a worker was not hired. The best evidence comes from �eld experiments, 
in which �ctitious resumes are created for workers who vary in age but are 
otherwise comparable. Neumark et al. (2015) reported that there is age 
discrimination against older women, but less evidence of discrimination 
against men. Lahey (2008a) also found age discrimination against women 
and concluded that it is likely statistical discrimination, in which employ-
ers use the average characteristics of a group as a proxy for the unknown 
characteristics of the applicant. 

Analysts have explored the effectiveness of laws to protect older work-
ers, such as the Age Discrimination in Employment Act, obtaining mixed 
results. Neumark and Stock (1999) found the law boosted the employment 
of those ages 60 and older, while Lahey (2008b) concluded that employ-
ment of older workers is lower when there is also a state age discrimination 
law. 

The business cycle may affect the demand for older workers, resulting 
in more transitions to retirement when the labor market is weak. Coile 
and Levine (2007) found this to be true for U.S. workers, particularly once 
they reach the age of eligibility for Social Security. Dorn and Sousa-Poza 
(2010) reported that involuntary retirement due to economic conditions 
is widespread in Europe, especially in countries with strict employment 
protections. Late-career job loss has many detrimental effects, including 
reduced employment and earnings (Chan and Stevens, 2001), lower retiree 
income (Coile and Levine, 2011b), and higher mortality (Sullivan and von 
Wachter, 2009).

Longer Work Lives

The preceding discussion points to several factors that may have con-
tributed to the rise in work at older ages. A �rst candidate is improving 
longevity and health. The known association between poor health and early 
retirement lends credence to this possibility. However, for most workers, 
health is not the main cause of retirement. Most workers retire between 
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ages 60 and 70, as discussed earlier, while health declines only slowly over 
this range. Moreover, comparing how much older individuals today work 
relative either to those in the past or to slightly younger individuals in 
similar health suggests that there is signi�cant health capacity to work at 
older ages (Coile et al., 2017). Further, as the decline in mortality rates over 
time has been continuous, it seems unlikely to have precipitated the sudden 
reversal of the decline in men’s participation (see Figure 8-1). Thus, while 
better health may have supported longer work lives, there is little evidence 
that it is a primary driver.

Another plausible candidate is the rise in education and shift away from 
physically demanding jobs. As noted above, those with more education 
have higher labor force participation at older ages. Yet, as with health, the 
educational attainment of the near-elderly population has improved con-
tinuously over time. Moreover, the male labor force participation rate for 
each education group has followed the same U-shaped trend as the overall 
rate, pointing to a need to look beyond the composition shift in education.9

Another potential factor is rising participation among women, which 
might encourage men to work longer due to complementarity of leisure 
between the spouses. Isolating this effect is challenging because both men 
and women’s participation may rise over time due to other factors. Schirle 
(2008) overcame this constraint by using women’s labor force participation 
at age 40 to predict their participation at older ages. She estimated that the 
rise in women’s participation can explain one-quarter of the rise in men’s 
participation in the United States, one-half in Canada, and one-third in the 
United Kingdom. Changes in U.S. men’s education and age were estimated 
to explain about one-third of the rise, leaving 40 percent unexplained.

Changes in employer-provided bene�ts, including a shift from DB to 
de�ned contribution (DC) pensions and a reduction in retiree health insur-
ance, also may have played a role. In DB plans, pension wealth typically 
grows until the plan’s early or normal retirement age and declines thereafter. 
DC plans, by contrast, lack age-speci�c retirement incentives. Friedberg and 
Webb (2005) estimated that the absence of those incentives leads workers 

9 This statement re�ects the author’s calculations from the March Current Population Survey, 
not shown due to space constraints. Although the series are somewhat variable due to small 
sample sizes, among men ages 60 to 64 there is an increase in participation between 1995 and 
2016 of 5 percentage points for high school dropouts, 6 percentage points for high school 
graduates, and 9 percentage points for male college graduates. The equivalent statistics for 
women are gains of 3, 7, and 9 percentage points, respectively. Thus, although college gradu-
ates have the largest increases, participation has risen substantially in other groups as well. In 
terms of the shift in educational attainment over time, there is a 20 percentage point increase 
in the share of men ages 60 to 64 who are college graduates between 1980 and 2016 and 
a 35 point decrease in the share that are high school dropouts. The analogous changes for 
women are very similar in magnitude.
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with a DC plan to retire nearly 2 years later. A simple calculation suggests 
that the 25-point drop in the share of private-sector workers with a DB 
plan from 1980 to 2014 10 could have led to a roughly 6-month increase 
in the average retirement age, one-quarter of the total increase reported by 
Munnell (2015). 

Public pension reforms in the United States and other developed coun-
tries also may have led to later retirement. The most signi�cant changes 
in the United States are an increase in the FRA from 65 to 66, an increase in 
the bene�t of delaying claiming after the FRA, and the elimination of the 
Social Security earnings test after the FRA. Mastrobuoni (2009) estimated 
that the FRA increase led to a 6-month increase in the mean retirement age. 
Most studies of the earnings test �nd its removal had little effect on retire-
ment, though Gelber et al. (2017) concluded that it affects employment at 
ages 63 to 64. Many other developed countries have made reforms to their 
public pensions, raising eligibility ages and reducing bene�ts due to �scal 
concerns. In Italy, Japan, and the United Kingdom, increases in eligibility 
ages were followed by sharp increases in employment at the affected ages 
(Banks et al., 2017; Brugiavini et al., 2016; Oshio et al., 2016). 

While it is dif�cult to apportion precise shares to the various factors, 
available evidence suggests that changes in education, women’s growing 
role in the economy, the shift from DB to DC pensions, and changes to 
public pensions all likely played some role in the trend of longer work lives. 
Although there have been considerable advances in mortality and health 
over time, the evidence of their contribution is less clear. 

Reconciling Trends in Health and Work

The rise in prevalence of DI receipt in the United States runs counter 
to the trends of longer work lives, rising life expectancy, and (arguably) 
improving health at older ages. Research on the DI program helps to 
explain this discordance. Changes in population health have not been iden-
ti�ed as a major driver of rising DI receipt. Rather, the 1984 law liberalizing 
medical eligibility is a key contributor, particularly for men during the late 
1980s. Rising women’s participation and population aging contributed to 
a rise in the share of nonelderly adults on DI but do not explain increases 
for men within a narrow age range. 

The 1984 law was followed by signi�cant shifts in the composition of 
the DI population. Awards rose sharply for musculosketal and mental con-
ditions, which are often viewed as more dif�cult to verify, but were �at or 
declining for cancer and heart disease (Autor and Duggan, 2006). This pat-

10 Employment Bene�t Research Institute, see https://www.ebri.org/publications/benfaq/in-
dex.cfm?fa=retfaqt14�g1 [April 2018].
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tern is consistent with greater leniency in the evaluation of applicants with 
the former conditions, even as population health held steady or improved. 
Alternatively, it could re�ect an increase over time in the incidence of 
musculosketal and mental conditions or that labor market conditions for 
low-skill workers have changed so as to make it more attractive for those 
who have these conditions to apply (Liebman, 2015). Consistent with the 
latter theory, Autor and Duggan (2003) found that low-skill workers facing 
a negative shock to labor demand were more likely to exit the labor force 
to DI after the 1984 law liberalizing eligibility. 

Overall, research from the United States and other countries suggests 
that reforms to the medical screening process and other program parameters 
have substantial effects on DI participation. These reforms interact with 
health and work, in that they may facilitate entry onto the program for 
those who have certain medical conditions or those with poor employment 
prospects. Thus, trends over time in health or work can magnify or diminish 
the initial effect of a reform. 

DISCUSSION AND DIRECTIONS FOR FUTURE RESEARCH

The past few decades have been marked by large increases in labor 
force participation at older ages and an associated rise in the age of retire-
ment. This trend is occurring against a backdrop of increasing life expec-
tancy, yet improving health does not appear to be the primary driver 
of the trend. Rather, increasing education, women’s greater participation 
in the economy, the shift from DB to DC pensions, and reforms to public 
pensions all appear to play a role. There is an increasing use of the DI route 
to exit the labor force, which also seems to be primarily explained not by 
changes in population health but by changing medical eligibility criteria 
and economic factors.

The retirement literature has advanced considerably over this period, 
making use of new data and bene�ting from the “credibility revolution” in 
empirical economics to bolster knowledge on topics of longstanding inter-
est, such as the effect of Social Security on retirement, as well as to explore 
new topics, such as joint retirement decision making by couples. Yet while 
much has been learned, important unanswered questions remain.

One critical question is whether there are forces that could impede the 
current trend toward longer work lives. Age discrimination is a potential 
factor, as older workers will be challenged to extend their working lives 
if employers are reluctant to hire them or if they are treated differently in 
pay and promotion decisions. The existing literature on this topic provides 
compelling evidence that older women are less likely to receive a call-back 
for a job interview. It has proven more dif�cult to examine how this trans -
lates into differences in actual hires and wage offers and also to see if older 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

240	 PART IV: WORK AND RETIREMENT IN THE OLDER POPULATION

workers on the job are treated differently than younger workers, in part 
because interactions between employers and employees are often not empir-
ically observable. New data and methods (such as the use of “big data”) 
may provide an opportunity to push further in investigating this topic.

A related research issue is that while the retirement literature has long 
focused largely on supply-side factors that may affect retirement decisions, 
labor-demand-side topics merit more attention. Past work has sought to 
understand age pro�les in wages and productivity, including how DB pen-
sions may be part of an informal long-term employment contract; more 
recently, research has focused on how the business cycle affects retirement. 
At present, there is a pressing need to explore labor demand in the context 
of ongoing shifts in the economy. Trends such as sector shifts, technologi-
cal change and automation, and the rise of alternative work arrangements 
(such as use of temporary and contract workers) may change the relation-
ship between age and productivity, posing new challenges or opportunities 
for older workers. 

A topic at the intersection of labor supply and demand that also merits 
further attention is the conditions of work. A job is de�ned not only by the 
tasks a worker performs in exchange for a wage and bene�ts package but 
also by many nonmonetary attributes. These might include, for example, 
whether the worker is able to set his or her own hours, shift to a part-time 
schedule, work remotely, receive training and opportunities for professional 
growth, or enjoy paid time off. Job attributes such as these (or their lack) 
may in�uence workers’ decisions to remain on the job at older ages. Those 
attributes that contribute to a worker’s ability to manage health problems 
could be more important for workers in poor health. Historically there has 
been little information on the conditions of work in the United States, but 
the 2015 American Working Conditions Survey provides such data and is 
just beginning to be used by researchers (Maestas et al., 2017). More work 
is needed to understand how job attributes are valued by older workers 
and affect their labor supply and whether �rms are adapting jobs to match 
these preferences.

Finally, there is an increasing awareness of the importance of looking 
beyond population averages at the experience of groups of different SES. 
Those with less education are known to retire earlier, have shorter life 
expectancies, and be more likely to use DI. Trends over time by SES within 
the older population are sometimes more dif�cult to discern, but with 
respect to life expectancy, there is a clear trend toward rising inequality 
(National Academies of Sciences, Engineering, and Medicine, 2017). More 
research on trends in health and work at older ages by SES is needed, as 
well as research examining whether workers’ responsiveness to labor supply 
factors such as pension incentives varies by SES and whether labor demand 
differs by SES. Given the long-run �scal challenges facing public pensions 
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and other programs for the elderly, such programs are likely to continue to 
evolve in a way that both encourages and includes an expectation of longer 
work lives. If various segments of the population are less able to respond 
to incentives to work longer, reforms may have unanticipated impacts on 
the well-being of older individuals.
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Cognitive Aging, Dementia, and the 
Future of an Aging Population

Kenneth M. Langa1

INTRODUCTION

Dementia, a decline in memory and other cognitive functions leading 
to disability in daily function, is a common and feared geriatric condi-
tion. Over the past two decades, Alzheimer’s disease (AD) and Alzheimer’s 
disease–related dementias (ADRD) have been the focus of increasing atten-
tion from researchers, clinicians, and policy makers due to the projected 
signi�cant increase in the number of dementia cases—and the associated 
burdens to patients, families, and government support programs—that is 
expected to result from the worldwide growth in the elderly population. 
However, a growing number of population-based studies have reported 
that the age-speci�c incidence and prevalence of dementia in a number of 
high-income countries may have declined over the past 25 years, suggesting 
that trends in some combination of demographic, behavioral, medical, and 
environmental factors have led to a decrease in dementia risk among older 
adults in these countries.

A better understanding of the potential causes for the decline in past 
decades in dementia risk, and whether there will be continued decline, 
leveling off, or an increase in lifetime dementia risk in future decades, has 
huge implications for individual and public health and for public policy. 
Dementia is unique in the extent to which its impact often ripples out across 
family members, affecting the lives of multiple generations due to the daily 
care-giving typically required. When families are unable or unwilling to 

1 M.D., Ph.D., University of Michigan and Veterans Affairs Ann Arbor Healthcare System, 
Ann Arbor.
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provide the care needed, institutional long-term care is often required—at 
high �nancial costs to both families and public programs.

In addition to the optimistic and welcome trend of declining risk for 
dementia in a number of countries over the past few decades, an increasing 
number of studies point to a troubling trend in the United States: namely, 
growing disparities across socioeconomic status (SES) and race/ethnicity in 
dementia risk, general health status, and life expectancy. The nature and 
causes of these disparities, how they have grown in past decades, and how 
they might be mitigated in the future are also extremely important issues 
for demographers, policy makers, and other researchers to address in the 
coming decades.

Finally, there have been important advances in understanding the 
biology and pathophysiology of cognitive decline and dementia in recent 
decades, including the importance of cardiovascular risk factors (CRFs) 
that increase the risk for AD and dementia, as well as new technologies 
for identifying biomarkers that may aid in the early diagnosis, prevention, 
and treatment of cognitive decline. These new technologies bring with 
them important questions for the future of an aging population regarding 
their costs and cost effectiveness and regarding equitable access to their use 
among those at risk for cognitive decline and dementia. 

GROWING IMPORTANCE OF COGNITIVE DECLINE 
AND DEMENTIA IN AGING POPULATIONS

Cognitive function plays a central role in determining the well-being and 
quality of life of adults as they pass from midlife to older ages, including 
their decisions to work, retire, and spend or save their money. Dementia due 
to AD or ADRD is characterized by a decline in cognitive function severe 
enough to cause the loss of independence in daily function (McKhann et 
al., 2011). Dementia has wide-ranging, direct and indirect effects on the 
well-being of older adults, their families, and the costs imposed on public 
programs, such as Social Security, Medicare, and Medicaid.

There were approximately 4.2 million adults living with dementia in 
the United States in 2010 and more than 135 million worldwide (Hurd 
et al., 2013; Prince et al., 2013). The economic impact of dementia has 
been estimated at $200 billion per year in the United States (Hurd et 
al., 2013) and $600 billion worldwide (Wimo et al., 2013), including a 
signi�cant burden of unpaid family care-giving. Because the incidence of 
dementia rises sharply at ages greater than 75, the expected growth in the 
worldwide elderly population in the decades ahead has been projected 
to lead to a tripling of dementia cases by 2050, absent new interven-
tions to prevent or slow the trajectory of cognitive decline (Prince et al., 
2013; Langa, 2015).
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As noted above, tempering the projections of large increases in dementia 
cases as the older population grows are recent studies suggesting a decline 
in dementia incidence and prevalence in high-income countries over the past 
25 years, perhaps attributable to higher levels of educational attainment and 
more intensive treatment of CRFs (e.g., hypertension, diabetes, smoking, 
and hyperlipidemia) that increase the risk for cognitive decline (Schrijvers et 
al., 2012; Matthews et al., 2013, 2016; Satizabal et al., 2016; Langa et al., 
2017; Leggett et al., 2017; Wu et al., 2017). However, it is unclear whether 
this positive trend in high-income countries will continue, as the prevalence 
of obesity and diabetes have grown (Larson et al., 2013; Langa, 2015), and 
it is also unclear whether there has been a similar or opposite trend in low- 
and middle-income countries (Chan et al., 2013; Wu et al., 2013, 2014). 

The relationship of education to lifetime risk for cognitive decline and 
dementia is especially important to consider for a number of reasons. First, 
more years of education has consistently been associated with a lower 
dementia risk in a wide range of studies across different countries over 
the past two decades (Valenzuela and Sachdev, 2005; Meng and D’arcy, 
2012). Second, low educational attainment has been identi�ed as likely the 
largest contributor to preventable dementia risk worldwide, with an esti-
mated population-attributable risk of nearly 20 percent of dementia cases 
in 2010 (Norton et al., 2014). Third, SES and racial/ethnic disparities in 
educational attainment, as well as the quality of education received, have 
been identi�ed as potential causes for the SES and racial/ethnic disparities 
in dementia incidence and prevalence in the United States and other coun-
tries around the world (Glymour and Manly, 2008). And �nally, as noted 
above, increases in average levels of educational attainment in high-income 
countries over the past few decades have been associated with declines in 
dementia incidence and prevalence (Larson et al., 2013; Langa et al., 2017; 
Wu et al., 2017), suggesting that expanding access to education may help 
decrease population dementia risk.

How might more years of education decrease one’s risk for dementia? 
Education-related increases in “cognitive reserve” is a widely cited theory 
for how education may decrease dementia risk. The cognitive reserve 
hypothesis posits that the cognitive challenges and stimulation associated 
with education lead to changes in brain structure (e.g., more neurons and 
more connections among the neurons) that allow one to better compensate 
when pathologies accumulate in the aging brain (Stern, 2012; Meng and 
D’arcy, 2012). Individuals with high cognitive reserve can continue thinking 
normally with signi�cantly greater levels of neuropathology than those with 
low cognitive reserve, so they are less likely to experience the signi�cant 
cognitive decline leading to dementia. Although years of formal education 
is the variable most often used as an indicator of cognitive reserve (likely 
because it is routinely collected in many epidemiological studies), other 
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studies suggest that level of cognitive stimulation and cognitive challenge 
throughout life, including the characteristics of one’s occupation, how one 
spends her leisure time, whether one partakes in “cognitive training” exer-
cises, and the extent of social interactions may all play a role in building or 
maintaining cognitive reserve and decreasing lifetime dementia risk (Vemuri 
et al., 2014). The optimistic and increasing evidence that aging brains retain 
their plasticity to grow new neurons and compensate for age-related pathol-
ogies through “life long learning” and cognitive stimulation will likely be 
an important focus of both future research and potential preventive inter-
ventions in the decades ahead (Lindenberger, 2014; Gutchess, 2014).

Of course, there are likely many additional pathways besides a direct 
biological impact of education on the brain by which one’s level of educa-
tion is associated with better later-life health, cognition, and life expectancy. 
Hayward and colleagues (2015), in reviewing the literature on the relation-
ship of education to life expectancy, provide a useful conceptual model 
that highlights the multiple positive health bene�ts of education, including 
information regarding the bene�ts of certain health behaviors and health 
care services, better jobs and lifetime income, larger and more supportive 
social networks, and cognitive skills that promote a greater sense of control 
and agency. Each of these pathways is likely important in promoting brain 
health, as well as a longer life.

While there has been a general trend toward increasing levels of edu-
cation around the world in both high-income and low-income countries 
(Becker et al., 2010), there are signi�cant international differences in the 
timing and magnitude of those increases, which will likely lead to differ-
ences in dementia trends across countries. For instance, while there has 
been a signi�cant increase in the level of educational attainment among 
older adults in the United States over the past few decades, there will not 
be further signi�cant increase in the next few decades, since education 
levels among those ages 65 to 69 now are similar to the education levels 
of those ages 25–29 (Lutz et al., 2014). However, educational attainment 
among China’s older population, for example, will continue to increase in 
the decades ahead because the education level of those ages 25–29 now is 
signi�cantly higher than those ages 65–69 now (Lutz et al., 2014). Tracking 
dementia trends across countries with differing time trends in educational 
attainment may provide opportunities for a better understanding of the 
causal pathways leading from early-life education to late-life dementia risk 
(Langa et al., 2018). 

Recent large-scale studies incorporating genetic data from genome-wide 
association studies (GWASs) have raised some additional complexities for 
sorting out the life course impact of education on brain health and late-
life dementia risk. A number of studies have found genetic loci (single-
nucleotide polymorphisms, or SNPs) that are associated with the level of 
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educational attainment, possibly through pathways that affect brain biol-
ogy or structure, suggesting that there may be a component of genetically 
determined brain biology that might lead to both greater educational attain-
ment and to lower risk for later-life dementia (Rietveld et al., 2013; Okbay 
et al., 2016). Other GWASs have shown a number of SNPs related to gen-
eral cognitive function in mid- and late life (Davies et al., 2015), cognitive 
decline in later life (Deary et al., 2012), and the size of the hippocampus 
(the brain region associated with short-term memory typically affected by 
Alzheimer’s disease) (Hibar et al., 2017). Future genetic epidemiological 
research on cognitive decline may help us better understand the complex-
ity of how genetics and one’s lifelong social and environmental exposures 
interact and combine to increase or decrease the risk for late-life dementia.

THE OVERLAP AND INTERACTION OF ALZHEIMER’S DISEASE,  
VASCULAR DISEASE, AND OTHER BRAIN PATHOLOGIES

Zlokovic (2011) has proposed a “two-hit vascular hypothesis” for AD, 
which highlights the likely overlap and interaction of vascular pathways 
and the classic AD amyloid-beta pathway in the onset of neurodegeneration 
and subsequent dementia (see Figure 9-1). In this model, vascular disease 
resulting from known risk factors, such as hypertension and diabetes, leads 
to decreased blood �ow to brain cells as well as disruption of the “blood-
brain barrier,” both of which may lead to increased production or decreased 
clearance of amyloid-beta, resulting in neurodegeneration, loss of synapses 
and neurons, and eventual cognitive decline and dementia (Snyder et al., 
2015). A key implication of this two-hit hypothesis is that prevention or 
adequate treatment of known CRFs may decrease the risk for AD and 
other dementias, both by decreasing vascular-related injury to the brain 
(including strokes) and by decreasing amyloid-beta-related injury to the 
brain (Zlokovic, 2011). In other words, the prevention or control of CRFs 
may also act as a “disease-modifying” treatment for AD by preventing or 
slowing the build-up of cerebral amyloid-beta. 

For instance, recent studies show that having more CRFs in midlife 
is not only associated with a greater risk of cognitive decline in later life 
(Gottesman et al., 2014) but also associated with higher levels of amyloid-
beta in the brain, consistent with the two-hit vascular hypothesis that CRFs 
may directly in�uence the development of AD pathology (Gottesman et 
al., 2017). Yaffe and colleagues (2014) showed that a life course perspec-
tive regarding the impact of CRFs on cognitive decline is important, as the 
cumulative exposure to elevated levels of CRFs over 25 years of follow-up 
in individuals who were 18 to 30 years old at baseline was associated with 
signi�cantly worse cognitive function in middle age. As discussed in more 
detail below, the importance of CRFs, especially in early and midlife, as 
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FIGURE 9-1  The two-hit vascular hypothesis for Alzheimer’s disease.
SOURCE: Reprinted with permission from Springer Nature: Springer. Zlokovic, 
B.V. (2011, Box 1, p. 733). Nature Reviews Neuroscience, ©2011.

potential causes for late-life dementia may be one reason for the clear SES 
disparities in brain health and dementia risk, since CRFs are more prevalent 
in individuals from low-SES groups and the SES disparities in the preva-
lence of those risk factors has been increasing in recent decades.

An important issue regarding the relationship of CRFs to late-life 
dementia risk is whether better prevention or treatment of CRFs will not 
only reduce age-speci�c dementia risk later in life but will also lead to an 
extension of life expectancy that will, in turn, lead to a greater number of 
dementia cases due to people living to much older ages, when dementia 
risk increases sharply. Norton and colleagues (2014) concluded that a 
signi�cant reduction of mid-life CRFs would lead to a signi�cant decline 
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in future dementia incidence and prevalence, but their analysis did not 
account for a possible increase in life expectancy due to the decline in 
CRFs. A more recent paper by Zissimopolous and colleagues (2018) used 
a microsimulation model that accounted for the expected increase in life 
expectancy associated with better prevention and treatment of hypertension 
and diabetes, along with the decrease in future age-speci�c dementia risk. 
They concluded that dementia cases would actually increase in future years, 
due to more individuals living to older ages when dementia risk is high. 
The different conclusions from these two analyses hinge on the relative 
magnitude of the decrease in dementia incidence associated with a decline 
in CRFs compared to the decrease in future mortality risk; this relative mag-
nitude is currently uncertain. Future research to more clearly de�ne how 
prevention and treatment of CRFs throughout the life course are related 
to both future dementia risk and mortality at older ages will be especially 
important to determine the public health implications of population-level 
trends in CRFs and their treatment and to determine whether additional 
years of life are more likely to be spent with good or poor cognitive func-
tion (Schoeni et al., 2018).

In addition to AD and vascular disease as causes for dementia, there 
are likely additional important disease processes and pathological pathways 
leading to cognitive decline and dementia that are not yet well understood. 
Boyle and colleagues (2013) showed that, surprisingly, only about 40 per-
cent of late-life cognitive decline could be explained by the known common 
neuropathologies of AD, vascular disease, and Lewy body disease, a result 
that strongly suggests that other factors and causal pathways need to be 
identi�ed and better understood to develop successful preventive interven-
tions and treatments that address the multiple and mixed pathologies that 
are typically found in the brains of older adults (Neuropathology Group 
of the Medical Research Council Cognitive Function and Aging Study, 
2001; Langa et al., 2004; Schneider et al., 2007; Sonnen et al., 2007). 
For instance, recent evidence suggests that hyperphosphorylated transac-
tive response DNA-binding protein 43 (TDP-43), a pathological protein 
�rst identi�ed in the brains of patients with frontotemporal dementia and 
amyotrophic lateral sclerosis, is also often present in those diagnosed with 
AD, and when present it signi�cantly increases the risk for dementia (James 
et al., 2016). 

Overall, the evidence gathered during the past 20 years from 
population-based studies, especially those that have included brain autopsies, 
has led to a much better understanding that cognitive decline and dementia 
are typically caused by a mix of neuropathologies that result from a complex 
interaction of risk factors (both social and biological) across the life course, 
likely including pathologies that are yet to be fully understood. As discussed 
in more detail below, an additional complexity identi�ed with new neuro -
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imaging techniques is that the neuropathologies leading to cognitive decline 
and dementia are often present decades prior to the onset of cognitive 
symptoms, further supporting the importance of a full life course perspec-
tive when identifying the causes and the potential preventive interventions 
for late-life dementia.

DISPARITIES IN LIFE EXPECTANCY, GENERAL HEALTH,  
AND BRAIN HEALTH IN THE UNITED STATES

An increasing number of studies show that health status has become 
signi�cantly more unequal in the United States over the past few decades. 
Perhaps the clearest evidence of this growing disparity is the trends in life 
expectancy across rich and poor over the past 30 years. A recent National 
Academies report (National Academies of Sciences, Engineering, and Medi-
cine, 2015), using data from the Health and Retirement Study, found that 
life expectancy at age 50 for women in the lowest income quintile and born 
in 1930 was 32.3 years, but life expectancy at age 50 has actually declined 
to 28.3 years for low-income women born in 1960. In contrast, life expec-
tancy at age 50 for women in the highest income quintile born in 1930 was 
36.2 years, but it had increased to 41.9 years for those in the same income 
quintile born in 1960. So the gap in life expectancy between rich and poor 
women in the United States has grown by nearly 10 years, from 3.9 to 13.6, 
in recent decades. The gap in life expectancy between rich and poor men 
also increased but by a slightly smaller amount (8 years) than for women. 

A recent study by Chetty and colleagues (2016) used tax records to 
examine income and life expectancy across time and region in the United 
States between 2001 and 2014. Similar to the National Academies analysis, 
those with high income had signi�cantly longer life expectancies, and the 
income gap in life expectancy increased signi�cantly during the 13-year 
period. Life expectancy for those with low income also varied signi�cantly 
across geographic regions and was correlated with smoking rates in those 
regions.

Disparities in general health status among older U.S. adults have also 
widened in recent years. For instance, the (age- and sex-adjusted) propor-
tion of older U.S. adults who reported being in excellent or very good 
health (in the nationally representative Medical Expenditure Panel Survey) 
increased signi�cantly between 2000 and 2014 among those who were 
white, well educated, or in the highest income quartile. But this proportion 
decreased signi�cantly during this same time period for those who were 
Black, Hispanic, had a high school degree or less, or were in the lowest 
income quartile, thereby widening already signi�cant differences across 
these groups (Davis et al., 2017).

As noted above, the presence and severity of CRFs in middle-aged and 
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older adults are closely linked to the risk for subsequent cognitive decline 
and dementia, so trends in the presence of CRFs and their treatment may 
be especially important for understanding trends and growing disparities in 
dementia risk in recent decades. Using data from the National Health and 
Nutrition Examination Survey, Odutayo and colleagues (2017) found that 
mean systolic blood pressure and current smoking declined signi�cantly 
between 1999 and 2014 among those with high income but did not decline 
among those at or below the poverty level. As a result, the proportion of 
individuals with high cardiovascular disease risk (i.e., > 20% 10-year risk) 
widened signi�cantly between those at low- and high-income levels in 
recent years.

SES and racial/ethnic disparities in dementia risk have been well docu-
mented in the United States. For instance, a recent study of older adults in 
California found signi�cant differences in age-adjusted dementia incidence 
between 2000 and 2013, with African Americans having the highest risk 
(26.6 cases per 1,000 person-years), Latinos and Whites having intermedi-
ate risk (19.6 and 19.3 cases, respectively), and Asian Americans having 
the lowest risk (15.2 cases) (Mayeda et al., 2016). These differences were 
found for both men and women and across the entire age range. Differences 
across racial/ethnic groups in the presence of CRFs explained some of the 
difference in dementia incidence but not all of it. A similar pattern of racial/
ethnic differences in overall cognitive function was found for a nationally 
representative sample of 19,000 U.S. adults ages 51 and older in 2010 
(Díaz-Venegas et al., 2016).

Another community-based prospective cohort study of older adults in 
two U.S. locations (Pittsburgh and Memphis; the Health, Aging, and Body 
Composition Study) found a similar disparity in dementia incidence for 
African Americans compared to Whites over 12 years of follow-up, with 
African Americans having a greater risk (unadjusted hazard ratio 1.44) of 
dementia incidence (Yaffe et al., 2013). Most of the racial disparity was 
explained by socioeconomic factors (household income, education level, 
and literacy level), leading the authors to conclude that education’s impact 
on the building of cognitive reserve throughout the life course, and chronic 
stress that may result from low SES, are likely important pathways leading 
to SES and racial/ethnic disparities in late-life dementia risk. Many other 
studies support the value of using a life course perspective to better under-
stand and identify the complex and overlapping factors that have led to the 
large and growing SES and racial/ethnic disparities in dementia risk in the 
United States (for a review, see Glymour and Manly, 2008).

The potential importance of geography as a contributor to SES and 
racial/ethnic disparities in cognitive function and dementia risk has been 
an increasing focus of recent research. A study by Gilsanz and colleagues 
(2017) found that being born in a state that has a high stroke mortality 
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rate (e.g., the “stroke belt” states in the southeastern United States, such 
as Alabama, Arkansas, Louisiana, and Mississippi) was associated with a 
signi�cantly increased risk of dementia, even among individuals who moved 
away from those states during their life. The authors noted that “place of 
birth may re�ect a host of social and environmental conditions in early 
life that could be some of the primary drivers of racial inequalities in rates 
of dementia,” including access to and quality of education, poverty, poor 
nutrition, chronic stress, and the establishment of health behaviors that 
may increase cardiovascular risk later in life (e.g., smoking and physical 
inactivity) (Gilsanz et al., 2017, p. 1061).

Place of residence throughout life may also have an impact on dementia 
risk and on SES disparities in dementia risk, due to exposures to environ-
mental toxins that affect brain development and health. For instance, indi-
viduals living closer to major roadways in Ontario, Canada, were found to 
have a signi�cantly increased risk for dementia over 12 years of follow-up, 
possibly related to greater exposure to traf�c-related air pollution (Chen et 
al., 2017). A growing number of other studies have also found a relation-
ship between air pollution levels in one’s region of residence and increased 
risk for dementia (Cacciottolo et al., 2017) or poor cognitive function 
(Ailshire et al., 2017).

Other characteristics of one’s neighborhood, separate from potential 
toxins in the physical environment, have also been shown to be related to 
cognitive function and dementia risk. For instance, rural residence in the 
United States was associated with an increased risk for cognitive impairment 
and dementia compared to urban residence, although that gap decreased 
somewhat in recent years, possibly related to greater gains in educational 
attainment among those in rural areas (Weden et al., 2017). Other studies 
have shown that living in a neighborhood with institutional resources that 
may help promote cognitive reserve (e.g., community centers, libraries, and 
recreational facilities) was associated with better cognitive function, inde-
pendent of individual risk factors for cognitive decline (Clarke et al., 2012).

THE IMPLICATIONS OF DIAGNOSING AND TREATING 
“PRECLINICAL ALZHEIMER’S DISEASE”

Over the past 20 years, there have been important advances in under-
standing the natural history of the brain pathologies leading to AD and 
ADRD, as well as the development of new diagnostic tests and technolo-
gies to identify those pathologies. The identi�cation of biomarkers in the 
blood and cerebrospinal �uid that accompany the development of AD-
related brain pathologies, as well as new neuroimaging technologies that 
can identify changes in brain structure (e.g., AD-related shrinkage of the 
hippocampus) and the extent of amyloid-beta protein deposition in the 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

COGNITIVE AGING, DEMENTIA, AND THE FUTURE OF AN AGING POPULATION 	 259

brains of individuals who do not yet show symptoms of cognitive decline, 
will have important and wide-ranging implications for prevention, treat -
ment, and even the de�nition of who has AD and dementia. Karlawish and 
colleagues (2017, p. 379) called this the “Next Frontier” in understanding 
and management of AD and proposed that in the future, AD may no longer 
be “a disease leading to irrevocable cognitive and functional decline and 
death, but rather a chronic condition like cardiovascular disease, AIDS, or 
some cancers that can often be managed with early intervention.”

One especially important new insight is that the brain pathologies 
and changes leading to AD and dementia are often present for decades 
prior to the onset of any cognitive decline. Jack and colleagues (2013) have 
proposed a hypothetical model (see Figure 9-2) based on the increasing 
number of biomarker and neuroimaging studies in older adults with and 
without dementia that found that a signi�cant proportion of individuals had 
amyloid-beta protein in their brains but were still cognitively “normal.” New 
diagnostic criteria proposed in 2011 by the National Institute on Aging and 
the Alzheimer’s Association identify these individuals as having “Preclinical 
Alzheimer’s Disease.” In other words, they have the typical biomarker and 
neuroimaging �ndings of AD, but they do not yet show the typical cognitive 
decline associated with AD (Sperling et al., 2011). In addition, a descriptive 
classi�cation system—the “A/T/N” classi�cation scheme—has been proposed 
to synthesize, and more clearly organize, the presence or absence of key cur-
rently known biomarkers of AD, so they can be combined systematically to 
classify all individuals in both clinical and population-based research (Jack et 
al., 2016). In this proposed scheme, the “A” denotes biomarkers of amyloid 
protein accumulation in the brain; the “T” denotes biomarkers of tau pro -
tein accumulation; and the “N” denotes biomarkers of neurodegeneration 
or neuronal injury.

The hope is that targeting future AD treatments at individuals with pre-
clinical AD will successfully prevent or delay the onset of cognitive decline, 
in much the same way that statin treatment for those with atherosclerosis 
and CRFs can prevent or delay future myocardial infarctions. There are 
currently multiple clinical trials testing potential AD-preventive treatments, 
such as the Anti-Amyloid Treatment in Asymptomatic Alzheimer (A4) 
Study (Sperling et al., 2014). The A4 Study is testing whether 4 years of 
treatment with solanezumab, a drug designed to decrease brain amyloid-
beta deposition, slows the rate of cognitive decline in older adults with 
preclinical AD.

While the potential to prevent AD and dementia through new treat-
ments such as solanezumab is understandably creating signi�cant interest 
and optimism, a number of key issues and uncertainties regarding preventive 
treatments for those with preclinical AD should be considered (Karlawish 
and Langa, 2016). Perhaps most important is the danger of “overdiagnosis” 
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FIGURE 9-2  Dynamic biomarkers of the Alzheimer’s disease pathological cascade.
SOURCE: Reprinted with permission from Elsevier. Jack et al. (2013, Fig. 5, 
p. 211). The Lancet Neurology, ©2013.

(Welch et al., 2011)—in other words, identifying a pathological change in 
the brain based on a biomarker abnormality that will not ultimately lead 
to dementia, prior to an individual dying from other causes. Overdiagnosis 
exposes individuals to the potential negative side effects, complications, 
and costs of treatment, without providing bene�ts in terms of actual pre-
vention of a future disease. This important possible downside of “early 
diagnosis” for chronic diseases of aging has gained wider attention related 
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to negative outcomes of screening for conditions such as prostate cancer, 
breast cancer, and osteoporosis (Welch et al., 2011). It could be especially 
prominent in screening for AD in middle-aged and older adults because 
the onset of AD or ADRD might not be expected for up to 25 years in the 
future and there will typically be signi�cant competing risks for mortality 
from other causes during that time, especially cardiovascular disease (Langa 
and Levine, 2014).

Other important questions raised by screening for and treating pre-
clinical AD include the costs and cost effectiveness of potential treatments, 
as well as the capacity of the health care �nancing and delivery systems 
to safely provide those treatments in an equitable way. For instance, 
solanezumab, the medication being tested in the A4 Study, is administered 
as an intravenous infusion requiring a monthly visit to an infusion site 
staffed by trained health care personnel. While the maker of solanezumab 
(Eli Lilly) has not announced what the target price of solanezumab would 
be for treatment of preclinical AD, similar monoclonal antibody drugs 
recently introduced for treatment of high cholesterol (evolocumab and 
alirocumab) currently cost about $14,000 per year (Kazi et al., 2016). A 
recent study estimated that at least 35 million adults in the United States 
likely have preclinical AD characterized by amyloid-beta deposition in the 
brain (Brookmeyer et al., 2017). Assuming a cost per person of $10,000 
per year for solanezumab and assuming that only 30 percent of the esti-
mated 35 million adults with preclinical AD obtain treatment, the total 
cost would be a staggering $105 billion per year (which was approximately 
one-third of the total  expenditures for prescription medications in the 
United States in 2016) (Hartman et al., 2017). And since AD preventive 
treatments might be used for decades in someone who starts treatment at 
age 60 to 65 years, preclinical AD treatment would add a large and ongo-
ing expenditure to the U.S. health care system. Given the likely high costs 
for the current preclinical AD treatments being studied, future analyses of 
the cost effectiveness of these interventions, as well as the distributional 
implications of the �nancing and delivery of these treatments, will be 
extremely important.

Finally, given the signi�cant SES and racial/ethnic disparities in dementia 
risk noted above, one other key issue regarding the generalizability of current 
data is important to consider regarding potential treatments for preclinical 
AD. Since nearly all of the data on biomarker and neuroimaging testing to 
identify preclinical AD have thus far come from volunteer samples, with 
very limited representation of less-educated and minority individuals, there 
is still signi�cant uncertainty regarding the generalizability of those studies 
to low-SES and minority populations. Future studies of biomarkers, neuro-
imaging, and treatments in more representative populations will be especially 
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important, given the higher risk for dementia in these populations (Falk et 
al., 2013; Karlawish et al., 2017).

CONCLUSIONS AND PRIORITIES FOR FUTURE RESEARCH

As the elderly population grows in the decades ahead, a better under-
standing of the life course factors that increase or decrease the risk for 
cognitive decline and dementia will be increasingly important, given the 
wide-ranging effects that cognitive decline has on older individuals, their 
families, and public expenditures. This review of recent developments in 
cognitive aging and dementia research points to a number of opportunities 
and challenges for future research and for potential interventions to prevent 
or delay the incidence of dementia.

As the brain is the most complex organ in the body, highly sensitive to 
any interruption in blood �ow, it seems appropriate that the recent genetic, 
biological, and epidemiological evidence reviewed in this chapter highlight 
the complexity of identifying the causes for cognitive decline and dementia. 
One obvious theme is the growing evidence that dementia is best understood 
as a late-life condition that is in�uenced by a complex set of factors from 
across the entire life course: from genetics and early-life environment and 
education to mid- and late-life CRFs, to multiple factors in later life (e.g., 
cognitive stimulation and social networks) that will hopefully preserve and 
maintain cognitive reserve and the plasticity of the aging brain. Given the 
prominent role of education’s association with dementia risk, future research 
that helps unpack the “black box” of how early-life education decreases 
later-life dementia risk would be extremely important for helping to develop 
and target useful public health and public policy initiatives. What are the 
“active ingredients” of education, and how can they be delivered ef�ciently 
to children across the SES spectrum? Is online education a lower-cost option 
that will provide similar bene�ts for building cognitive reserve?

The growing evidence that Alzheimer’s disease and vascular disease are 
closely linked and may even be “two hits” of the same pathological process 
provides an important potential target for decreasing dementia risk, given 
the very high prevalence of CRFs among middle-aged and older adults and 
the known behavioral and pharmacologic interventions to prevent or treat 
them. However, the challenge of designing individual and population-level 
interventions for CRFs that address the large and growing SES and racial/
ethnic disparities in those risks should be given especially high priority. 
Multifactorial interventions for life-style and CRF improvements, such 
as the FINGER study, have shown bene�ts for lowering dementia risk in 
clinical trials (Ngandu et al., 2015). Can those interventions be translated 
to successful implementation in low-SES populations that have the highest 
prevalence of CRFs and the greatest risk for dementia? 

http://www.nap.edu/25064


Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

COGNITIVE AGING, DEMENTIA, AND THE FUTURE OF AN AGING POPULATION 	 263

A recent National Academies report that comprehensively reviewed 
studies regarding risk factors for dementia recommended a number of areas 
that would be most useful to target for future research (National Acad-
emies of Sciences, Engineering, and Medicine, 2017). In line with the issues 
covered in this chapter, that report recommended future research on how 
treatments and behavioral interventions can better address CRFs (including 
hypertension, diabetes, high cholesterol, physical activity, and diet). It also 
recommended additional research on cognitive training interventions for 
older adults that have shown some bene�t in randomized controlled trials 
for preventing cognitive decline and disability (Willis et al., 2006). Other 
promising avenues identi�ed for research investment included interventions 
to improve sleep quality, treat depression, and facilitate social engagement 
at older ages. Additional pharmaceutical research on potential preventive 
medications, as discussed above, was also recommended.

It seems clear that given the complexity of the brain and the multiple 
factors that affect the brain’s health across the life course, it is unlikely 
that a single “magic bullet” will be found that prevents dementia in the 
growing population of older adults (Larson, 2017). Given the centrality 
of good cognitive function to living with independence and intention, 
making good decisions and planning for the future, and contributing pro-
ductively to the labor force and one’s family and neighbors, the large and 
growing SES and racial/ethnic disparities for cognitive decline and dementia 
in the United States are especially pernicious and threatening to an aging 
society that hopes to provide some equity of access to the resources and 
environments that allow people to live long and well. Addressing these 
growing disparities in both dementia risk and life expectancy should be the 
main focus of public health and public policy in the decades ahead.
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The Demography of Late-Life Disability

Vicki A. Freedman1,2

INTRODUCTION

Worldwide, the number of people living with disability and the aver-
age number of years lived with disability is increasing (GBD 2015 Disease 
and Injury Incidence and Prevalence Collaborators, 2016). In the United 
States, 16 million adults ages 65 and older live in the community with a 
disability—de�ned broadly as a sensory, cognitive, mobility, self-care, or 
independent living limitation (Erikson et al., 2017); another 1 million older 
adults with severe limitations live in nursing home settings (Freedman and 
Spillman, 2014a). One in four older adults successfully accommodates losses 
in physical capacity and continues to carry out daily activities without dif-
�culty or assistance (Freedman and Spillman, 2014b). Yet for others, late-
life disability may result in undesirable outcomes including the loss of one’s 
ability to live independently, the need for family members to provide care, 
and reduced well-being. Given the aging of the continued Baby Boom popu-
lation, the number of older Americans living with disability is projected to 
increase dramatically in the near future (Institute of Medicine, 2007). Long-
term services and supports for this population are also projected to increase 
sharply between now and 2050 (Congressional Budget Of�ce, 2013). 

1 Institute for Social Research, University of Michigan.
2 Prepared for the Committee on Population Conference on Future Directions of the 

Demography of Aging, August 17–18, 2017, Washington, DC. Funding was provided 
through a grant from the National Institute on Aging (U01-AG032947). The views presented 
are those of the author alone and do not represent those of the University of Michigan or 
the funding agency.
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Understanding the population-level implications of late-life disability 
in the context of an aging population was once considered the purview of 
a sub�eld of demography referred to as medical demography (Manton and 
Stallard, 1994). Rooted in classical demography and bioactuarial sciences, 
medical demography involved estimating biologically plausible models 
of chronic disease, disability, and mortality. Early research on this topic 
focused on the shifting age distributions of mortality and implications of 
interactions between mortality and disability processes for the size and 
health of the older population (Land and Yang, 2006). The �eld has also 
given rise to a substantial literature on disability trends, including the 
seminal �nding that the prevalence of activity limitations in the United 
States declined during the 1980s (Manton et al., 1993) and 1990s (Manton 
et al., 1997; Manton and Gu, 2001). More recent studies have documented 
that such declines did not continue into the �rst and second decades of 
the 21st century (Freedman et al., 2013) and the percentage of nonelderly 
adults reaching late life with limitations in place appears to be increasing 
(Martin and Schoeni, 2014). 

Much of the literature to date has focused narrowly on disability 
de�ned as activity limitations. As conceptual frameworks and measures 
of disablement have evolved, a better understanding is emerging of the 
constructs that constitute late-life disablement; its physiological, environ-
mental, and behavioral underpinnings; its progression with age and relation 
to mortality; and consequences for individuals and their families. Advances 
in modeling individual trajectories have opened up new avenues for esti-
mating biologically and environmentally plausible models that recognize 
compensatory strategies adopted by older adults as they age. Trend analyses 
can now distinguish changes in underlying capacity from how older adults 
accommodate such declines. 

Given these developments, late-life disablement is a topic central to 
the growing �eld of the demography of aging. The next section reviews 
conceptual and empirical issues, including de�nitions of disability and cor-
responding measurement advances. Although the centrality of cognition to 
the disablement process is recognized here, another chapter in this volume 
covers measurement issues related to cognitive impairment and dementia 
in more detail. The third section provides a broad portrait of late-life dis-
ability, drawing upon the 2015 round of the National Health and Aging 
Trends Study (NHATS), an annual study of U.S. older adults that began in 
2011 and has an explicit focus on late-life disability trends and trajectories 
(Kasper and Freedman, 2014). Section four focuses on advances in model-
ing individual-level disability trajectories and in tracking population-level 
trends in the United States. The �nal section provides an overview of future 
directions.
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THE LANGUAGE AND MEASUREMENT OF DISABILITY

The literature on late-life disability is characterized by a history of 
competing conceptualizations, inconsistent terminology, and ambiguous 
measurement. Over a dozen de�nitions of disability are in use by U.S. fed-
eral government programs, complicating the task of monitoring disability at 
the population level (Gregory, 2004). In this chapter, the term “disability” 
is used broadly to include four domains: impairments in body functions or 
structures; reduced physical, sensory, or cognitive functioning; dif�culty 
carrying out self-care or household activities by oneself, receipt of help, or 
use of compensatory strategies that signal the need for help; and restric-
tions in participation in productive, social, or community life. As described 
below, other approaches persist that de�ne disability more narrowly as 
activity limitations. 

The Language of Disability

Background

Historically, two distinct models—the medical model and the social 
model—governed society’s approach to addressing disability (Iezzoni and 
Freedman, 2008). For the 19th and most of the 20th century, the medical 
conceptualization of disability dominated. Disability was viewed as solely 
caused by disease, trauma, or other health conditions and was therefore 
under the purview of physicians. Their aim was to cure the underlying 
disease or adjust the individual’s behavior to compensate for loss of func-
tioning. The medical model’s emphasis on the underlying medical cause of 
disability is evident in several U.S. programs (e.g., worker’s compensation, 
disability insurance), which classify applicants by the condition causing 
their disability. The medical model is limited for studying late-life disability 
because there is no explicit recognition of the social and environmental 
context of disability. In contrast, the social model of disability, which gained 
prominence in the 1970s and 1980s, views disability as a socially created 
problem and has as its aim the full integration of individuals into society. 
The social model emphasizes that disability is not an attribute of an indi-
vidual but created by environmental barriers. Consequently, this model’s 
focus is on the removal of barriers to participation.

The Nagi Model

Recognizing both perspectives, a disablement model was suggested by 
Nagi (1965), adopted by the Institute of Medicine (1991), and advanced 
by Verbrugge and Jette (1994) and others. The Nagi model distinguishes 
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an individual’s underlying capacity to carry out tasks from socially de�ned 
role limitations. Disablement in this framework consists of four stages: 
pathology, impairment, functional limitations, and disability . Pathology is 
de�ned at the organ level and refers to compromised function as the result 
of a chronic or acute condition or an injury. Impairment  is de�ned at the 
system level and refers to loss of system function. Functional limitation  is 
de�ned at the level of the whole person and refers to limitations in physical 
or mental actions. Finally, disability  refers to the �nal stage in the process: 
the inability to carry out a socially de�ned role, such as work or self-care 
or household activities. 

The Nagi model was the dominant model used in gerontological 
research for many decades. Researchers who drew upon the framework 
bene�ted from the availability of well-developed measures for each stage 
(Guralnik and Ferrucci, 2009). They were able to accumulate a body of evi-
dence demonstrating, for example, the importance of mobility limitations 
for the onset of disability and mortality (Guralnik et al., 1995). In addition, 
geriatricians expanded upon the Nagi framework to make the clinically 
relevant distinction between experiencing dif�culty with an activity versus 
receiving help from another person (Gill et al., 1998). 

Although not explicit, the Nagi model  also provided a framework for 
studying environmental in�uences on disability (Verbrugge and Jette, 1994). 
In particular, building on Lawton’s original competence-environment press 
theory (Lawton, 1986), Verbrugge and Jette theorized that disability occurs 
when there is a gap between an individual’s capabilities and environmental 
demands. In this context, assistive devices (e.g., a cane) may alter an indi-
vidual’s capabilities and environmental modi�cations (e.g., a grab bar) may 
reduce corresponding environmental demands. For some activities, indi-
viduals may reduce the frequency of such tasks or fundamentally change 
how a task is carried out, for instance, washing up at the sink instead of 
climbing in and out of a bathtub. Fried and colleagues (Fried et al., 2001; 
Weiss et al., 2007) refer to such compensatory strategies as “preclinical” 
disability, in which changes in behavior (e.g., the frequency or way in which 
an activity is carried out), not detected with conventional self-reported dif-
�culty, signals an increased risk for needing assistance.

The ICF Framework

Over the last decade, the World Health Organization’s disability model, 
the International Classi�cation of Functioning, Disability, and Health (ICF; 
World Health Organization, 2002) , has gained prominence. Although ini-
tially somewhat slow to be embraced by the U.S. gerontological community 
(Jette, 2009), the ICF is recognized as providing an internationally agreed-
upon terminology for understanding the consequences of health conditions 
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for participation in society (Institute of Medicine, 2007). Like the Nagi 
model, the ICF integrates both medical and social perspectives into a frame-
work that re�ects biologic, individual, and social processes. Unlike the 
Nagi model, the ICF de�nes disability as an umbrella term encompassing 
multiple domains, rather than as a �nal stage in the disablement process. 

In the ICF, there are four main domains: health conditions, body func -
tions and structures, activities, and participation . The last three domains 
have negative analogues that constitute disability: impairments, activity lim-
itations, and participation restrictions. Health conditions include diseases, 
disorders, and injuries. Body functions and structures include basic physi-
ological functions and anatomical parts of the body such as organs and 
limbs, whereas impairments are considered a signi�cant deviation or loss in 
body function or structures. Activities are the tasks of daily life, and activity 
limitations  are dif�culties an individual has in completing such activities. 
Participation includes involvement in productive activities such as work or 
volunteering, in social activities with friends or family, and in community 
and civic activities. Participation restrictions are de�ned as problems an 
individual may experience with these life situations. The framework also 
explicitly recognizes both personal (internal) and environmental (external) 
contextual factors. Personal factors include social, demographic, and other 
background characteristics of the individual, whereas environmental fac-
tors include social, physical, and legal environments. These contextual 
factors in�uence the entire disablement process. 

The ICF approach offers several advantages over the Nagi framework. 
First, it applies to all individuals regardless of their level of functioning. 
Second, contextual factors are explicit rather than implied. Third, it recog-
nizes the value of participation in activities that are central to people’s lives 
beyond self-care and household activities. Finally, the framework recognizes 
that new (“secondary”) health conditions may emerge as a consequence of 
the disablement process. 

The NHATS Framework

Begun in 2011 with funding from the National Institute on Aging, 
NHATS is a national panel survey of Medicare bene�ciaries ages 65 and 
older that is speci�cally designed to promote research to reduce disability, 
maximize independent functioning, and enhance quality of life at older 
ages. The sample is refreshed periodically to allow study of national-level 
disability trends as well as individual-level trajectories. Annual, in-person 
interviews provide detailed information on the disablement process and its 
consequences.

NHATS developed an enhanced framework for studying disable-
ment—highlighted in Figure 10-1—that builds upon both the Nagi and 
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FIGURE 10-1 Comparison of three disablement frameworks.
SOURCE: Author-generated, see also Freedman (2009). 

ICF approaches (Freedman, 2009). The main pathway recognizes that 
health conditions in�uence body functions and structures, which in turn 
in�uence activities and participation. However, the NHATS framework 
incorporates three distinct features, which open up new opportunities for 
research (Kasper and Freedman, 2014). First, the framework explicitly 
distinguishes between the underlying capacity of individuals and the accom-
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modations that they make in order to carry out activities. Capacity refers to 
an individual’s physiological, cognitive, and sensory capabilities that form 
the building blocks to carry out activities. Accommodations are identi�ed 
in a separate domain that captures how activities are carried out. Common 
accommodations include using assistive technology, adapting the physical 
environment (e.g., adding a grab bar), changing the demands of the activ-
ity (e.g., cleaning up at the sink instead of bathing), reducing how often an 
activity is undertaken, and receiving help from another person. Second, the 
NHATS framework makes a distinction between the ability to carry out by 
oneself essential self-care, mobility, and household activities and the extent 
of participation in valued but elective activities. Third, the framework 
acknowledges that the physical, social, technological, and service-related 
environment of an older adult in�uences the entire process. As described in 
the next section, NHATS has re-engineered traditional measures of late-life 
disability to provide researchers with a new set of validated measures map-
ping to each of these domains. 

The NHATS framework fosters testing of theories about disablement 
from multiple disciplinary perspectives. For instance, it can be used to test 
psychological and social theories linking compensatory strategies to quality-
of-life outcomes such as continued participation in activities of value and 
maintenance of subjective well-being. It can also be used to test hypoth-
eses about behavioral responses to declines in capacity—for instance, the 
circumstances under which preclinical disability occurs before reports of 
dif�culty, or the pathways from intrinsic changes in activity performance 
(e.g., more slowly, less often) to extrinsic changes (modi�cations to the 
environment or use of devices). It can also be used to evaluate questions 
of particular interest to the geriatric research community, such as the 
link between speci�c conditions—for example, obesity, sarcopenia, chronic 
pain—and physical capacity or the biological underpinnings of physical 
capacity. For demographers, the approach is valuable because it allows 
fuller characterization of the disablement process and therefore supports 
estimation of models linking chronic disease, disability, and mortality that 
are physiologically, environmentally, and behaviorally plausible. 

The Measurement of Disability

As the conceptual underpinnings of disablement have evolved, so 
too have the measures available to researchers. Initially researchers were 
restricted to activity limitation measures—most often, Katz’s activities 
of daily living (ADLs) and Lawton and Brody’s instrumental activities of 
daily living (IADLs) (Katz et al., 1963; Lawton and Brody, 1969)—and 
Nagi’s functional limitation measures that assessed upper and lower body 
limitations (Nagi, 1965). Since that time, however, notable advances in the 
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assessment of disability domains have occurred (National Research Coun-
cil, 2009). Many have been incorporated into the comprehensive, validated 
NHATS disability protocol (Kasper and Freedman, 2014), making it pos-
sible for the �rst time to examine for a national sample annual changes in 
physical capacity, compensatory strategies, activity limitations, participa-
tion restrictions, and consequences such as unmet need. Both classical and 
modern approaches to test development have been used to evaluate the 
protocol (Freedman et al., 2011; Kasper et al., 2017). 

Limitations in Self-Care and Household Activities

ADL and IADL measures were developed half a century ago for use by 
clinicians evaluating older patients. Dif�culty with daily tasks (without help 
or special equipment) and receipt of help were typically ascertained. How-
ever, wording—and meaning—varied considerably across studies. Some 
protocols asked about whether the older adult needed help; others asked 
about receipt of help. Some protocols speci�ed without help or special 
equipment, others were ambiguous. Although widely used for research and 
programmatic purposes, these items do not provide insight into the physiol-
ogy of disablement or the role of environmental and compensatory strate-
gies. Such distinctions are valuable for promoting independent functioning 
in later life (Freedman et al., 2014). 

In NHATS, measures of activity limitations have been re-engineered to 
explicitly measure dif�culty by oneself, with devices if used, and have been 
broadened to include various behavioral adaptations (e.g., assistive device 
use, environmental modi�cation use, less frequent performance, and receipt 
of help). The measures have been used to develop a spectrum of accom-
modation that re�ects a hierarchy of underlying physical and cognitive 
capacity and is more strongly related than age to well-being (Freedman et 
al., 2014). The spectrum includes four groups, those who either are fully 
able, have successfully accommodated using devices, remain a target for 
accommodation (because they have reduced their activity level or report dif-
�culty despite current accommodations), or receive assistance from another 
person. Previous approaches to measurement in national studies did not 
allow identi�cation of individuals who successfully accommodated or those 
who reduced their activity level. In their evaluation of this spectrum, Gill 
and Williams (2017) con�rmed its monotonic gradient in risk of functional 
dependence and mortality and its success in identifying a very low-risk, 
fully able group. Their �ndings underscore that the various adaptive behav-
iors are unlikely to represent an orderly set of stages and that more research 
is needed on the complex pathways to dependence and death. 
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Physical Capacity 

Nagi (1965) developed functional limitation measures to assess the 
rehabilitation potential of applicants for disability bene�ts to the federal 
Social Security program. A team of medical evaluators and the applicant 
both scored the applicant’s maximum ability using a scale from 0 (no 
ability) to 7 (no restriction). The physical requirements of the applicant’s 
job were also scored. The general approach of asking older adults to rate 
their physical restrictions has been widely implemented in national sur-
veys. Protocols generally include questions about ability to carry out both 
upper (reaching up, reaching out, grasping) and lower (bending, lifting and 
carrying, climbing stairs) body movements. Most often respondents are 
asked about dif�culty without help from another person or use of special 
equipment. Several shortcomings of these measures have been identi�ed 
(Freedman et al., 2011). First, they cover a relatively narrow range of 
functioning (for an exception, see Simonsick et al., 2001). Second, some 
older adults may not carry out a particular activity without their devices 
(e.g., walking several blocks) and thus are not able to report on level of 
dif�culty. Third, as with activity limitations, the Nagi items rely on subjec -
tive assessments of ability.

Increasingly common on surveys of older adults are standardized per-
formance tests (Gill, 2010). Individuals are asked to carry out speci�c 
movements while trained observers make ratings using predetermined, 
objective criteria (Guralnik et al., 1989). One of the most common proto-
cols to measure lower body functioning is the Short Physical Performance 
Battery (SPPB) (Guralnik et al., 1995). This set of standardized procedures 
includes a short walking test to evaluate usual gait speed, a series of pro-
gressively more dif�cult balance tests, and an assessment of the individual’s 
ability to rise from a chair multiple times. The SPPB has been established 
as a strong predictor of subsequent disability and mortality (Guralnik et 
al., 1994, 1995) and is able to detect change within individuals (Ostir et al., 
2002; LIFE Study Investigators, 2006). Additional performance batteries 
have been developed to measure upper body functioning, such as grip 
strength and lung function (Roberts et al., 2011; Fragoso et al., 2008).

NHATS measures physical capacity using an expanded set of self-
reported measures adapted from Nagi (Freedman et al., 2011) and a 
standard battery of physical performance tests (Kasper et al., 2012). The 
self-reported items assess ability (yes/no) to carry out six pairs of more and 
less challenging tasks by oneself and without special equipment, if used. 
The pairs of tasks include walking three and six blocks, going up 10 and 
20 stairs, lifting and carrying 10 and 20 pounds, bending over and kneeling 
down, reaching up and putting a heavy book on an overhead shelf, and 
grasping small objects and opening a sealed jar. For each pair, respondents 
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were �rst asked about the more-challenging task; those who reported being 
unable or having no opportunity to carry out that task were then asked 
about the less-challenging task. Rather than use the phrase “special equip-
ment,” NHATS tailored the questions to name devices mentioned earlier in 
the interview (e.g., “without using your cane” rather than “without special 
equipment”). The NHATS physical-performance battery includes the full 
SPPB (usual walking speed, nested balance tests, chair stand tests), along 
with tests of grip strength and peak air �ow. Item Response Theory analyses 
suggest the two sets of measures are complementary (Kasper et al., 2017). 
Speci�cally, the self-reported items discriminate at the lower end of the 
physical capacity range, whereas the performance tests distinguish across 
a broader range. A score drawing upon both self-reports and performance 
tests provides better measurement precision across the full spectrum and 
appears better suited than either approach alone for studying age-related 
changes in physical capacity.

The Physical, Service, and Technological Environments

For many years, measures of the home environment, developed primar-
ily for clinical interventions (Gitlin, 2003), have been mostly absent from 
national health surveys, as have environmental measures related to mobil-
ity disability (Satariano et al., 2012). Surveys were also not well equipped 
to capture the expansion in different types of residential settings, in part 
because respondents were often not able to accurately report place type 
or available services. Measures of the technological environment in which 
tasks are conducted have also been lacking. With respect to the latter, the 
Internet is a potentially important tool for persons with limited mobil -
ity, since a number of household activities—shopping, banking, ordering 
prescriptions—can be carried out online. And, with the exception of items 
to measure equipment use, which often produce marked underestimates 
(Cornman et al., 2005), compensatory strategies have rarely been assessed 
in a national context.

The NHATS protocol measures the physical, service, and technological 
environments of older adults. For instance, there are measures of the physi-
cal structure of the living environment (e.g., multi�oor homes, multiunit 
buildings) and the existence and addition of environmental features that 
support functioning (e.g., grab bars, raised toilets, stair glides). An addi-
tional questionnaire administered to a facility informant allows NHATS 
to distinguish the level of services available for the nearly 6 million older 
adults (15%) living in residential care settings (Freedman and Spillman, 
2014a). The technological environment and use of the Internet to carry 
out social, household, and health-related activities is also assessed (Levine 
et al., 2016). 
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Participation Restrictions

Participation in valued activities and participation restrictions are now 
recognized as integral to disability models (World Health Organization, 
2002), but measures in national U.S. studies of health and aging remained 
limited until recently. For eight activities, NHATS assessed whether the 
respondent participated in the last month, whether their health or function-
ing limited their participation, and how important it was to the respondent 
to be participating in the activity. Given the central role of transportation 
to participation in community activities, there are also follow-up items on 
whether a transportation problem limited the respondent’s participation. 
Activities included socializing in person, attending religious services, attend-
ing organized club meetings, going out for enjoyment, caring for another 
person, working for pay, and volunteering. In addition, a favorite activity 
was assessed, along with participation in the last month and whether the 
respondent’s health or functioning limited participation. Analyses con�rm 
that the construct of participation restriction is reliable and distinct from 
limitations in self-care and household activities (Freedman et al., 2011). 

Unmet Need and Adverse Consequences

Although not explicit in existing frameworks, the concept of unmet 
need has appeared in the social gerontological literature for many years. 
Earliest measures asked respondents directly whether they “needed more 
help” with daily activities, making it dif�cult to interpret �ndings. Allen 
and colleagues developed an alternative approach that asks directly about 
adverse consequences that are the result of unmet need (Allen and Mor, 
1997). In NHATS, respondents who had dif�culty or received assistance 
with a given activity were asked if a particular consequence occurred—for 
instance, not being able to get dressed, go out, or eat a hot meal—because 
no one was there to assist with the activity or because it was too dif�cult 
to perform the activity alone (Allen et al., 2014).

A PORTRAIT OF LATE-LIFE DISABLITY IN THE UNITED STATES

This section provides a snapshot of late-life disability in the United 
States for several major demographic groups and highlights the distinctive 
disadvantage of minority women. Although disablement is a fundamen-
tally dynamic phenomenon, understanding cross-sectional differences in 
the domains that constitute the components of disablement is instructive. 
Drawing upon the 2015 round of NHATS, the tables provide a nuanced 
description of the activity limitations experienced by different groups of 
older adults, along with underlying physical, sensory, and cognitive capac-
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ity; the physical, service, and technological environments in which older 
adults carry out daily activities; and consequences of those limitations. 
There are many additional factors—such as regional and local variation, 
factors from early and midlife, and current behaviors—that in�uence late-
life disablement, but they are beyond the scope of this portrait.

Portrait by Stage of Disablement

Activity Limitations

Focusing on limitations in daily activities, re�ected in reports of help 
from another person or dif�culty by oneself (with devices, if used), about 
38 percent of older adults have a self-care or mobility activity limitation 
(see Table 10-1). In addition, about 6 percent of older adults do not report 
dif�culty but carry out their self-care and mobility activities less often than 
a year ago. Another one in four older adults (28%) report no dif�culty, 
assistance, or change in frequency but use assistive devices when carrying 
out self-care or mobility activities (“successful accommodation”). Finally, 
just under 30 percent of older adults are fully able to carry out their self-care 
and mobility activities. For household activities, 39 percent of older adults 
have a limitation (have dif�culty or receive help related to their health or 
functioning), about 8 percent have reduced the frequency of their activities, 
and the remaining 54 percent are fully able.

Patterns for dif�culty and assistance are consistent with past studies 
highlighting disparities in such outcomes (Stuck et al., 1999; Schoeni et al., 
2005, 2009). Differences in behavioral accommodations are also apparent. 
For instance, the percentage performing activities less often is relatively 
low for all groups (ranging from 4.5% to just over 7%) but, like dif�culty 
and assistance outcomes, is higher for women and those with fewer years 
of completed education. Successful accommodation, however, follows a 
distinctive pattern, increasing from ages 65–69 through ages 75–79 and 
then decreasing with each successive age group. Successful accommodation 
is also more common among women, among older adults who are White 
and those who live with a spouse or partner, and for those at higher levels 
of education. Other studies suggest that successful accommodation is more 
likely for those with more children and those living in homes with environ-
mental features already installed and that those who successfully accom-
modate report well-being on par with, and participation restrictions only 
slightly below, those who are fully able to carry out activities (Freedman 
et al., 2014, 2017).



Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

THE DEMOGRAPHY OF LATE-LIFE DISABILITY	 281

Physical, Sensory, and Cognitive Capacity

Underlying the patterns in activity limitations are important differ -
ences in older individuals’ capacity to carry out daily activities. Focusing 
on a composite measure of physical capacity that blends self-reported items 
with performance tests, mean scores range from 23 (out of 32) for 65-to-
69-year-olds to just 9.2 for those ages 90 and older (see Table 10-2). Men 
and older adults who are White, live with a spouse or partner, or have more 
years of education are more likely to have a high physical capacity score 
(�*27) than other groups. 

The percentage of older adults with poor vision (either blind or unable 
to see far or near even when wearing glasses) and poor hearing (deaf or 
unable to use the telephone, hear conversation in a quiet room, or hear 
conversation with background noise) increases steadily with age, from a 
low of 7 percent and 10 percent for poor vision and poor hearing, respec-
tively, among 65-to-69-year-olds, to a high of 24 percent and 34 percent 
among those ages 90 and older. The percentages with poor vision or poor 
hearing decrease as educational attainment increases. Poor vision is also 
higher for women and minorities, whereas poor hearing is lower for women 
and for Black older adults.

Table 10-2 also shows the percentage of older adults classi�ed as hav-
ing probable and possible dementia. The classi�cation (see Kasper et al., 
2013) is based on reported diagnosis of dementia, proxy reports from a 
validated informant instrument, and scores on domains of cognitive func-
tioning (executive functioning, memory, orientation). For these estimates, 
individuals may not “recover” in the subsequent round and it is assumed 
that 72 percent of long-stay nursing home residents have dementia. Overall, 
more than 9 percent of older adults can be considered to have probable 
dementia and another 6 percent have possible dementia. The risks of having 
probable dementia are substantially higher for minority groups, those living 
alone or with someone other than a spouse or partner, and those with lower 
levels of educational attainment.

Age gradients for four of the measures (low physical capacity, poor 
vision, poor hearing, and probable dementia) and a summary measure of 
poor physical, sensory, or cognitive capacity are displayed in Figure 10-2. 
These age-speci�c prevalence estimates are the result of several distinct 
underlying forces: onset among those without poor capacity, recovery 
among those with poor capacity, and the history of mortality for each 
group. Just over 20 percent of adults ages 65–69 are considered to have 
poor capacity in any of the four domains; this �gure increases to more than 
80 percent by age 90. Low physical capacity (score of �) 14 out of 32) has 
the strongest age gradient whereas poor vision, poor hearing, and probable 
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TABLE 10-1   Activity Limitations among U.S. Adults, Ages 65 and Older, 
2015

Self-Care and Mobility Activities Household Activities

Fully Able

Successful 
Accommo- 
dation Less Often Dif�culty Assistance Fully Able Less Often

Dif�culty
by Oneself

Help for Health/  
Functioning Reasons

65–69 41.7 24.0 5.9 16.2 12.1 62.2 8.5 16.1 13.2

70–74 36.2 29.1 4.8 16.9 13.1 62.8 6.6 15.5 15.1

75–79 25.5 32.8 5.2 19.3 17.2 55.2 8.7 15.0 21.2

80–84 16.9 29.1 7.3 20.6 26.1 43.0 8.6 13.2 35.2

85–89 9.4 27.6 5.8 21.0 36.2 32.0 7.0 12.8 48.2

�* 90 4.2 16.5 4.7 15.0 59.7 15.7 3.3 8.1 73.0

Male 36.6 25.5 4.5 18.2 15.2 62.2 5.4 14.7 17.7

Female 23.7 29.2 6.4 17.6 23.1 46.9 9.4 14.6 29.1

White 29.7 29.5 5.3 17.4 18.1 55.7 7.5 14.8 22.0

Black 25.4 22.1 6.9 21.0 24.6 43.3 9.7 14.6 32.4

Other 30.3 19.6 6.3 18.9 24.9 48.4 7.5 13.7 30.4

Alone 22.9 26.7 6.4 21.5 22.4 42.1 9.9 16.1 31.9

With spouse 36.2 30.1 5.0 15.0 13.7 65.3 5.9 14.2 14.6

With spouse/others 29.1 28.8 5.0 15.8 21.2 56.1 7.6 13.2 23.1

With others 22.5 20.1 6.0 20.3 31.1 40.8 8.2 13.8 37.3

< High school 23.8 19.8 7.3 22.0 27.2 43.1 6.7 13.7 36.6

High school 26.7 27.5 5.6 19.1 21.1 49.2 9.6 14.7 26.6

Some college 31.1 30.3 5.5 18.6 14.5 59.0 7.8 14.7 18.5

College graduate 34.1 33.6 4.9 15.1 12.3 62.8 6.4 14.8 16.0

> College 39.6 30.6 5.3 15.0 9.5 63.5 6.9 17.8 11.8

All 29.4 27.5 5.6 17.9 19.6   53.7 7.6 14.7 24.0

NOTES: N = 7,859; for education groups, nursing home residents are omitted and N = 7,499; 
p-values for F-tests are signi�cant at  p �) .001.
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-1   Activity Limitations among U.S. Adults, Ages 65 and Older, 
2015

Self-Care and Mobility Activities Household Activities

Fully Able

Successful 
Accommo- 
dation Less Often Dif�culty Assistance Fully Able Less Often

Dif�culty
by Oneself

Help for Health/  
Functioning Reasons

65–69 41.7 24.0 5.9 16.2 12.1 62.2 8.5 16.1 13.2

70–74 36.2 29.1 4.8 16.9 13.1 62.8 6.6 15.5 15.1

75–79 25.5 32.8 5.2 19.3 17.2 55.2 8.7 15.0 21.2

80–84 16.9 29.1 7.3 20.6 26.1 43.0 8.6 13.2 35.2

85–89 9.4 27.6 5.8 21.0 36.2 32.0 7.0 12.8 48.2

�* 90 4.2 16.5 4.7 15.0 59.7 15.7 3.3 8.1 73.0

Male 36.6 25.5 4.5 18.2 15.2 62.2 5.4 14.7 17.7

Female 23.7 29.2 6.4 17.6 23.1 46.9 9.4 14.6 29.1

White 29.7 29.5 5.3 17.4 18.1 55.7 7.5 14.8 22.0

Black 25.4 22.1 6.9 21.0 24.6 43.3 9.7 14.6 32.4

Other 30.3 19.6 6.3 18.9 24.9 48.4 7.5 13.7 30.4

Alone 22.9 26.7 6.4 21.5 22.4 42.1 9.9 16.1 31.9

With spouse 36.2 30.1 5.0 15.0 13.7 65.3 5.9 14.2 14.6

With spouse/others 29.1 28.8 5.0 15.8 21.2 56.1 7.6 13.2 23.1

With others 22.5 20.1 6.0 20.3 31.1 40.8 8.2 13.8 37.3

< High school 23.8 19.8 7.3 22.0 27.2 43.1 6.7 13.7 36.6

High school 26.7 27.5 5.6 19.1 21.1 49.2 9.6 14.7 26.6

Some college 31.1 30.3 5.5 18.6 14.5 59.0 7.8 14.7 18.5

College graduate 34.1 33.6 4.9 15.1 12.3 62.8 6.4 14.8 16.0

> College 39.6 30.6 5.3 15.0 9.5 63.5 6.9 17.8 11.8

All 29.4 27.5 5.6 17.9 19.6   53.7 7.6 14.7 24.0

NOTES: N = 7,859; for education groups, nursing home residents are omitted and N = 7,499; 
p-values for F-tests are signi�cant at  p �) .001.
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-2   Physical, Sensory, and Cognitive Capacity among U.S. 
Adults, Ages 65 and Older, 2015

Physical Sensory Cognitive

Mean
Score % High Score % Low Score

% Poor
Vision

% Poor
Hearing

% Probable 
Dementia

% Possible 
Dementia

65–69 23.4 42.1 12.7 6.5 9.5 2.6 3.5

70–74 22.3 33.0 15.1 6.4 8.7 3.9 3.4

75–79 19.9 20.1 23.8 8.3 10.1 8.0 5.3

80–84 16.6 10.6 38.3 9.1 16.3 15.9 7.9

85–89 13.9 4.1 51.2 15.5 20.0 23.3 11.9

�* 90 9.2 0.9 76.1 23.8 33.4 36.3 15.1

Male 22.8 41.6 16.4 7.0 13.8 8.4 5.3

Female 17.9 14.1 32.2 10.0 10.9 9.7 6.0

White 20.8 29.3 22.3 7.3 11.7 8.1 4.6

Black 17.3 14.9 35.9 12.1 6.6 12.3 10.0

Other 17.7 16.2 35.0 14.2 18.1 13.1 9.4

Alone 17.3 15.1 35.3 9.7 12.5 13.2 7.8

With spouse 23.1 38.8 13.6 5.6 10.2 4.5 3.4

With spouse/others 20.8 28.3 21.2 10.0 15.9 8.3 4.9

With others 16.1 10.1 42.3 15.3 15.5 15.4 8.6

< High school 16.3 10.5 41.3 17.9 20.7 15.9 11.4

High school 18.8 17.2 29.3 9.7 13.4 9.3 6.0

Some college 21.4 27.2 18.3 6.4 10.0 4.1 3.3

College grad 23.4 43.1 13.5 4.9 9.7 4.9 2.3

> College 24.7 50.4 8.6 3.7 6.5 2.9 3.1

All 20.1 26.3 25.2 8.7 12.2 9.1 5.7

NOTES: N = 7,859; nursing home residents are omitted for physical capacity by education 
groups and for poor vision, poor hearing (N = 7,499); p-values for F-tests are signi�cant at 
p �) .001 except gender differences in dementia (p = .116).
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-2   Physical, Sensory, and Cognitive Capacity among U.S. 
Adults, Ages 65 and Older, 2015

Physical Sensory Cognitive

Mean
Score % High Score % Low Score

% Poor
Vision

% Poor
Hearing

% Probable 
Dementia

% Possible 
Dementia

65–69 23.4 42.1 12.7 6.5 9.5 2.6 3.5

70–74 22.3 33.0 15.1 6.4 8.7 3.9 3.4

75–79 19.9 20.1 23.8 8.3 10.1 8.0 5.3

80–84 16.6 10.6 38.3 9.1 16.3 15.9 7.9

85–89 13.9 4.1 51.2 15.5 20.0 23.3 11.9

�* 90 9.2 0.9 76.1 23.8 33.4 36.3 15.1

Male 22.8 41.6 16.4 7.0 13.8 8.4 5.3

Female 17.9 14.1 32.2 10.0 10.9 9.7 6.0

White 20.8 29.3 22.3 7.3 11.7 8.1 4.6

Black 17.3 14.9 35.9 12.1 6.6 12.3 10.0

Other 17.7 16.2 35.0 14.2 18.1 13.1 9.4

Alone 17.3 15.1 35.3 9.7 12.5 13.2 7.8

With spouse 23.1 38.8 13.6 5.6 10.2 4.5 3.4

With spouse/others 20.8 28.3 21.2 10.0 15.9 8.3 4.9

With others 16.1 10.1 42.3 15.3 15.5 15.4 8.6

< High school 16.3 10.5 41.3 17.9 20.7 15.9 11.4

High school 18.8 17.2 29.3 9.7 13.4 9.3 6.0

Some college 21.4 27.2 18.3 6.4 10.0 4.1 3.3

College grad 23.4 43.1 13.5 4.9 9.7 4.9 2.3

> College 24.7 50.4 8.6 3.7 6.5 2.9 3.1

All 20.1 26.3 25.2 8.7 12.2 9.1 5.7

NOTES: N = 7,859; nursing home residents are omitted for physical capacity by education 
groups and for poor vision, poor hearing (N = 7,499); p-values for F-tests are signi�cant at 
p �) .001 except gender differences in dementia (p = .116).
SOURCE: Data from National Health and Aging Trends Study.
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FIGURE 10-2 Age-speci�c estimates of poor physical, sensory, and cognitive capac-
ity, adults ages 70 and older, 2015. 
NOTES: N = 7,859; nursing home residents are omitted for poor hearing and poor 
vision and summary category of poor capacity (N = 7,499).
SOURCE: Data from National Health and Aging Trends Study.
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dementia increase at more moderate slopes, reaching about 25–35 percent 
for those ages 90 and older, depending on the measure.

Physical, Service, and Technological Environment

 The environments in which older adults carry out their daily activities 
also vary for older adults (see Tables 10-3 and 10-4). Overall, 10 percent 
live in a home without a bedroom, bathroom, and kitchen on one �oor, just 
over 4 percent live in mobile homes, and 16 percent live in multiunit build-
ings such as apartments. The latter are more common at older ages and for 
women, minority groups, those who live alone, and those with less than a 
high school education. These differences can in�uence the types of environ-
mental modi�cations that older adults have and can put into place. Modi� -
cations, such as grab bars, seats for the tub or shower, and raised toilet seats 
are less common among (non-Black) minorities. Others have demonstrated 
that among those with activity limitations, mobile home dwellers report 
fewer bathroom safety modi�cations (Al-rousan et al., 2015). 
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Also shown in Table 10-3 are the service environments in which older 
adults live. Overall, about 13 percent live in settings where services may 
be available, 2.5 percent live in nursing homes, 4.5 percent live in other 
residential care settings (e.g., assisted or independent living) and nearly 6 
percent live in retirement or senior housing communities. These settings 
are more common with age; 42 percent of those ages 90 and older live in 
a setting that is not a traditional community setting, compared with only 
6 percent of those ages 65–69. Such settings are more common for women 
and for individuals who live alone. 

Differences in older adults’ technological environments are illustrated 
in Table 10-4. Nearly two-thirds of older adults living in settings other than 
nursing homes in 2015 reported going online in the last month. Internet 
use was much higher at younger ages, for White respondents, for those liv-
ing with a spouse or partner, and for those with more completed years of 
education. Going online for social activities was much more common than 
using the Internet for household or health-related activities. Nevertheless, 
more than one-third of older adults used the Internet to carry out basic 
household activities, such as shopping, ordering prescriptions, or banking, 
although racial and education-related differences were substantial.

Participation Restrictions and Unmet Need

The negative consequences of living with activity limitations can be 
substantial for some older adults (see Table 10-5, which focuses on older 
adults in settings other than nursing homes). More than one in four (27%) 
older adults report being unable to participate in a valued activity in the 
last month because of their health or functioning. Overall, nearly 11 per-
cent of older adults report having an unmet need for mobility or self-care 
and 6 percent report an unmet need for household activities (and 14% 
report either type of unmet need, not shown in Table 10-5). These �gures 
translate to 31 percent of older adults with activity limitations (dif�culty 
or assistance) reporting at least one unmet need in the last month. Unmet 
needs and restrictions increase with age and decrease with education and 
are greater for minority groups and those living with people other than a 
spouse or partner.

The Distinctive Disadvantage of Minority Women

The distinctive disadvantage of older minority women in the United 
States is illustrated in Table 10-6. This analysis is limited to older adults 
ages 80–89 in order to partially control for differences in the age distribu-
tions across groups. The age group is also of substantive interest, since dis-
ability risks increase sharply in the eighth decade of life. Note that the table 
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TABLE 10-3   Physical and Service Environments in Which U.S. Adults 
Ages 65 and Older Live, 2015

Type of Home
Environmental 
Modi�cations Service Environment

2+
Floors

Mobile 
Home 

Multiunit 
Building

Had Any 
Features

Added Any 
Features Nursing Home

Assisted/ 
Independent Living

Retirement/
 Sr. Housing Community

65–69 12.6 3.8 10.9 57.7 10.6 1.1 1.0 3.5 94.4

70–74 11.7 5.5 11.8 65.3 13.5 0.8 1.7 5.7 91.7

75–79 8.7 4.1 13.9 72.1 16.8 1.4 3.0 7.1 88.5

80–84 7.6 3.4 21.1 80.3 19.0 3.9 7.7 7.8 80.6

85–89 6.6 3.6 27.4 86.7 19.0 6.1 13.0 6.7 74.2

�* 90 4.8 3.0 41.8 92.1 19.1 13.7 22.3 6.4 57.5

Male 10.7 4.7 12.1 66.9 13.7 1.5 3.2 5.1 90.3

Female 9.6 3.9 19.1 71.1 15.5 3.4 5.6 6.2 84.8

White 10.5 4.7 14.4 71.5 15.0 2.6 4.8 5.9 86.7

Black 8.3 1.8 23.7 64.5 15.9 3.7 3.4 5.5 87.5

Other 8.9 3.1 20.5 59.2 12.3 1.6 3.6 4.9 89.9

Alone 5.8 5.1 34.6 72.6 14.2 8.0 11.3 9.4 71.3

With spouse 13.2 3.4 6.8 68.6 14.2 0.0 1.9 5.1 93.0

With spouse/others 12.7 3.5 3.7 66.6 14.1 0.0 0.0 0.7 99.3

With others 8.0 5.5 12.1 65.7 17.8 0.0 0.8 2.9 96.3

< High school 4.0 6.2 18.7 66.4 17.7 - 4.9 6.6 88.5

High school 7.9 5.5 12.9 71.2 15.6 - 5.1 5.3 89.6

Some college 10.6 4.6 11.1 69.2 15.2 - 4.3 6.2 89.4

College graduate 15.7 1.8 14.6 68.7 11.0 - 4.9 5.4 89.7

> College 17.3 1.8 14.5 68.9 11.9 - 3.7 5.9 90.4

All 10.1 4.2 16.0   69.2 14.7   2.5 4.5 5.7 87.2

NOTES: N = 7,859; nursing home residents are omitted for education groups and environmen-
tal features (N = 7,499); p-values for F-tests are signi�cant at p �) .001 except for education 
differences in having any features (p = .292); gender, racial, and living arrangement differences 
in adding features (p = .114, .041, .116, respectively); and racial and education differences in 
the service environment (p = .029, .777, respectively).
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-3   Physical and Service Environments in Which U.S. Adults 
Ages 65 and Older Live, 2015

Type of Home
Environmental 
Modi�cations Service Environment

2+
Floors

Mobile 
Home 

Multiunit 
Building

Had Any 
Features

Added Any 
Features Nursing Home

Assisted/ 
Independent Living

Retirement/
 Sr. Housing Community

65–69 12.6 3.8 10.9 57.7 10.6 1.1 1.0 3.5 94.4

70–74 11.7 5.5 11.8 65.3 13.5 0.8 1.7 5.7 91.7

75–79 8.7 4.1 13.9 72.1 16.8 1.4 3.0 7.1 88.5

80–84 7.6 3.4 21.1 80.3 19.0 3.9 7.7 7.8 80.6

85–89 6.6 3.6 27.4 86.7 19.0 6.1 13.0 6.7 74.2

�* 90 4.8 3.0 41.8 92.1 19.1 13.7 22.3 6.4 57.5

Male 10.7 4.7 12.1 66.9 13.7 1.5 3.2 5.1 90.3

Female 9.6 3.9 19.1 71.1 15.5 3.4 5.6 6.2 84.8

White 10.5 4.7 14.4 71.5 15.0 2.6 4.8 5.9 86.7

Black 8.3 1.8 23.7 64.5 15.9 3.7 3.4 5.5 87.5

Other 8.9 3.1 20.5 59.2 12.3 1.6 3.6 4.9 89.9

Alone 5.8 5.1 34.6 72.6 14.2 8.0 11.3 9.4 71.3

With spouse 13.2 3.4 6.8 68.6 14.2 0.0 1.9 5.1 93.0

With spouse/others 12.7 3.5 3.7 66.6 14.1 0.0 0.0 0.7 99.3

With others 8.0 5.5 12.1 65.7 17.8 0.0 0.8 2.9 96.3

< High school 4.0 6.2 18.7 66.4 17.7 - 4.9 6.6 88.5

High school 7.9 5.5 12.9 71.2 15.6 - 5.1 5.3 89.6

Some college 10.6 4.6 11.1 69.2 15.2 - 4.3 6.2 89.4

College graduate 15.7 1.8 14.6 68.7 11.0 - 4.9 5.4 89.7

> College 17.3 1.8 14.5 68.9 11.9 - 3.7 5.9 90.4

All 10.1 4.2 16.0   69.2 14.7   2.5 4.5 5.7 87.2

NOTES: N = 7,859; nursing home residents are omitted for education groups and environmen-
tal features (N = 7,499); p-values for F-tests are signi�cant at p �) .001 except for education 
differences in having any features (p = .292); gender, racial, and living arrangement differences 
in adding features (p = .114, .041, .116, respectively); and racial and education differences in 
the service environment (p = .029, .777, respectively).
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-4   Internet Use by U.S. Adults Ages 65 and Older, 2015

Goes  
Online

Goes Online for

Social 
Activities

Household 
Activities

Health 
Activities

65–69 81.1 76.3 53.7 41.1

70–74 72.9 66.2 44.2 34.4

75–79 56.2 50.3 31.7 25.9

80–84 44.7 39.0 21.1 17.6

85–89 27.7 24.5 13.0 11.0

�* 90 18.6 15.9 8.0 6.9

Male 63.7 56.7 41.3 32.2

Female 61.5 57.4 34.7 27.3

White 67.9 62.2 42.4 33.8

Black 40.2 35.9 18.9 13.2

Other 45.4 40.8 22.4 15.5

Alone 53.8 49.5 29.0 22.2

With spouse 75.2 69.4 48.4 39.9

With spouse/others 58.5 52.1 35.1 26.0

With others 42.4 36.8 22.9 13.9

< High school 22.5 18.4 8.1 4.2

High school 51.1 44.7 24.3 16.1

Some college 73.9 68.3 43.9 35.2

College graduate 83.5 77.2 60.2 48.6

> College 90.7 87.2 66.0 57.4

All 62.5 57.1 37.7 29.5

NOTES: Nursing home residents are omitted, N = 7,499; p-values for F-tests are signi�cant 
at p �) .001 except for gender differences in going online (p = .204), going online for social 
activities (p = .678), and going online for health activities (p = .004).
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-5   Consequences of Activity Limitations for U.S. Adults Ages 
65 and Older, 2015

Participation 
Restriction

Unmet Need for Assistance with

Self-Care or 
Mobility Activity

Household 
Activity 

65–69 22.5 7.7 6.8

70–74 22.7 7.5 5.3

75–79 26.0 10.7 5.8

80–84 33.2 14.5 6.3

85–89 37.6 17.4 7.2

�* 90 46.4 26.8 10.9

Male 21.7 7.9 5.2

Female 31.1 13.0 7.3

White 26.0 9.4 5.9

Black 30.9 14.2 7.6

Other 29.7 16.3 8.6

Alone 31.0 11.6 8.5

With spouse 21.8 7.4 4.6

With spouse/others 28.1 10.3 5.1

With others 34.0 19.9 8.7

< High school 33.4 18.5 7.5

High school 28.9 12.0 6.5

Some college 25.3 9.0 6.1

College graduate 24.6 8.1 6.3

> College 20.3 4.8 5.4

All 26.9 10.7 6.4

NOTES: Nursing home residents are omitted, N = 7,499; p-values for F-tests are signi�cant at 
p �) .001 except for racial differences for participation restrictions (p = .004).
SOURCE: Data from National Health and Aging Trends Study.
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TABLE 10-6   An Overview of Disablement Domains by Sex and Race 
among U.S. Adults Ages 80–89, 2015

Non-
Hispanic 
White 
Men

Non-
Hispanic 
White 
Women

Non-
White 
Men

Non-  
White 
Women

Activity Limitations and Accommodations

Self-Care and Mobility Activities

Fully able 21.1 9.1 18.5 10.9

Successful accommodation 28.2 31.5 26.9 18.5

Less often 3.4 8.8 7.3 6.7

Dif�culty 24.6 18.3 20.8 19.9

Assistance 22.7 32.4 26.5 44.0

Household Activities

Fully able 50.5 33.7 43.1 23.6

Less often 6.0 9.4 5.7 9.0

Dif�culty 13.4 13.3 9.3 13.5

Help for health/functioning reasons 30.1 43.7 42.0 53.9

Capacity

Low physical capacity 23.9 50.6 46.5 65.7

Poor vision 8.4 11.5 17.4 17.5

Poor hearing 19.0 15.7 20.6 20.8

Probable dementia 15.9 17.9 24.8 26.9

Service Environment

Nursing home 3.1 6.1 1.6 6.0

Assisted/independent living 8.0 12.7 8.6 3.8

Retirement/senior housing 6.5 8.6 5.2 6.6

Community 82.4 72.6 84.6 83.7

Outcomes

Participation restrictions 26.9 38.7 34.7 42.8

Unmet need for assistance with self-care 
or mobility activity

10.7 16.7 14.4 26.4

Unmet need for assistance with household 
activity

6.2 6.5 3.7 10.7

NOTES: N = 2,564; nursing home residents are omitted for poor vision and hearing and 
outcomes (N = 2,415); p-values for F-tests are signi�cant at p �) .001 except for poor hearing 
(p = .079).
SOURCE: Data from National Health and Aging Trends Study.
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masks considerable racial and ethnic heterogeneity within this group, and it 
does not shed light on differences in life expectancy across groups or in life 
course in�uences that lead to disparities in late-life health and functioning. 
Nevertheless, it demonstrates the vast gap between older minority women 
and other groups on most disablement domains.

Older minority women have about two to three times the risk of non-
Hispanic White men of receiving assistance with self-care, mobility, or house-
hold activities or of having low physical capacity, poor vision, or probable 
dementia. They are also much less likely to successfully accommodate with 
assistive devices to carry out their self-care and mobility activities. Although 
they live in nursing homes at about the same rate as non-Hispanic White 
women (6%), they are about one-third as likely as non-Hispanic White 
women and half as likely as non-Hispanic White men to live in an assisted 
living or independent living environment (3.8% versus 12.7% and 8.0%, 
respectively). In terms of outcomes, they have the highest rates of unmet need 
and participation restrictions.

DISABLEMENT OVER TIME: TRAJECTORIES AND TRENDS

Individual patterns of disablement—including the speed and severity 
with which decline occurs, the duration of each phase of disablement, and 
prospects for recovery—unfold over time. At the population level, trends 
are in�uenced by the aging of cohorts who have been exposed to distinc-
tive life experiences. Thus, time—whether parameterized as age, period, or 
cohort—is of fundamental interest when studying individual-level patterns 
and population-level dynamics. 

Disability Trajectories

For many years, studies of disability dynamics focused on the chances 
of making a transition between discrete states—often between “none” and 
“any” activity limitations or among levels of activity limitations (Wolf, 
2016). The important distinction between catastrophic and progressive 
disability helped sharpen understanding of the distinction between sudden 
onset of impairment as the result of an injury, stroke, or other discrete event 
and the more gradual set of changes often associated with frailty (Ferrucci 
et al., 1996). Together, such studies emphasized age pro�les and identifying 
higher-risk groups (e.g., females, minorities, individuals with low education 
levels) as well as modi�able risk factors (see Stuck et al., 1999, for a com-
prehensive review). Studies have also highlighted the substantial proportion 
of older adults who regain functioning (Crimmins and Saito, 1993) and fac-
tors linked to the chances of recovery (Hardy and Gill, 2004, 2005), such 
as being cognitively intact and having a history of regular physical activity. 
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More recently, aided by the availability of data from long-running 
national panel studies and the release of trajectory estimation procedures 
in statistical packages, researchers have focused on the implications of 
risk factors for trajectories, de�ned as pathways over time rather than 
simple transitions. Most often, such studies focus on trajectories in activity 
limitations. Occasionally, studies will emphasize differences in trajectories 
by indicators of earlier stages of the disablement process—that is, by the 
presence of a particular health condition (Chiu and Wray, 2011) or func-
tional limitation (Martin et al., 2017). Nevertheless, understanding of how 
individuals move through the broader disablement process is still limited. 

Comparing trajectory study �ndings is complicated not only by differ -
ences in study outcomes but also by choices about modeling approach and 
depiction of age (Wolf, 2016). There are at least three distinct modeling 
approaches in use today. Latent growth curve models assume individuals, 
who are represented by random effects, diverge from a single underlying 
average pathway (see, for example, Warner and Brown, 2011). Latent class 
trajectory models assume individuals in an (unobserved) group share a com-
mon pathway (see, for example, Taylor and Lynch, 2011). Finally, growth 
mixture models assume that there are person-level random effects within a 
set of discrete classes (see, for example, Han et al., 2013). With respect to 
depiction of time, there are also several different approaches in use. Most 
often, time is modeled as chronological age. However, in other cases, time 
from the �rst survey wave (baseline) is modeled (and age controlled). More 
recently Wolf et al. (2015) incorporated time until death (along with age) in 
their analysis of trajectories of activity limitations. Irrespective of modeling 
approach and depiction of time, researchers typically identify three to �ve 
trajectories for activity limitations: for instance, high functioning with no 
decline, moderate decline, and steep decline.

Disability Trends

A fundamental question in the demography of aging is whether 
increases in life expectancy at age 65 have been accompanied by more or 
fewer years lived with limitations. Between 1990 and 2016, life expectancy 
at age 65 increased by more than 2 years (from 17.2 to 19.4 years); men 
gained nearly 3 years (from 15.1 to 18.0), and women gained 1.7 years 
(from 18.9 to 20.6) (National Center for Health Statistics, 2017; Kochanek 
et al., 2017). The small downturn in life expectancy at birth in 2015 and 
2016, which is attributed to the opioid epidemic, is not apparent for life 
expectancy conditioned on surviving to age 65.

Several competing theories have been proposed to explain how popu-
lation health changes with population aging. Forty years ago, Gruenberg 
(1977) suggested that increases in survival of persons with chronic disease 
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and disability would result from medical advances. In contrast, Fries (1980, 
1983) asserted that chronic disease would be postponed to later ages and 
the period of morbidity and disability would be compressed into a shorter 
time before death. Manton (1982) added a third perspective that recog-
nized that interventions designed to reduce mortality also would have an 
in�uence on morbidity, and vice versa. Thus, additional years of life would 
be gained through postponement of disease onset, slowing of disease pro-
gression, and improved clinical management of disease, and the relative 
amounts of each contribution could not be predetermined.

These theories have guided two broad types of studies. One set has 
focused on changes over time in disability prevalence—that is, the propor-
tion of the population at a point in time reporting a particular outcome. 
The other set has focused on active life expectancy, which combines age-
speci�c disability and mortality rates. Several excellent reviews have been 
published in recent years (Beltrán-Sánchez et al., 2015; Crimmins, 2015; 
Martin et al., 2010; Wolf, 2016). A brief overview focused on the U.S. 
experience follows. 

Trends in Activity Limitations

Manton and colleagues provided the earliest evidence that a decline 
in the prevalence of activity limitations may be occurring for older adults in 
the United States (Manton et al., 1993). Although studies were initially 
inconsistent (Crimmins et al., 1997a), a systematic review found a con-
vergence of evidence suggesting substantial declines in IADL limitations 
(Freedman et al., 2002). Notably large were declines from 1984 to 1999 in 
three IADL activities—managing money, shopping for groceries, and doing 
laundry (Spillman, 2004). Smaller declines for the 1990s in the use of help 
and dif�culties with ADLs were also found across studies (Freedman et al., 
2004). More recent analyses have consistently found that such declines did 
not continue into the �rst and second decades of the 21st century, except 
for those at ages 85 and older, and the share of nonelderly adults reaching 
late life with limitations in place has been increasing (Freedman et al., 2013; 
Martin and Schoeni, 2014). 

Exploration into reasons for trends has been limited, in part because of 
data limitations. The most comprehensive investigation of the decline during 
the 1980s and 1990s revealed that shifting education was the most impor-
tant factor (Schoeni et al., 2008). Improvements in vision (possibly linked to 
the diffusion of cataract surgery) and increases in the use of assistive technol-
ogy to carry out daily activities are also likely to have been responsible in 
part (Freedman et al., 2006, 2007). Investigations into reasons for the recent 
pause have pointed to shifts in the obesity pro�les and smoking histories of 
adults now reaching late life (Martin and Schoeni, 2014). 
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Trends in Active Life Expectancy

Evidence regarding active life expectancy trends in the United States 
reinforces the notion that neither a compression nor an expansion of late-
life disability is an inevitable consequence of mortality declines. Instead, 
patterns have varied over time periods and for different demographic and 
socioeconomic groups. For instance, from 1970 to 1980, most of the 
increase in life expectancy consisted of years lived with activity limita-
tions (Crimmins et al., 1997b). However, during the 1980s and 1990s, 
the percentage of life expectancy to be lived without limitations increased 
(Crimmins et al., 2009).

Several long-term studies of active life expectancy have highlighted that 
not all groups have bene�ted equally. Looking over the whole life cycle, 
Crimmins and colleagues (2016) found increases between 1970 and 2010 
in life spent “limited in any way in the performance of one’s usual or other 
activities” was greater than the increase in life without such limitations 
(expansion), but at age 65, changes were consistent with compression for 
both men and women. Focusing on a different time period and measure 
(1982–2011 for ADL and IADL limitations), Freedman and colleagues 
found evidence consistent with a compression for men but not women, 
and for those reporting their race as White but not those reporting as 
Black. Older Black women were particularly disadvantaged (Freedman and 
Spillman, 2016; Freedman et al., 2016). 

Although different de�nitions have been used, studies to date have 
focused mainly on activity limitations. Yet, as Crimmins (2004) pointed out 
with respect to prevalence trends, the various domains of disablement will 
not necessarily change in the same direction, nor are they necessarily consis-
tently related to mortality shifts. Drawing upon the 2011 and 2015 NHATS 
and published mortality rates for the United States, Table 10-7 provides an 
overview of years expected to be lived in each stage of the disablement pro-
cess. Age-speci�c rates used in the calculations are also provided. Even over 
this relatively short period, declines are evident in expected years lived fully 
able to carry out self-care and mobility activities (from 5.7 years in 2011 
to 5.3 years in 2015). During the same period, increases were experienced 
in years expected to be lived successfully accommodating (from 4.7 years 
in 2011 to 5.3 years in 2015). There were no signi�cant shifts in expected 
years lived in any of the other categories of activity limitations, nor were 
there signi�cant changes in years lived with low physical capacity (5.5 ver-
sus 5.4 years) or poor vision (1.8 versus 1.9 years). However, years lived 
with poor hearing did decline (from 3.0 to 2.6 years) because of declines 
among all age groups except the youngest. With respect to years expected 
to be lived in residential care, no signi�cant changes were evident, but 
years to be lived in the community increased from 16.1 to 16.6.
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FUTURE RESEARCH ON THE DEMOGRAPHY 
OF LATE-LIFE DISABILITY 

In the Committee on Population’s 1994 volume on the Demography 
of Aging, Manton and Stallard outlined a mathematical “framework for 
analyzing the relationships among health-related behaviors, genetic pre
disposition, disease incidence and fatality, population aging, and morbidity 
and mortality” (National Research Council, 1994, p. 6). The editors noted 
the value of such models for demonstrating the potential effects of interven-
tions and policies on late-life disability rates. At the time, the language and 
conceptual models of disablement had not yet been fully developed, panel 
data were still in their infancy, and statistical algorithms for computing 
complex models were not yet widely available. The Baby Boom generation 
was in the prime of its working life (ages 30–48), and concerns about Baby 
Boomers’ retirement, health, and long-term care needs were problems for 
the distant future. 

Since that time, research on late-life disability has bene�ted enormously 
from the conceptual advances made by scholars and by the data infrastruc-
ture investments in national panel studies, in particular those made by the 
National Institute on Aging. Statistical advances have also furthered inves-
tigations into late-life disability trajectories. The leading edge of the Baby 
Boom generation began to turn age 65 in 2011 and over the next decade 
will reach ages 65–82. The personal and societal costs of caring for a large 
generation of older adults, many of whom are living with disability, is now 
a more imminent concern (Freedman and Spillman, 2016). 

The methods and materials of the demography of aging will continue 
to be central to addressing issues of late-life disablement and improving the 
lives of older adults. With respect to understanding how individual trajec-
tories unfold, there is much work yet to be done. As additional rounds of 
NHATS become available, researchers will be able to re�ne identi�cation 
and understanding of signature trajectories, whether “postevent” (such as 
after an injurious fall or stroke) or in the absence of a discrete event (e.g., 
cognitive impairment, frailty). Understanding how such trajectories evolve 
and the factors that in�uence the speed with which a trajectory unfolds 
can help clinicians build, tailor, and target interventions to support at-risk 
groups. Of particular interest is how to promote successful accommodation, 
including home modi�cation, so that older adults can manage their lives in 
the least restrictive setting possible for as long as possible. 

At the population level, continued tracking of the Baby Boom’s experi-
ence with respect to disablement is also a priority. This generation has had 
a unique set of life course experiences (Colby and Ortman, 2014) that will 
shape its disablement in later life. As a group, the Baby Boom generation 
is better educated, with more complex families than previous generations, 
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TABLE 10-7   Age-Speci�c Percentage with Activity Limitations, Poor 
Capacity, and Living in Residential Care Environments, 2011 and 2015

2011 2015

65–69 70–74 75–79 80–84 85–89 �* 90

Expected 
Years 
Lived 65–69 70–74 75–79 80–84 85–89 �* 90

Expected 
Years 
Lived

Self-Care and Mobility Activities

Fully able 44.6 39.0 27.4 19.7 10.2 4.0 5.7 41.7 36.2 25.5 16.9 9.4 4.2 5.3*

Successful 
accommodation

22.4 24.4 29.2 27.1 21.8 15.2 4.7 24.0 29.1 32.8 29.1 27.6 16.5 5.3***

Less often 4.9 6.0 6.2 5.3 7.0 4.5 1.1 5.9 4.8 5.2 7.3 5.8 4.7 1.1

Dif�culty 17.1 17.7 19.1 21.8 19.2 14.6 3.5 16.2 16.9 19.3 20.6 21.0 15.0 3.5

Assistance 11.0 12.9 18.1 26.1 41.8 61.7 4.1 12.1 13.1 17.2 26.1 36.2 59.7 4.1

Physical Capacity

Low composite score 11.5 18.0 27.3 37.4 56.0 77.2 5.5 12.7 15.1 23.8 38.3 51.2 76.1 5.4

Sensory Capacity

Poor vision 6.6 5.2 7.9 10.2 17.5 27.2 1.8 6.5 6.4 8.3 9.1 16.3 23.8 1.8

Poor hearing 8.8 11.2 15.0 17.8 26.5 36.7 3.0 9.5 8.7 10.1 16.3 20 33.4 2.6**

Cognitive Capacity

Probable dementia 2.9 4.3 9.5 15.0 25.9 38.5 2.1 2.6 3.9 8.0 15.9 23.3 36.3 2.0

Service Environment

Nursing home 0.4 1.5 2.2 3.8 7.7 16.2 0.6 1.1 0.8 1.4 3.9 6.1 13.6 0.6

Assisted/independent 1.2 2.8 3.9 7.0 14.7 23.3 1.1 1.0 1.8 3.0 7.7 12.9 22.4 1.0

Retirement/senior housing 5.0 7.3 6.6 7.8 7.1 8.9 1.3 3.5 5.7 7.1 7.8 6.7 6.4 1.1

Community 93.5 88.5 87.3 81.3 70.5 51.5 16.1 94.4 91.7 88.5 80.6 74.2 57.5 16.6***

NOTES: N = 8,077 (2011) and 7,859 (2015); nursing home residents are omitted for poor 
vision and hearing, N = 7,609 (2011) and N = 7,499 (2015). Test for difference between 2015 
and 2011 in expected years lived: * = p < .10; ** = p < .05; *** = p < .01.
SOURCE: Data from National Health and Aging Trends Study.
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but also has higher rates of obesity and mobility-related impairments. As 
members of this generation continue to reach the years of highest risk 
for long-term-care services and supports, researchers should continue to 
not only track trends but also explore reasons for such trends. Although 
restricted in past studies because of data limitations, going forward NHATS 
offers researchers the unique opportunity to understand the extent to which 
shifts in activity limitations are related to changes in underlying capacity 
versus changes in choices about how activities are carried out. 

Finally, to guide policy into the future, tying these new frameworks and 
measures back to the models and projections at the core of formal medical 
demography is an important priority. Projection models can now be built 
that recognize not only biological but also environmental and behavioral 
underpinnings of the disablement process. They can now also recognize the 
shifting relationships among disease, capacity, accommodations, limitations, 
and outcomes such as participation restrictions and unmet need. Enhanced 
modeling of late-life disablement will also facilitate identi�cation of public 
health interventions that will be most likely to maximize independent func-
tioning and extend quality of life.
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The Demography of Aging in Low- and 
Middle-Income Countries: 

Chronological versus 
Functional Perspectives

Nikkil Sudharsanan1 and David E. Bloom2

INTRODUCTION

Populations across the world are changing in size and structure, driving 
prominent social, economic, and health shifts. In some countries, working-
age populations are expanding to unprecedented sizes (absolutely and 
relatively), creating strong potential for economic growth and development 
(Bloom et al., 2003) along with the threat of greater unemployment and 
unrest (Easterlin, 1978). In other countries, population aging is creating 
large older-age populations, increasing older individuals’ in�uence in soci-
eties and families (Preston, 1984) while simultaneously stressing health 
and pension systems (Bongaarts, 2004). Population aging has already had 
widespread impact, fueling concerns that aging will substantially burden 
families, communities, and governments. These concerns have prompted 
increased research3 and policy making on aging. Indeed, a 2009 survey 
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of 970 population scientists revealed that most experts believe population 
aging is the most important “population issue” to study over the coming 
decades (Van Dalen and Henkens, 2012). 

The pattern and pace of population aging vary substantially in different 
settings. Many high-income countries (HICs) already have sizable older-age 
populations, while many low- and middle-income countries (LMICs) remain 
relatively young. Looking to the future, population aging is expected to 
boom in large LMICs such as India and China and slow in the already-aged 
countries of Western Europe (United Nations Department of Economic 
and Social Affairs, 2017). Furthermore, causes of aging differ, even among 
countries with similar rates of aging, with the differences driven by mortal-
ity reductions in some settings and by the aging of large cohorts (like the 
Baby Boomers) in others. These differences have important demographic 
implications and suggest very different policy responses across countries. 
Thus, planning for global population aging requires consideration of the 
historical and future rates of population aging, the forces driving this aging, 
and their variance across countries and regions. This paper’s �rst major goal 
is to show how population aging and its causes have differed historically 
across regions and income groups and how they will evolve in the future.

The challenges of population aging arise because older individuals 
tend to make smaller economic contributions and have greater needs than 
younger, working-age people. For example, older individuals are more 
likely to have functional limitations (Lin et al., 2012), require assistance 
for everyday tasks (Freedman and Spillman, 2014), and fall sick and suffer 
from health shocks and hospitalizations (Fry et al., 2005). That older indi-
viduals have lower labor income compounds the challenge of these rising 
age-related needs (Lee, 1994); therefore, families and governments often 
shoulder the costs (both market and nonmarket) of their needs. In coun-
tries with suf�cient wealth, the adverse economic consequences of aging 
can be prevented if health and social security systems can adequately meet 
the needs of older individuals. However, in LMICs, where aggregate levels 
of wealth are much lower and welfare systems function poorly or may not 
exist, the �nancial burden of aging is more likely to fall on families or the 
older individuals themselves. This potential for aging without resources to 
care for older individuals has fueled concerns that LMICs are “growing old 
before rich.” The paper’s second main goal is to explore the extent to which 
current economic and demographic trends support this view.

Most population-aging metrics are based on a chronological conception 
of age. Researchers, governments, and global policy makers focus on indi-
cators, such as the share of the population above the age of 60 or 70, with 
the idea that these chronological measures indicate the size of the dependent 
population. Within this view, 10 percent growth in the share of individuals 
over 60 is thought to represent 10 percent growth in the dependent popula-
tion, resulting in a corresponding increase in the resources required to sup-
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port them. Yet not all individuals above the age of 60 are dependent, and 
conversely not all individuals younger than 60 are fully independent. Thus, 
these conventional measures of population aging may inaccurately indicate 
functional aging, and policies based on these measures may inadequately 
meet or may exceed the needs of aging populations. A small but in�uential 
series of papers has examined the macro-level discrepancies between chrono-
logical and functional aging. Lutz et al. (2008) compared chronological 
measures of population aging with measures based on the population share 
with a remaining life expectancy of 15 years and found that the magnitude 
of population aging is smaller when also considering changing patterns of 
longevity. Similarly, Sanderson and Scherbov (2010) compared chronological 
measures of aging (the old-age dependency ratio) with similar ratios de�ned 
by the population share with a disability in 10 HICs. They concluded that 
chronological measures greatly overstate the growth in the share of the 
dependent population (i.e., the share with a disability). The results from 
these papers suggest that focusing on chronological age may misrepresent 
actual changes in the share of the population with functional limitations. In 
the spirit of this work, the �nal section of this paper will draw on emerging 
rich microdata from several Health and Retirement Study (HRS) sister studies 
across the globe to estimate and compare chronological and functional age 
in three HICs and �ve LMICs. This section will also explore changes in the 
relationship between chronological and functional age over time in Mexico 
and Indonesia.

Our paper proceeds as follows. In the second section, we document 
sources of chronological population aging for recent historical and future 
periods by applying decomposition methods to macro-level data from the 
United Nations World Population Prospects, The 2017 Revision (hereafter 
referred to as UN WPP; United Nations Department of Economic and Social 
Affairs, 2017). In the third section, we discuss the issue of LMIC populations 
“growing old before rich” and conduct a simple empirical exercise to deter-
mine how much support we �nd for that view. We then shift our perspective 
away from macro-level chronological measures of aging in the fourth section 
by using microdata from the Health and Retirement Study sister studies to 
examine differences in functional aging across �ve LMICs and three HICs. 
Together, these distinct analyses provide a robust description of the differ-
ences in population aging occurring across income groups and regional set-
tings. In the concluding section, we discuss the implications of our �ndings 
for future research and policy on the global demography of aging.

CHRONOLOGICAL AGING

Countries across the globe are aging; however, the rate of population 
aging varies tremendously across regions and countries at different levels 



Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

312	 PART VI: THE DEMOGRAPHY OF AGING ON A GLOBAL SCALE

of development. For example, the share of older individuals grew substan-
tially over the past 50 years in HICs and in many countries in Asia. In 
contrast, countries in sub-Saharan Africa experienced virtually no aging 
over this same period (United Nations Department of Economic and Social 
Affairs, 2017). While these trends and patterns of population aging are 
well established, less is known about the historical and future sources of 
population aging across countries. To our knowledge, only one paper has 
examined this issue: Preston and Stokes (2012) used variable-r techniques 
to decompose the growth rate of the elderly population between 2005 and 
2010. They concluded that mortality reductions across cohorts drove aging 
in more-developed countries, while fertility declines played a larger role 
in less-developed countries. Our main goal in this section is to expand on 
Preston and Stokes’ work by estimating the historic sources of population 
aging between 1970 and 2015 and looking forward to 2050 by country-
income groups and regions of the world. 

Data and Methods

We begin by de�ning population aging as the change in the popula-
tion share above the age of 65. Given this de�nition, four distinct factors 
drive population aging. First, mortality reductions can result in a rising 
elder share by allowing a greater fraction of individuals to survive to older 
ages. Second, fertility reductions can increase the share of older people by 
reducing the percentage of younger people in the population. Third, the 
aging of cohorts of individuals into older ages can affect the population 
distribution if the cohorts entering the 65+ age group are large relative to 
the rest of the population. While aging cohorts result from past changes in 
fertility and mortality, quantifying the impact of aging cohorts is relevant 
for policy makers because cohort in�uences are thought to exert a strong 
effect on later-life health and well-being (Finch and Crimmins, 2004). 
Separate consideration of cohort effects is also useful because they can 
lead to population aging even if current fertility and mortality are constant. 
Finally, migration can negatively or positively in�uence population aging, 
depending on the age composition of migrants. In this paper we consider 
only the �rst three sources of population aging, ignoring the contribution 
of migration (primarily because data on age-speci�c migration rates are 
very dif�cult to obtain). While migration is likely an important factor in 
population aging for some countries, we believe that ignoring migration is 
unlikely to introduce large errors into our estimates when looking at higher 
levels of aggregation such as regions and country-income groups.

For our analysis, we focus on the historical period between 1970 
and 2015 and the future period between 2015 and 2050. We decompose 
the change in the population share above the age of 65 for both periods 
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using the line-integral decomposition method developed by Horiuchi et al. 
(2008). We brie�y describe the approach here and refer readers to the full 
paper for more details. We begin by presenting an expression for the share 
of the population above age 65 as a function of age-speci�c population 
counts, age-speci�c mortality, and age-speci�c fertility rates. To do this, we 
express the age-speci�c population counts in any year as the age-speci�c 
counts in a previous year projected forward using the intervening mortal-
ity and fertility experiences. Speci�cally, we take advantage of the 5-year 
data intervals in UN WPP to express the share of the population above the 
age of 65 at any time t as a function of the population counts at time t�5 , 
the mortality experience between times t�5 and t (estimated based on the 
5-year life tables), and the age-speci�c fertility rates between times t�5 and 
t. Based on this speci�cation, either changing initial population distribu-
tions (the measure of cohorts aging), changing intervening mortality rates, 
or changing fertility rates must drive any change in the share of the popu-
lation above age 65 between two time points. Conceptually, any of these 
components’ contribution can then be thought of as the difference between 
the observed growth in the elderly population and the growth that would 
result if the population were projected forward while holding the compo-
nent to be evaluated constant. In practice, this approach would produce a 
residual interaction term because changes in any of the factors in�uences 
the level of the other factors; however, the line-integral method produces 
estimates without interactions by using numerical integration and assuming 
a proportionate change in each component over time. 

Projected population aging in the future period depends on forecasted 
trajectories of fertility and mortality. We use several UN WPP projec-
tion variants to quantify the uncertainty in our decompositions, with the 
medium variant serving as a point estimate and the high and low variants 
as bounds. An important point is that the UN WPP variants only differ in 
their projections of future fertility and the resulting changes in population 
counts. Therefore, we do not test the sensitivity of our results to different 
assumptions about the magnitude of future mortality decline.

Results

Panel A of Table 11-1 presents the change in the share of adults over 
the age of 65 between 1970 and 2015 by World Bank country-income 
groups. We then decompose this change into the contributions of aging 
cohorts, fertility changes over the period, and mortality changes over the 
period. Between 1970 and 2015, the magnitude of population aging varied 
substantially by income level. For example, the share of adults over the age 
of 65 grew by 7.3 percent in HICs but only by 1.5 percent in lower-middle-
income countries and remained virtually unchanged in low-income coun-
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TABLE 11-1   Decomposition of Population Aging by Country-Income 
Group and Region, 1970–2015

Observed 
Change

Percentage Attributable to

Cohorts Fertility Mortality

Panel A: Country-Income Group

High-income countries 0.073 0.766 0.046 0.188

Upper-middle-income countries 0.047 0.752 0.126 0.122

Lower-middle-income countries 0.015 0.596 0.235 0.169

Low-income countries 0.005 0.218 0.276 0.506

Panel B: Region

Africa 0.003 �0.091 0.525 0.567

Asia 0.038 0.729 0.133 0.138

Europe 0.072 0.788 0.039 0.173

Latin America 0.036 0.720 0.147 0.133

Northern America 0.051 0.754 0.040 0.205

Oceania 0.048 0.706 0.063 0.231

SOURCE: Data are from the U.N. Department of Economic and Social Affairs (2017).

tries (LICs). For three of the four income groups, the aging of large cohorts 
was the largest contributor to population aging. However, a strong income 
gradient remains in the magnitude of this contribution: the aging of large 
cohorts was most important in HICs (76.6%) and decreased across income 
groups (75.2% in upper-middle-income countries, 59.6% in lower-middle-
income countries, and 21.8% in LICs). Conversely, fertility reductions are 
most important for LICs (27.6%) and least important for HICs (4.6%). The 
role of recent mortality declines is fairly consistent across income groups, 
explaining around 12–19 percent of population aging for the top three 
income groups. Overall, these �ndings highlight the substantial in�uence 
that large aging cohorts have on population aging. While past histories of 
fertility and mortality decline determine the size of these cohorts, recent 
mortality and fertility changes remain important contributors to population 
aging, especially in LICs.

Panel B of Table 11-1 presents the same set of results, this time for 
regions rather than income groups. As with income groups, the magnitude 
of historical population aging differed substantially across regions, with the 
largest absolute growth in Europe (7.2%) followed by Northern America 
(5.1%). Africa had the least absolute aging (0.3%), which is perhaps unsur-
prising because most LICs are within the African continent. In contrast to 
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income groups, the sources of population aging by region differ less strik-
ingly across groups, potentially due to large within-region heterogeneity. 
Aging cohorts were responsible for 70–80 percent of population aging for 
all regions except Africa. Fertility declines had the largest in�uence in Asia 
and Latin America, explaining about 15 percent of population aging, while 
mortality improvements were most important in Northern America and 
Oceania (20.5% for Northern America and 23.1% for Oceania).

To understand sources of future population aging, we conduct the same 
decomposition exercise for projected population aging between 2015 and 
2050 (Table 11-2). The expected future change in the share of individuals 

TABLE 11-2   Decomposition of Population Aging by Country-Income 
Group and Region, 2015–2050

Projected 
Change

Percentage Attributable to

Cohorts Mortality

Panel A: Country-Income Group

High-income countries 0.098 0.928 0.081
(0.074, 0.126) (0.919, 0.946) (0.065, 0.105)

Upper-middle-income countries 0.134 0.938 0.063
(0.112, 0.160) (0.934, 0.945) (0.055, 0.073)

Lower-middle-income countries 0.062 0.919 0.055
(0.050, 0.076) (0.916, 0.926) (0.048, 0.065)

Low-income countries 0.019 0.792 0.088
(0.015, 0.025) (0.775, 0.806) (0.072, 0.111)

Panel B: Region

Africa 0.025 0.829 0.082
(0.019, 0.031) (0.823, 0.835) (0.069, 0.101)

Asia 0.101 0.937 0.052
(0.083, 0.122) (0.933, 0.946) (0.045, 0.061)

Europe 0.103 0.923 0.092
(0.077, 0.133) (0.916, 0.938) (0.073, 0.120)

Latin America 0.116 0.947 0.043
(0.096, 0.140) (0.942, 0.955) (0.037, 0.050)

Northern America 0.077 0.908 0.099
(0.056, 0.102) (0.900, 0.926) (0.077, 0.132)

Oceania 0.061 0.906 0.068
(0.045, 0.081) (0.898, 0.923) (0.053, 0.091)

SOURCE: Data are from the U.N. Department of Economic and Social Affairs (2017). Point 
estimates are from the medium variant projections, and estimates in parentheses are from the 
high and low variants.
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above age 65 depends on assumptions about the future trajectory of fertility 
and mortality. Therefore, each cell in Table 11-2 presents three estimates: 
the point estimate from the medium-variant projections and upper and 
lower bounds from the high and low variants. Compared with the his-
torical changes in Table 11-1, the patterns of population aging by income 
group differ substantially looking forward to 2050 (Panel A). While HICs 
are expected to continue aging (9.8%), upper-middle-income countries are 
expected to undergo the largest absolute growth in the share of older people 
(13.4%). Additionally, lower-middle-income countries are expected to see 
much larger absolute growth in the share of older people (6.2%) than they 
did in the previous period. The sources of population aging are expected 
to be far more homogenous over the coming decades. For all but LICs, 
the continued aging of large cohorts is the dominant source of population 
aging, contributing more than 90 percent. Fertility reductions have a neg-
ligible expected contribution in all but LICs, and mortality reductions are 
only expected to contribute 5–9 percent. 

In Panel B of Table 11-2, we decompose expected future aging by 
region. The �rst striking �nding is that every region is expected to see 
greater absolute growth in the share of older individuals between 2015 
and 2050, compared with the historical change between 1970 and 2015. 
Latin America is expected to have the largest absolute growth in older indi-
viduals (11.6%) followed closely by Europe and Asia (10.3% and 10.1% 
respectively). Importantly, even Africa, which underwent virtually no aging 
between 1970 and 2015, is expected to see 2.5 percent growth by 2050. 
The aging of large cohorts is, once again, by far the largest contributor to 
future population aging, accounting for more than 90 percent of aging in 
every region except Africa, where it still accounts for 83 percent. Mortality 
reductions are expected to have a much smaller in�uence, explaining only 
4–10 percent of growth in the share of older individuals across regions. 
Finally, fertility reductions have an essentially negligible effect in every 
region except Africa (8.9%). While these decompositions are based on 
assumptions of future fertility change, looking at the high and low variants 
barely changes our conclusions.

Conclusions

The levels of, changes in, and sources of population aging vary across 
countries at various income levels and in different global regions. In 
1970–2015, richer countries experienced more population aging. The 
aging of large cohorts, followed by mortality reductions in HICs and 
fertility reductions in LICs, drove most aging. Looking to 2050, middle-
income countries (MICs) and countries in Asia and Latin America are 
expected to experience the greatest absolute growth in the share of the 
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population above age 65. The continued aging of large cohorts is expected 
to primarily drive this growth, with mortality declines also playing a small 
role. Fertility declines are expected to make virtually no contribution to 
population aging in most settings. Africa and LICs are the primary excep-
tions to this pattern, as fertility declines are still expected to contribute 
signi�cantly to future population aging. These �ndings highlight the long 
reach of historical trends; for most country-income groups and regions, 
the aging of large cohorts dwarfs the contribution of recent changes in 
mortality and fertility.

GROWING OLD BEFORE RICH

Rapid expected population aging in LMICs has spurred concern among 
academics and policy makers that poor countries may be “growing old 
before rich.” This concern extends to the general public as well, with many 
news media sources discussing the potential consequences of growing old 
before rich in large countries such as India and China (Curran, 2017; Gray, 
2017). The fear is that LMICs do not yet have the resources or the national 
systems to meet the �nancial needs of large, post-employment populations 
of older people. If this is true, population aging will result in a growing 
share of older individuals living with poor welfare support. This will in 
turn strain individuals and families who must provide for older people. 
This contrasts with the historical experience of HICs, where population 
aging is generally believed to have occurred more gradually and at higher 
levels of per capita income. As a result, HICs were able to create national 
institutions, such as social security and pension programs, to capture a por-
tion of these higher incomes and transfer them to meet the needs of older 
individuals.

Although this belief is widely held, whether LMICs are indeed grow-
ing old before rich has not been empirically examined, as far as we are 
aware. In this section, we conduct a simple exercise to determine how 
much support exists for this view. Using historical and projected informa-
tion on population aging, gross domestic product (GDP) per capita, and 
national health expenditure per capita, we assess whether aging in LMICs 
will actually occur at lower overall levels of per capita income and health 
expenditure relative to the historical experience of HICs.

Data and Methods

For this exercise, we use a chronological measure of population aging, 
the share of the population above the age of 65 (drawn from the UN 
WPP). We focus on two measures of national income, both drawn from 
the World Bank’s World Development Indicators Database (WB WDI; see 
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World Bank, 2017). The �rst indicator is GDP per capita, normalized across 
countries and time using purchasing power parity adjustments such that all 
values are expressed in 2017 U.S. dollars (USD). While GDP per capita is 
an appealing measure of overall national income, it is a rather imprecise 
indicator of national investments in health. In addition to social security 
spending, health expenditures are a key input for maintaining the welfare 
of older individuals. Therefore, we also use data on health expenditures per 
capita, normalized to 2011 USD (data were not available in 2017 values). 

To determine whether LMICs are growing old before rich, we �rst 
group countries into three income categories (high-, middle-, and low-
income countries) and then plot the relationship between the share of the 
population above the age of 65 and the wealth indicators for each year 
from 1990 to 2015. If LMICs are indeed growing old before rich, at any 
given share of older individuals, we should observe lower levels of wealth 
in LMICs compared with HICs. However, because LMICs have yet to reach 
levels of aging comparable to the recent historical experience of HICs, we 
cannot directly compare across income groups. We must therefore infer 
what GDP per capita will be in LMICs when they reach levels of popula-
tion aging comparable to HICs. To do this, we project GDP per capita 
for LMICs into the future using the prior 10-year average growth rate. In 
alternative analyses, we projected GDP using growth rates over other time 
horizons and found no qualitative change to our conclusions.

Results

Figure 11-1 plots GDP per capita (in 2017 USD) against the share of 
the population above 65 years of age for LICs, MICs, and HICs for the 
period 1990 to 2040. The solid points represent observed data points, 
while the crosses represent projected data points based on historic GDP 
per capita growth rates and expected future shares of older individuals. 
Because LICs are not expected to reach levels of population aging com-
parable to MICs and HICs by 2040, the main comparison in the �gure 
is between MICs and HICs. Our �ndings do not support the view that 
MICs are growing old before rich when compared with HICs’ historical 
experience. To the contrary, when MICs reach shares of older individuals 
observed historically in HICs, they are expected to be at higher levels 
of GDP per capita than observed in HICs. In fact, a 2.9 percent annual 
growth rate—less than half the annual average growth rate for MICs in 
recent years—would be suf�cient to match the historical income-to-aging 
ratio of HICs by the time the share of older adults in MICs reaches the 
HIC 1990 level. These results are robust to using health expenditure per 
capita, rather than GDP, in conducting the analyses. 
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FIGURE 11-1  Share of population above age 65 and GDP per capita in 2017 USD 
(purchasing power parity adjusted), 1990–2040. 
NOTES: Projected points are calculated based on the average GDP per capita 
growth rate over the past 10 years of observed data and the medium-variant UN  
WPP projections.

Conclusions

Despite the widespread concern that LMICs are growing old before 
rich, we do not �nd evidence to support this view. Our results suggest that 
MICs will actually have higher levels of both GDP per capita and health 
expenditures per capita when they reach shares of older individuals com-
parable to the recent experiences of HICs. However, this conclusion is only 
valid under the assumption that MICs will continue to experience GDP 
and health expenditure growth at levels suggested by the 10-year historical 
growth rate. If the growth rate deviates from its historical average, MICs 
may well reach greater shares of older individuals at lower levels of wealth.

Beyond having suf�cient levels of national wealth, MICs’ ability to meet 
the needs of a growing older-age population also depends on having insti-
tutions to transfer this wealth to older individuals ef�ciently. While most 
MICs nominally have social security and old-age protection schemes (Social 
Security Administration, 2016, 2017a, 2017b), more research is needed to 
determine if these programs are suf�ciently funded, operate ef�ciently, and 
provide coverage to the complete population of older individuals.
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FUNCTIONAL AGE AND AGING

The previous analyses in this paper treated age as a purely chrono-
logical phenomenon, classifying individuals as old when they reach age 65 
and de�ning population aging as the share of individuals who meet this 
threshold. Based on these conventional measures, HICs currently have the 
highest share of older individuals, but MICs are expected to age the most 
rapidly over the coming decades. The importance of chronological age 
stems partly from the fact that ability to function independently in society 
is strongly tied to a person’s age (Katz, 1983; Covinsky et al., 2003). 
However, at any given chronological age, functional ability likely varies 
signi�cantly both within and across populations. Therefore, chronological 
measures of aging may mask important heterogeneity in actual functional 
ability at both individual and population levels. 

At the individual level, age is often used as one of the most important 
proxies for a person’s needs. Age is used to determine eligibility for pensions 
and government bene�ts such as social security and Medicare (Social Secu-
rity Administration, 2016, 2017a, 2017b) and to evaluate health and mor-
tality risks (Lloyd-Jones et al., 2004). Both uses of chronological age are not 
based on some inherent characteristic of age but rather on tight correlations 
between age and health, ability to work and be independent, and general 
functional ability. However, if functional ability varies across and within 
populations at any given chronological age, then these approaches may 
mischaracterize individual needs and risks. Two individuals at similar ages 
may have different functional abilities and consequently require different 
resources. This issue of comparability may be further heightened when 
comparing individuals of similar ages across countries.

At the population level, chronological measures of age may also under-
state or overstate the consequences of population aging. This is re�ected in 
popular statements such as “age is just a number” and “60 is the new 50,” 
which seem to imply that functional abilities may be improving over genera-
tions. If so, conventional aging measures may overstate the consequences 
of population aging because more-recent generations of older individuals 
are expected to have better health and require fewer resources in adulthood 
(Lutz et al. [2008] and Sanderson and Scherbov [2010] reached this con-
clusion for HICs). Conversely, if functional abilities are worsening across 
generations, conventional measures of aging would understate the likely 
consequences of population aging. This discrepancy between chronologi-
cal age and functional ability can also affect cross-sectional interpretations 
of age composition across countries. For example, if two countries have 
similar shares of the population above age 65 but highly disparate levels of 
disability, chronological measures would equate the two populations when 
in reality one has a much larger dependent subpopulation.
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The potential discrepancies between functional and chronological age 
have led to several studies that have sought to reconceptualize and develop 
alternative measures of aging. For example, Sanderson and Scherbov (2005) 
developed an alternative measure of aging based on remaining life expec-
tancy. The key insight behind this measure is that an individual’s health 
needs and functional status tend to be closely related to their remaining 
life expectancy, regardless of their age or their population group’s total life 
expectancy (Riffe et al., 2015). Using this type of indicator, Gietel-Basten et 
al. (2016) compared traditional old-age dependency ratios to ratios based 
on remaining life expectancy for several world regions. They ultimately 
concluded that chronological-based measures substantially overstate the 
future magnitude of population aging over the coming decades when com-
pared with measures based on remaining life expectancy. While remaining 
life expectancy–based measures are instructive, they are limited in value 
because they do not use direct measurements of functional aging such as 
disability or morbidity status. As an alternative, Sanderson and Scherbov 
(2017) proposed a new measure, known as “alpha-age,” that expresses an 
individual’s age based on the value for that individual of an aging-related 
indicator relative to a standard age pattern. Because alpha-ages can be 
estimated for different indicators of aging, this approach allows for a more 
comprehensive comparison, in an interpretable metric, of aging across 
multiple dimensions.

In this section, we adapt Sanderson and Scherbov’s alpha-age method-
ology using microdata (the HRS sister studies) from �ve LMICs and three 
HICs to compare functional and chronological aging across and within 
countries over time. We seek to address two broad questions: (1) for any 
given chronological age, how much variation exists in functional age across 
countries; and (2) for a given chronological age, is functional age within 
countries improving over time (e.g., is 60 really the new 50, or is it the 
new 70)?

Data and Methods

To address our main questions, we must �rst generate comparable 
estimates of functional ability across countries. To do this, we take advan-
tage of the HRS sister studies: a group of global aging studies with har-
monized data collection procedures and comparable survey questions.4 
Speci�cally, we use data from the following countries (and datasets): China 
(China Health and Retirement Longitudinal Survey), Costa Rica (Costa 
Rican Longevity and Healthy Aging Study), Indonesia (Indonesian Fam-
ily Life Survey [IFLS]), Mexico (Mexican Health and Aging Study), South 

4 See Gateway to Global Aging Data at https://g2aging.org [February 2018]. 
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Africa (Health and Aging in Africa: A Longitudinal Study of an INDEPTH 
Community in South Africa), Netherlands (Survey of Health, Ageing and 
Retirement in Europe [SHARE]), Spain (SHARE), and the United States 
(HRS). For our main analyses, we use data from recent waves of each sur-
vey, focusing speci�cally on adults over the age of 60. Table 11-3 lists more 
details on the survey waves and sample sizes.

Our primary measure of functional limitation is whether individuals 
report an activity of daily living (ADL) limitation. ADLs are an extremely 
common metric of physical functioning (Katz, 1983), measuring indi
viduals’ ability to perform essential self-care tasks such as bathing, dress-
ing, and eating independently. ADL limitations are appealing as a measure 
of functional age because they capture individuals’ ability to function 
independently. In each survey, individuals were asked questions about their 
ability to perform several different ADLs without dif�culty, with dif�culty, 
or not at all (slight variations occurred in the way the question was asked 
across datasets, but all followed this same structure). To ensure compara-
bility across surveys, we use data on the subset of ADL questions included 
in every survey (dressing, eating, bathing, getting out of bed, and walking 
across a room). Individuals are classi�ed as ADL-limited if they reported 
dif�culty or inability to perform any of the �ve ADLs.

TABLE 11-3   Data Sources, Waves, and Sample Sizes for HRS Sister 
Studies

Country Survey Wave Sample Size

Low- and Middle-Income Countries

China China Health and Retirement Longitudinal 
Study (CHARLS)

2013 8,486

Costa Rica Costa Rica Longevity and Healthy Aging 
Study (CRELES)

2005 2,826

Indonesia Indonesian Family Life Survey (IFLS) 2015 3,741

Mexico Mexican Health and Aging Study (MHAS) 2012 9,881

South Africa Health and Aging in Africa:  
A Longitudinal Study of an INDEPTH 
Community in South Africa (HAALSI)

2014 2,731

High-Income Countries

The Netherlands The Survey of Health, Ageing and 
Retirement in Europe (SHARE)

2013 2,938

Spain SHARE 2013 4,861

United States Health and Retirement Study (HRS) 2014 13,885
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We estimated functional age in each country by comparing the age- and 
sex-speci�c prevalence of ADL disability in the country to the age at which 
that speci�c prevalence is reached on a “frontier” disability age pattern. For 
this exercise, the frontier population represents the currently best attainable 
age pattern of ADL limitations. To construct the frontier age pattern (sepa-
rately by sex), we �rst pooled data for 15 SHARE countries and estimated 
the lowest age- and sex-speci�c prevalence of disability at every age. We then 
constructed the frontier age pattern by combining the lowest observed age-
speci�c prevalence of ADL disability across age groups. Because the frontier 
is made by combining information from multiple countries, the resulting 
age pattern may be irregular across age. To account for this possibility, we 
smoothed the observed age pattern with a logistic regression to ensure that 
prevalence of disability increases monotonically with age.

We then estimated a functional age for each chronological age (in 
5-year age groups between 60 and 85) as the age in the frontier population 
with the same prevalence of disability. For example, if the prevalence of 
disability reaches 40 percent at age 65 in Indonesia but only does so at age 
75 in the frontier population, we would assign Indonesians with a chrono-
logical age of 65 a functional age of 75. Finally, to answer our �rst main 
question of how much variation exists in functional age across countries, 
we plot the relationship between chronological and functional age for each 
country separately by sex.

Our second main question is whether functional age, at any given 
chronological age, is getting better or worse over time. To answer this ques-
tion, we would ideally compare functional age across several birth cohorts. 
Unfortunately, the HRS sister studies are relatively recent, and few have 
collected data long enough to permit comparisons across multiple birth 
cohorts. However, Mexico and Indonesia have data separated by roughly 
a decade (between 2001 and 2012 in Mexico and between 2000 and 2014 
in Indonesia). For these two countries, we attempted to identify the degree 
to which morbidity is expanding or compressing across generations by 
comparing the difference in functional ability for two periods roughly a 
decade apart. 

While this approach is instructive for comparing cross-country differ-
ences in functional ability, it does not account for differential old-age mor-
tality across countries. Because the salience of disability is often thought to 
arise from how long individuals spend disabled, comparisons of pure age 
patterns may overstate or understate differences in the average time that 
older individuals live with a disability. One approach to compare expected 
years lived with disability across countries is to combine the age- and sex-
speci�c prevalence of disability across countries with the UN WPP life 
tables using the Sullivan method. This approach estimates disabled and 
disability-free life expectancy under the strong assumption that the preva-
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lence of disability is stable over time. Despite the strength of this assump-
tion, the Sullivan method provides a useful back-of-the-envelope approach 
to compare the duration of time spent disabled across countries. Using the 
Sullivan method, we compared cross-country differences in two measures of 
disability duration: the expected number of years an individual will spend 
disabled at age 60 and the fraction of remaining life expectancy at age 60 
spent disabled.

A major limitation of ADL measures is that they are self-reported. If 
individuals perceive and answer questions about limitations in a systemati-
cally different way, observed differences within and across countries may 
not represent objective differences in disability status. Anchoring vignettes 
are commonly used to correct for reporting heterogeneity (King and Wand, 
2006). However, vignettes are often only requested for general health status 
and not for speci�c domains of health such as functional limitations. ADL-
speci�c vignettes (e.g., asking respondents if they consider an individual 
who needs to pause three times while walking 100 meters as having trouble 
with that activity) could greatly help ensure consistent measurement and 
comparability across responses. In the absence of these data, ADLs can 
be compared with other measurements of health to better understand 
whether observed differences in ADLs represent true health differences. If, 
for example, South African men report very low levels of ADL limitations 
compared with other countries but are also more obese than individuals in 
other countries, we might believe that South African men are underreport-
ing ADL limitations. This approach does not solve the issue of reporting 
heterogeneity, but rather provides a heuristic to qualitatively assess how 
much con�dence one should place in the observed patterns. We adopted 
this approach and compared the cross-country correlation between mea-
sured age-speci�c body mass index (BMI), the prevalence of poor self-rated 
health, and the prevalence of ADL limitations. A high correlation between 
the prevalence of disability and other health indicators may provide some 
indication that the disability measure is partially capturing an objective 
measure of health status. A low correlation between the two measures may 
indicate that reporting differences are driving differences across ages and 
countries or that the processes that cause disability in these countries are 
not necessarily related to BMI or poor self-rated health.

Results

Figure 11-2 shows the cross-sectional age-speci�c prevalence of any 
ADL disability by country and separately by sex. For all countries, we 
observe an increasing prevalence of ADL disability with age, with higher 
levels among women than among men. Beyond these two broad patterns, 
the initial levels and age gradients of disability vary substantially across 
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FIGURE 11-2  Age-speci�c prevalence of any ADL disability across countries sepa-
rately by sex. 
NOTES: Solid lines represent low- and middle-income countries and dashed lines 
represent high-income countries.
SOURCE: Data are from the HRS sister studies. 

countries and by sex. For both men and women, Mexican adults have the 
highest age-speci�c prevalence of ADL disability at nearly every age, with a 
disability prevalence at age 85 of more than 40 percent for men and more 
than 50 percent for women. Chinese adults follow closely, with similarly 
high levels of disability, especially at older ages. In contrast, Dutch adults 
report some of the lowest levels of ADL disability at every age. The dif-
ferences between these extremes are striking: at age 85, the prevalence of 
disability in the Netherlands is around 20 percent for men and 35 percent 
for women—nearly 20 percentage points lower than same-aged Mexican 
adults. Surprisingly, we do not observe a clear country-income gradient in 
the prevalence of ADL disability. At any given age, substantial heterogeneity 
exists across countries, with richer countries such as Spain and the United 
States often underperforming poorer countries such as Indonesia and South 
Africa.

Though Figure 11-2 reveals differences in disability across age, sex, 
and country, interpreting the magnitude of these differences is not straight
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forward. One way to conceptualize the magnitude of these differences 
is by converting age-speci�c levels of disability to a functional age by 
benchmarking each country against a “best-attainable” frontier popula-
tion. Figure 11-3 compares chronological and functional age for each 
country separately by sex. These results reveal large differences between 
chronological and functional age for many countries. The consistent ADL 
disadvantage we observe for Mexican adults in Figure 11-2 now translates 
into about a 15-year difference between functional and chronological age 
for men and a startling 15- to 20-year difference for women. These results 
imply that older Mexican adults have the functional capacity of much 
older individuals in the frontier population. We observe similarly large 
discrepancies for Chinese adults. At the other end of the spectrum, we �nd 
much smaller differences between chronological and functional age for 
individuals in the Netherlands. Overall, these results reveal pronounced 
and consistent variation in functional age at any given chronological age, 
with differences between the best- and worst-performing countries ranging 
from 10 to 20 years across chronological ages.

FIGURE 11-3  Functional and chronological age across countries separately by sex. 
NOTES: Functional age is estimated by benchmarking disability levels to a frontier 
population. Solid lines represent low- and middle-income countries and dashed lines 
represent high-income countries.
SOURCE: Data are from the HRS sister studies.
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FIGURE 11-4  Change over time in ADL disability separately by sex, Mexico, 
2001–2012. 
NOTES: Shaded regions represent 95 percent con�dence intervals.
SOURCE: Data are from the Mexican Health and Aging Study.

Our results so far have focused on the cross-sectional differences in 
functional age across populations, yet the degree to which these �ndings 
can translate to conclusions about functional aging at the population level 
depends on how functional ability is changing over time. Figures 11-4 
and 11-5 compare functional ability in Mexico and Indonesia for two 
time periods roughly a decade apart. We observe a striking increase in 
the prevalence of disability at nearly every age between 2001 and 2012 
in Mexico (Figure 11-4), with a larger absolute increase for men than for 
women. Figure 11-5 plots a similar comparison of disability prevalence over 
time in Indonesia. Because the 2000 wave of the IFLS did not ask the full 
set of ADL questions, we constructed an alternative measure of physical 
disability based on the set of common indicators between 2000 and 2014. 
These results for Indonesia show a pattern similar to those for Mexico: at 
many ages, levels of disability are higher in 2014 than in 2000. These �nd-
ings bring into question the stability of disability over time in Mexico and 
Indonesia and suggest a substantial expansion of morbidity, even as life 
expectancy continues to increase in both countries (United Nations Depart-
ment of Economic and Social Affairs, 2017).
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FIGURE 11-5  Change over time in disability separately by sex, Indonesia, 2000–2014. 
NOTES: Disability measure used is based on a set of comparable physical disability 
indicators from the two waves of data. Shaded regions represent 95 percent con�-
dence intervals.
SOURCE: Data are from the Indonesian Family Life Survey.

Finally, we investigated differences in the duration of time spent dis-
abled across countries. Tables 11-4 and 11-5 present the Sullivan method 
estimates of total, disability-free, and disabled life expectancy for men and 
women. After accounting for differences in old-age mortality, our conclu-
sions about the relative levels of functional ability across countries remain 
mostly unchanged. For example, Mexican adults have the highest levels of 
disability duration, both in absolute numbers of years lived with disability 
and as a share of overall life expectancy. Our conclusions about the best-
performing countries are also consistent across the two methods: we �nd 
low levels of years lived with disability and shares of total life expectancy 
spent disabled for adults in the Netherlands, South Africa, and Indonesia. 
Beyond the differences across countries, these �ndings highlight the large 
sex differences in disability. In nearly every country, women live longer with 
disability and spend more of their lives disabled relative to men.

One interesting �nding that emerges from this analysis is that coun-
tries with the highest absolute levels of years lived with disability also tend 
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TABLE 11-4   Years of Total, Disabled, and Disability-Free Life 
Expectancy for Men at Age 60 (e60) across Countries

Country e60 e60 Disabled e60 Healthy
Share 
Disabled

Share 
Healthy

China 18.5 2.9 15.6 0.16 0.84

Costa Rica 22.2 2.7 19.4 0.12 0.88

Indonesia 15.2 1.2 14.0 0.08 0.92

Mexico 21.6 4.0 17.6 0.19 0.81

South Africa 13.6 1.3 12.3 0.10 0.90

Netherlands 22.0 1.8 20.2 0.08 0.92

Spain 22.7 3.2 19.5 0.14 0.86

USA 21.7 3.7 18.1 0.17 0.83

TABLE 11-5   Years of Total, Disabled, and Disability-Free Life 
Expectancy for Women at Age 60 (e60) across Countries

Country e60 e60 Disabled e60 Healthy
Share 
Disabled

Share 
Healthy

China 20.7 4.4 16.3 0.21 0.79

Costa Rica 25.0 4.6 20.3 0.19 0.81

Indonesia 17.8 2.8 15.0 0.15 0.85

Mexico 23.7 6.8 16.9 0.29 0.71

South Africa 18.6 2.3 16.3 0.12 0.88

Netherlands 25.4 3.4 22.0 0.13 0.87

Spain 27.1 6.7 20.4 0.25 0.75

USA 24.7 4.9 19.7 0.20 0.80

to have the largest shares of overall life expectancy spent disabled. If we 
assume that countries with lower life expectancies will ultimately resemble 
the higher life-expectancy countries, our results suggest an almost system-
atic expansion of morbidity as life expectancy increases. An important 
caveat is that these analyses are based on cross-sectional estimates of dis-
ability; in the presence of morbidity expansion and increasing life expec-
tancy, all the estimates presented here should serve as lower bounds of the 
true years lived with disability.

Estimates based on self-reported measures of disability may not repre-
sent real differences in health across countries if individuals in some areas 
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systematically interpret and answer disability questions differently. To deter-
mine whether our measures of self-reported ADL disability are accurately 
capturing variations in health, we plotted the relationship between the age-
speci�c prevalence of ADL disability and two measures of health (BMI and 
poor self-rated health) separately for men and women. We �nd mixed results 
for BMI, with virtually no relationship for men and a potentially negative 
correlation between age-speci�c mean BMI and age-speci�c disability preva-
lence for women. By contrast, the correlations between self-reported ADL 
disability and poor self-rated health are more consistent, with a weak but 
positive relationship for both men and women. These results do not have a 
straightforward interpretation but suggest that either individual perceptions 
of health status do not accurately re�ect objective health or the processes that 
result in poor self-rated health and ADL disabilities are not closely related to 
those that determine BMI. Testing the correlation of ADL disabilities to other 
objective biomarker measurements such as blood pressure, cholesterol, and 
spirometry values could further clarify this relationship.

Conclusions

The evidence suggests that focusing on chronological age masks sub-
stantial heterogeneity in physical functioning across countries and over time. 
Differences in the age-speci�c prevalence of disability at any given chrono-
logical age are stark and do not attenuate at older ages. In particular, Mexi-
can and Chinese adults have much higher levels of disability compared with 
adults in other countries, a difference that translates to a 10- to 20-year gap 
in functional age relative to the best-performing countries. These differences 
remain salient even after accounting for differential old-age mortality across 
countries. We also do not observe a country-income gradient for functional 
age, with richer countries such as the United States and Spain performing 
much worse than LMICs such as South Africa and Indonesia.

Although long-term data were only available for two of the LMICs we 
considered (Mexico and Indonesia), evidence from both countries suggests 
that old-age morbidity is getting worse over time. For example, at nearly 
every age, the prevalence of disability is higher among Mexicans in 2012 
than in 2001 (other studies have found similar �ndings for Mexico; see, 
e.g., Díaz-Venegas et al., 2015). Understanding why disability is expanding 
in countries like Mexico and Indonesia should be a �rst-order priority for 
future research and policy on aging.

CONCLUSIONS

We �nd four major stylized facts on the demography of aging in LMICs. 
First, MICs and countries in Asia and Latin America are expected to experi-
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ence the largest absolute levels of population aging over the coming decades, 
driven primarily by the aging of large cohorts and secondarily by continued 
mortality reductions. The large magnitude of expected population aging in 
these countries has generated a concern that MICs and countries in Asia 
and Latin America are growing old before rich. However, we do not �nd 
any support for this belief; indeed, our second major �nding is that as 
MICs undergo population aging, they may actually have higher levels of 
national wealth compared with the historical experience of HICs. Third, 
large cross-national differences exist in functional ability, with countries 
such as Mexico and China having a functional age that is consistently 10 to 
20 years higher than best-performing countries such as the Netherlands at 
any given chronological age. Fourth, some evidence suggests that morbidity 
may be expanding over time in LMICs, with poorer physical functioning 
in old age among more recent cohorts. These last two �ndings suggest that 
chronological measures of aging may mask heterogeneity in functional abil-
ity both across countries and within countries over time.

Our �ndings raise several important future questions for the global 
demography of aging. In the following section, we conclude by discussing 
three major areas of future research and some potential short- and long-run 
policy solutions to promote healthy aging globally.

The Role of Public Policy

Establishing the cost-effectiveness and return on investment of inter-
ventions to promote functional independence among older individuals will 
be essential for crafting public policy over the coming decades. However, 
in the short run, simple environmental and technological changes do have 
the potential to provide large welfare improvements for older individuals. 
These types of changes provide more immediate bene�ts than interventions 
to prevent the underlying causes of disability in old age, which may take 
decades to realize. For example, studies have found that hearing loss is 
associated with poorer quality of life across multiple measures of well-being 
(Dalton et al., 2003). Therefore, interventions as simple as providing hear-
ing aids may greatly improve the welfare of older individuals (Chisolm et 
al., 2007). Similarly, redesigning bedrooms and bathrooms to ease everyday 
self-care might drastically improve older individuals’ ability to be indepen-
dent (Petersson et al., 2008; Fänge and Iwarsson, 2005). Identifying other 
simple changes that enable greater independence among older individuals 
and reduce the burden of caregiving on families will be an important area of 
future work. Research must also examine the extent to which public policy 
solutions drawn from HICs will work in LMICs. For example, solutions 
such as nursing homes or assisted living facilities may see poor usage in 
countries in which older individuals traditionally live with their children.
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Improving the quality of medical care may also provide a cost-effective 
way of improving functional ability among individuals with noncommu -
nicable diseases (NCDs) such as hypertension or diabetes. Studies from 
multiple LMICs have found a large burden of disability and mortality due 
to cardiovascular events such as stroke and diabetes (Kalkonde et al., 2015; 
Andrade, 2009; Maredza et al., 2015; Tyrovolas et al., 2015; Ferri et al., 
2011). Medical and health systems improvements targeting post-stroke 
care or managing diabetes complications may be effective at reducing these 
NCDs’ disabling consequences. While such potential improvements are 
promising, many challenges remain in improving the quality of NCD care 
in LMICs. Future research will have to bring together experts from several 
�elds to address barriers at the health system, physician, and patient levels.

Biology and Epidemiology of Aging: Preventing Functional Dependency

In the long run, preventing physical and economic dependency among 
future generations in MICs may be more cost-effective than the solutions 
discussed in the previous section. Addressing this goal will require improv-
ing our understanding of the causes of premature morbidity and mortal-
ity and identifying whether they are fundamentally different in HICs and 
LMICs. Related analyses will require a deeper integration of studies of 
the basic biology of aging with public health, demography, and economics 
research. Within the �eld of biology, a large and active community of 
researchers is already working to identify the biological mechanisms that 
cause old-age morbidity and mortality. The goal of this work is to promote 
longevity with the absence of morbidity, or what biologists refer to as 
“health span.” Using animal models and experimental methods, biologists 
have identi�ed several potential physiological mechanisms that regulate 
the pace of aging (López-Otín et al., 2013). Drawing from these insights, 
we believe an exciting area of future research for population scientists will 
be to determine which biological mechanisms are important for explaining 
variation in functional ability at the population level. 

Research integrating biological insights into population science has 
become more feasible due to efforts to collect biomarkers in large-scale 
population surveys, such as the HRS sister studies (Rehkopf et al., 2016). 
However, because biomarker data have only recently started to be collected 
in population surveys, current research is limited to short follow-up win-
dows between biomarker measurement and future health outcomes. Com-
prehension of the most salient causes of premature morbidity and mortality 
in older age will be strengthened by studying the role of biological condi-
tions earlier in life and dynamic changes over the life course. This later goal 
will require not only richer measurements and longer follow-up periods but 
also the adoption and development of new methods to properly deal with 
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dynamic treatment effects, treatment confounder feedback, and other issues 
that arise with dynamic measurements. Although a rich literature exists in 
epidemiology and biostatistics to speci�cally address these methodological 
challenges, these methods have been slow to move into the social sciences 
(Robins, 1986; Hernan and Robins, 2018). Better collaborations among 
researchers across �elds will be essential for pushing research on aging and 
the life course forward.

Economic Consequences of Healthy Aging

Estimating the consequences of healthy aging on various dimensions 
of economic well-being is important for setting public policy agendas and 
valuing the full bene�ts of health interventions. Current valuations are 
based primarily on data from HICs, yet substantial reasons exist to expect 
that the value and consequences of health in old age differ in LMICs. Based 
on time-use data, older individuals in LMICs are on average more engaged 
in productive activities compared with their counterparts in HICs, spend-
ing more time working, contributing to housework, and caring for children 
(Charmes, 2015). Thus, interventions that promote healthy aging may have 
greater value in LMICs than patterns of time use in HICs would suggest. 

Second, healthy aging may also have indirect intergenerational effects on 
other household members. Because older individuals in LMICs are far more 
likely to reside with their children (Bongaarts and Zimmer, 2002), the bur-
den of caring for older individuals may fall on other members of the house-
hold, particularly women. Therefore, promoting healthy aging may reduce 
the burden of care on other household members, enabling them to engage 
in other productivity activities. Understanding how improvements to older-
adult health affect the dynamics of time transfers and labor force participa-
tion within households in LMICs remains an important open question.

Both the direct and indirect intergenerational economic effects of healthy 
aging may aggregate into economic growth at the macro level. However, 
other household and institutional considerations will determine whether 
healthy aging leads to growth or is offset by greater expenditure on older 
individuals. At the household level, postponing morbidity and increasing 
life expectancy could lead to greater household income through the direct 
effect of older individuals being more productive and the indirect effects on 
other members of the household. Yet if older individuals are not engaged in 
productive activities, their consumption will have to be funded by a com-
bination of household and government transfers. Therefore, healthy aging 
may not improve growth if the magnitude of spending needed to meet the 
consumption needs of a longer-lived population outweighs the increase in 
income being generated. Research is needed to understand how to convert 
improved functional capacity into productive activity and capture this 
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wealth for future generations of older individuals. Institutional reforms that 
encourage savings and investment while also strengthening national pension 
and social security programs may be an important �rst step to achieving 
these goals (Mason and Lee, 2006; Gribble and Bremner, 2012).

Data Sources for the Future Study of Aging in LMICs 

With the continued emergence of HRS sister studies across the world, 
the data sources for the study of aging globally are increasing, each with 
speci�c bene�ts and drawbacks. In this section, we brie�y summarize the 
virtues and limitations of the most common global aging datasets. This 
list is not meant to be exhaustive but rather to highlight three of the most 
promising sources for the future study of aging globally.

HRS Sister Studies

The HRS sister studies have several important bene�ts, including a 
longitudinal study design; rich social, health, and economic information 
on individuals and households; and harmonization that facilitates cross-
country comparisons. The surveys’ panel design is extremely well suited for 
studying aging, allowing researchers to track dynamic changes in aging and 
use individual-level variation to identify the determinants and consequences 
of functional changes with age. These data can be used to make cross-
sectional comparisons, both within and across countries, and to identify 
trends and changes over time. The HRS sister surveys also provide one of 
the few sources of biomarker measurements in LMICs, allowing for objec-
tive measurements of health status.

Despite their many bene�ts, the HRS sister studies have a few impor-
tant drawbacks. At present, the HRS studies in most LMICs have not been 
running long enough to study aging over time or across cohorts. Until more 
waves of data become available, current research using these data will have 
to rely heavily on cross sections or limited changes observable in short 
panels. Second, although these studies collect mortality follow-up, whether 
the surveys can be used to generate accurate mortality estimates remains 
unclear. Finally, for many of the sister studies, the sample sizes are often 
not large enough to power subnational or subpopulation analyses of aging. 

The inclusion of several additional variables could also enhance the 
research value of these surveys. Collecting a broader set of biomarker mea-
surements would allow for more robust assessment of health and functional 
status. For example, incorporating measurements of vitamin D might be 
useful for evaluating NCD risk, insofar as vitamin D de�ciency is particu -
larly prevalent among older adults and is associated with several NCDs 
(including cardiovascular illness, respiratory problems, cancer, and bone 
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disease) as well as functional decline and increased likelihood of harmful 
falls among the elderly (Sahota, 2014). Collecting more information on fac-
tors that in�uence cognitive test scores, such as sleep quality and hearing 
and vision ability, would be useful for improving measurements of cognitive 
capability and changes over time. Data on indoor and outdoor particulate 
matter would also be useful for examining the impact of pollution on func-
tional capacity in old age.

National Sample Surveys

Many countries have national administrative and sample survey data 
sources that are often used for planning and surveillance. Examples of these 
types of data are the National Sample Survey system in India, the National 
Household Sample Survey in Brazil, and the Encuesta Nacional de Salud 
y Nutrición (National Survey of Nutrition and Health) in Mexico. These 
surveys often have very large sample sizes because they are used to generate 
national and subnational estimates. The surveys also tend to specialize on 
speci�c domains of well-being, focusing, for example, exclusively on health 
or labor market conditions. Therefore, any single survey often has more 
detail than the comparable module in the HRS sister surveys. This combi-
nation of large sample sizes and detailed information is useful for studies 
of aging that examine within-country variation across subpopulations or 
geographic areas, potentially allowing for the identi�cation of health sys-
tems and policy effects.

However, these surveys usually do not allow for tracking individuals over 
time. Furthermore, while specialized surveys have rich information on speci�c 
domains of aging, linking information across different domains for individu -
als is often not possible. Because the data are also not harmonized, data qual-
ity can be dif�cult to evaluate. Finally, most of these surveys do not record 
incidence of mortality, and as a result they cannot be used to study longevity. 
Were future surveys to gather the information necessary to link observations 
across domains and waves and to link mortality incidence, this would greatly 
expand the analyses that could be conducted with the collected data. Still, 
noting that these surveys are designed primarily for administrative, rather 
than research, purposes is important. Thus, analyses that take advantage of 
both the large sample sizes of the National Sample Surveys and the richer 
detail of the HRS sister surveys will likely yield more compelling �ndings.

Demographic and Health Surveys (DHS)

The DHS is one of the longest-running survey programs in LMICs and 
has several important bene�ts. The DHS is conducted in many countries 
with a standardized survey protocol, allowing changes to be examined over 
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time and across countries. The DHS has also started to introduce biomarker 
measurements in many countries. However, the biggest limitation of the 
DHS for the study of aging is the age range of participants. Historically, the 
DHS has focused on children and reproductive-age women, with little to 
no data on older individuals. Mortality also has to be indirectly estimated 
and often cannot be linked to individual-level characteristics. Collecting 
information on sexual behavior, availability of contraception, fertility deci -
sions, and household economic characteristics, all of which are largely 
absent from these surveys, would be helpful in elucidating the underlying 
drivers of contextual demographic changes. Finally, the sample sizes in 
many countries are quite small and individuals are not tracked over time.

Despite the substantial and increasing amount of data sources available 
for studying aging in LMICs, signi�cant geographic gaps remain in our 
knowledge of aging. For example, many countries in South America, Africa, 
and Central Asia do not have HRS-type sister studies. Building and devel-
oping new surveys for these regions will be critical for developing a more 
comprehensive global aging knowledge base. Even in countries with rich 
data, much potential remains untapped to use and combine existing data 
sources better. Together, efforts to address these limitations could greatly 
assist in providing a more complete picture of aging and developing policy 
suitable for promoting healthy aging and general well-being.
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Health, Economic Status, and 
Aging in High-Income Countries

Jinkook Lee1 and James P. Smith2 

INTRODUCTION

The world is aging at rapid rates and will clearly continue to do so far 
into the future. With this population aging comes several challenges and 
opportunities in maintaining decent income �ows, good health, and afford-
able health care into a longer set of retirement years and in doing so within 
affordable budgets. These goals will certainly require policy adjustments in 
many countries to provide decent income support and good health during 
older ages. An important resource for designing these policy adjustments 
are cross-country panel data that illustrate in principle the consequences of 
different policies adopted in different countries. Based on signi�cant and 
ongoing investments over the last few decades, we have such data now in 
the Health and Retirement Study (HRS) around the world surveys.3

In this paper, we use harmonized panel data from high-income coun-
tries that are part of the HRS around the world surveys to describe levels 
and changes in health status and health behaviors for populations across 
these countries at middle age and older ages. For the high-income countries 
that are our focus in this paper, population aging due to declining fertility 
and improving mortality has taken place alongside very different trends 
across countries and across groups within countries in improved health 
behaviors, education, and income growth. We document signi�cant varia-

1 University of Southern California and RAND Corporation.
2 Senior Economist, RAND Corporation.
3 See https://micda.psc.isr.umich.edu/networks/hrsiss.html [April 2018].
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tion in both health outcomes and behaviors across this set of high-income 
countries. Such variation provides the opportunity to investigate reasons 
underlying cross-country differences in health outcomes, a continuation of 
the body of work that started with the England–United States studies in 
this network (Banks et al., 2006). Part of our discussion is also devoted to 
suggesting ways in which the underlying data in the HRS network can and 
should be improved. One focus of that discussion deals with the introduc-
tion of biomarker data into the network, a process now under way.

The remainder of this paper is divided into �ve sections. The second 
section documents harmonized HRS data that will be used in our research 
and the operational de�nition of variables in the analysis. The third sum-
marizes levels and trends in two salient measures of health levels and trends 
in our set of high-income countries: mortality and disease prevalence. The 
fourth section summarizes a parallel set of results on health behaviors over 
time and across countries, while the �fth reports our �ndings on early-life 
in�uences on later-life health in these surveys. The �nal section highlights 
our major conclusions.

DATA

In this paper, we use data from high-income countries in the HRS 
around the world surveys. These surveys represent a set of harmonized, 
multidisciplinary, longitudinal, and nationally representative aging datasets 
that have evolved in the last 25 years to document changing health, eco-
nomic status, and family relations of middle-aged and older populations in 
many countries. These datasets were explicitly designed in a harmonized 
way to monitor impacts of new health and retirement policies affecting 
older cohorts’ incentives to continue working or to exit the labor market, 
to access health care services and/or the related welfare provisions, and to 
achieve adequate income from retirement savings (Dobrescu and Smith, 
2016). 

The new set of surveys begins with the HRS in the United States, 
where the key innovation—adopted subsequently by all other surveys in the 
network—was to break with the almost universal tradition of other panel 
surveys on aging, which focused almost entirely on a single life domain—
say, economics or health—and were administered mostly by a single aca-
demic discipline. But the separation of these life domains was based on 
the false idea that the domains are independent of each other and that 
understanding behaviors in one domain can be achieved without knowing 
much about the others. A major strength of HRS was that it recognized 
early on that all life domains are interrelated, and it implemented that idea 
successfully into its modules. HRS is a biennial survey that started in 1992 
and includes refresher cohorts every 6 years.
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A coherent network of harmonized panel datasets can help study behav-
ioral reactions to changes in public policy (e.g., changes in health care utiliza-
tion and its implications for health status in the wake of a health care reform; 
changes in the retirement age and the level of savings preceding a pension 
reform). In doing so, one can understand not only how individuals respond 
to their socioeconomic environment (including institutions and policy mea-
sures) but also how the aging process unfolds in different cultures, societies, 
and policy environments over time. The advantage of having this set of 
international countries with harmonized data is that individual countries 
have adopted different changes in policies at different times; these differences 
serve as the backbone for analyzing the central exogenous changes in policies 
dealing with population aging.

Besides the U.S. HRS, the HRS network of high-income countries 
includes the English Longitudinal Survey of Ageing (ELSA), conducted in 
England since 2002; the Survey of Health, Ageing and Retirement in Europe 
(SHARE) with its coverage of continental European countries conducted 
since 2004; the Irish Longitudinal Study of Ageing (TILDA) in the Republic 
of Ireland; the Scottish (Hagis) and Northern Ireland (Nicola) studies in 
2016, the Mexican Health and Aging Study (MHAS) in Mexico in 2001: 
the Korean Longitudinal Study of Aging (KLoSA) in South Korea starting 
in 2006, and the Japanese Study on Aging and Retirement (JSTAR) in Japan 
starting in 2007. 

Since this paper examines patterns both at a moment in time and in 
changes over time, we limited ourselves to those high-income country HRS-
style surveys that existed in 2006 and that had a 2012 wave, with the excep-
tion of JSTAR, which started in 2007 and had a 2013 wave. This dual-year 
requirement on survey �elding dates meant we could not use surveys from 
the Republic of Ireland, Northern Ireland, Scotland, and Mexico in this 
paper. In addition, the speci�c SHARE countries that are included here had 
to have a 2006 wave. These SHARE countries are Austria, Belgium, Czech 
Republic, Denmark, France, Germany, Italy, Netherlands, Spain, Sweden, 
and Switzerland. Low- and middle-income countries are the subject of 
another paper in this volume and are not included in our paper. 

Our analysis uses the Gateway to Global Aging Data (g2aging.org), a 
data and information platform developed to facilitate cross-country analyses 
using the HRS network of surveys. The Gateway has compiled and indexed 
metadata (i.e., data specifying the content and �ow of the questionnaires), 
as well as other relevant information, such as information about samples, 
from all available waves of 12 surveys in the HRS network, representing 
40 countries. These metadata enable users to quickly attain concordant 
information across surveys and across waves of individual surveys. The 
Gateway also provides harmonized data �les that can be used for analyses 
across countries and over time. The complexity of survey design and the 



Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

342	 PART VI: THE DEMOGRAPHY OF AGING ON A GLOBAL SCALE

challenges of longitudinal linkages result in signi�cant costs to construct 
suitable datasets for international investigations. The harmonized data �les 
have been built to signi�cantly reduce such costs and to eliminate errors.4

We use the harmonized measures available from the Gateway to 
examine cross-country differences in health and health behaviors. The 
harmonized variables drawn from the study-speci�c harmonized datasets 
include several demographic measures. Five doctor-diagnosed diseases as 
reported by respondents are included as health indicators: diabetes, heart 
conditions, stroke, hypertension, and cancer. Indicators for several health 
behaviors are also included: ever smoked, currently smoke, currently drink 
and amount, exercise, and obesity. Obesity is categorized as having a body 
mass index (BMI) of 30 or greater, based on height and weight, which are 
either self-reported or measured, depending on the study. Further details 
of variable de�nitions are available from the codebooks of the harmonized 
data �les.

HEALTH STATUS IN THE HRS HIGH-INCOME COUNTRIES

Mortality

Trends in post–World War II mortality, especially at middle and older 
ages, in high-income industrial countries are well known (Preston et al., 
2010). These trends are illustrated in Table 12-1 for selected countries that 
fall within our focus for the period 1950–2015, as revealed in the Berkeley 
Mortality Database. More concretely, Table 12-1 shows life expectancy at 
age 50 by country, starting in 1950–1959, for men and women separately 
and at selective 10-year intervals in the decades thereafter. The high-income 
countries in our set of countries that are not shown in this table exhibit 
similar secular trends. The �nal three rows for men and for women in the 
table document changes in life expectancy at age 50 during the 1950–1999 
and 1999–2015 decades and during the full 65-year period covered by the 
table (1950–2015). 

Over this 65-year period, secular trends in life expectancy at age 50 are 
very positive indeed, with a signi�cant expansion in life expectancy in all 
countries for men and women alike. This increase in life expectancy at age 
50 is as high as 12.5 years for Japanese women and as little as 4.5 years for 
Danish men. Life expectancy growth at age 50 in the United States is clearly 

4 For our analysis, we used the harmonized data �les built from individual-level data from 
six HRS-network surveys. This analysis uses data from the RAND HRS Version P, Harmo-
nized MHAS Version A Beta.3, Harmonized ELSA Version D, Harmonized SHARE Version 
C.2, Harmonized KLoSA Version B, and Harmonized JSTAR Version B. We use harmonized 
measures available from Gateway to examine cross-country differences in health and health 
behaviors. 
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below the average of the other high-income countries, with especially slow 
improvements so far in the 21st century. 

The increase in American male life expectancy at age 50 is about 
7 years, with the only two countries in our table below that number being 
Denmark and the Netherlands. With the exception of the United States 
and the United Kingdom, secular trends in remaining years of life at age 
50 are actually even higher for women than for men. Japan stands out 
above all the rest of the countries with an increase in life expectancy of 
9.8 years for men and 13.5 years for women. But our most important 
conclusion on mortality is that Americans generally experienced the small-
est life expectancy gains among these high-income countries, especially in 
recent years.

Disease Prevalence in the HRS Surveys

Population aging carries with it many challenges and opportunities. 
One of the most basic is maintaining and �nancing good health status 
into older ages and over calendar time. To highlight the variation across 
countries and over time, Table 12-2 summarizes separately for women and 
men self-reports of disease prevalence at any time during life (“ever”) for 
diabetes, cancer, high blood pressure, heart disease, and stroke, for calen-
dar years 2006 and 2012. Two age groups are presented in Table 12-2: the 
young old, who are ages 55–65, and the older old, who are ages 66+. To 
conserve space in the table, we have aggregated the SHARE countries into 
the Central, Eastern, Northern, and Southern Europe groupings de�ned in 
the notes to Table 12-2.

Using self-reports of disease as the metric, Table 12-2 shows that Amer-
ican males in both age groups always rank �rst in highest self-reports of all 
diseases, in both 2006 and 2012, and American women are mostly number 
1 as well (Banks et al., 2006; Avendano et al., 2009). In addition, the very 
general tendency for all countries is for reported disease prevalence to be 
higher in calendar year 2012 compared to 2006, with the United States 
once again tending to lead the way in increases observed over time. Among 
those ages 55–65, reported disease prevalence tends to be somewhat higher 
among men compared to women, with the glaring exception of cancer, 
where the rates are higher among women compared to men. 

Table 12-2 also documents substantial variation across countries in 
reported disease prevalence among our set of high-income countries, both 
in levels of self-reported disease and in changes over time. Following the 
United States, the countries in Eastern Europe (Czech Republic) rank a solid 
second place in reported disease prevalence, with England in third place 
and Central and Northern Europe performing best in health outcomes. Our 
two high-income countries in Asia—Korea and Japan—tend to have lower 
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disease prevalence than the United States and the European countries in the 
table. Age distribution differences within our broad age groups play a very 
limited role in explaining the differences across countries. Age differences 
within these age groups are very small and cannot account for prevalence 
differences across countries or changes over time.5 Compared to mortal-
ity as the health index, America ranks worse when self-reported disease 
prevalence is our measure. This is because America provides better (albeit 
more expensive) health care to those who are ill (Banks et al., 2010) and, 
as we will show below, undiagnosed disease is lower in America compared 
to the other countries. 

In addition to cross-country differences in health status, we are inter-
ested in measures of the social gradient in health status within and across 
these high-income countries. We measure the social gradient using educa-
tion and wealth as an alternative measure of socioeconomic status (SES). 
In all countries, education is divided into three groups by an individual’s 
years of schooling: 0–11 years of schooling, 12–15 years of schooling, or 
16 or more years of schooling.6 Household wealth is also divided into three 
terciles: bottom third, middle third, and upper third. Because our central 
message does not differ much by gender or by our two age groups, we 
present in our tables the combined male and female data for the 55–65 age 
group. Due to space constraints, we also only present tables for the educa-
tion gradient and discuss the wealth gradient results in the text.

Table 12-3 presents self-reported disease prevalence for three educa-
tion groups for those ages 55–65, in calendar years 2006 and 2012. For 
assessing the social gradient in disease, education has the advantage that 
pathways from health to education are limited to the earlier years of life 
because schooling is completed by the mid-twenties if not earlier. In con-
trast, the evidence is that there are strong feedbacks from health shocks to 
lower wealth (Smith, 2004). 

The data in Table 12-3 allow us to compute the education health 
gradient as the difference in prevalence of lowest education group minus 
prevalence of highest education group. We prefer to use this absolute 

5 The one exception is Japan in the age 66+ group, in which the mean age is less than that in 
that age group for other countries. This exception is because the Japanese survey is limited to 
those under age 76. But even in this case, the lower disease prevalence in Japan is not primar-
ily due to this age restriction.

6 This harmonized measure for educational attainment is based on the 1997 International 
Standard Classi�cation of Education (ISCED-97) codes. Less than lower-secondary education 
ranges from no education up to 11 years of education and includes ISCED codes 0 and 1. 
Upper-secondary and vocational training ranges from 12 to 15 years of education and includes 
ISCED codes 2, 3, and 4. Tertiary education represents 16 or more years of education and 
includes ISCED codes 5 and 6. See UNESCO International Standard Classi�cation of Educa-
tion, ISCED 1997. Available: http://www.uis.unesco.org/Library/Documents/isced97-en.pd 
[April 2018].
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gradient rather than relative gradient (i.e., dividing this difference by the 
lowest-education group’s prevalence) since with relatively low prevalences, 
relative gradients are quite misleading. If we start again with the United 
States, we observe a very sharp negative education gradient in all diseases 
listed in Table 12-3 except for cancer, the equal-opportunity killer. This 
absolute-disease-difference gradient for other diseases appears to be higher 
in the United States than in the other sets of countries listed in Table 12-3. 
To illustrate, the U.S. absolute education gradient is 15.1 percentage points 
in 2006, whereas only one other region in the table registers a double-digit 
difference. However, in the other countries, the same pattern of higher dis-
ease prevalence among the less educated still prevails, again for all diseases 
except cancer.

Using wealth terciles as the marker for SES, we observe a very simi-
lar pattern to that just discussed for education: a very negative disease 
prevalence gradient by wealth levels for all countries and for all diseases 
but cancer, with the United States having the most negative disease social 
gradient. Again, the absolute difference in diabetes prevalences between 
the lowest and highest wealth tercile is 15 percentage points in the United 
States, compared with just single-digit differences in all other high-income 
countries. The wealth tables are available from the authors on request.

Biomarker Health Measures in the HRS Network

One of the most challenging aspects of the HRS around the world 
surveys has been to incorporate biomarkers into the surveys, rather than 
simply relying on self-reports as we have discussed to this point. Even with 
completely accurate self-reports to the standard type of disease question, 
“Did a doctor ever diagnose you with x?”, self-reports as measures for 
“ever have had disease x” have several glaring de�ciencies. These include 
the widespread and changing prevalence of undiagnosed disease, the abil-
ity to control a diagnosed disease putting someone under the established 
threshold, and measures of disease severity; all three of these factors vary 
signi�cantly across and within high-income countries. 

We illustrate this point in Table 12-4,  which lists relevant components 
for hypertension for four of the countries in our HRS high-income country 
network: England, Germany, Ireland, and the United States. We selected 
hypertension since it is the most common biomarker that is currently often 
measured in the HRS network. This table provides a two-by-two data 
strati�cation of hypertension data by two hypertension measures: measured 
blood pressure above and below the common diagnosis threshold7 and 

7 Respondent is measured hypertensive if respondent has a measured systolic blood pressure 
of 140 or greater, or a diastolic blood pressure of 90 or greater. 
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self-report of ever having been diagnosed by a doctor as having hyperten-
sion. Beneath this two-by-two categorization, we include rows that indicate 
fraction of the population that has self-reported being hypertensive and the 
fraction that is hypertensive either by diagnosis or by survey measurement. 
Finally, we include rows at the bottom of the table documenting the per-
centage of all hypertensives who are undiagnosed and the fraction of the 
total population in the relevant age groups who are diagnosed.

Table 12-4 provides separate estimates by two age groups (55–65 and 
66+) and by gender. Self-reported hypertension (i.e., positive response to the 
“ever diagnosed” question) provides an incomplete and often misleading 
picture. Using men ages 55–65 to illustrate, “ever-diagnosed” hypertension 
gives U.S. men much higher rates of hypertension than men in the same 
age group in other countries. Self-reported hypertension in this age group 
is 53 percent among U.S. men compared to 49 percent among German 
men and 38 and 34 percent among English men and Irish men. If instead 
we examine the more complete hypertension rates in this age group that 
includes the undiagnosed (the “total hypertensives” row in the upper sec-
tion of Table 12-4), Germany now easily leads the way with 75 percent 
hypertensive compared to 63 percent in both Ireland and the United States 
and 53 percent in England. 

Undiagnosed hypertension is prevalent in all countries (especially in 
Germany and Ireland) both as a fraction of all hypertensives and as 
a fraction of total age group. American men in the 55–65 age group 
have the lowest fraction of undiagnosed hypertension relative to both the 
population (11%) and all hypertensives (17%). The �ip side is that many 
people who had previously been diagnosed by a doctor as hypertensive 
have measured blood pressure levels now below the established diagnosis 
thresholds, an indication that they are exercising good control of their 
hypertension. We �nd similar patterns for women ages 55–65 and for both 
genders in those 65+. 

These concepts, which require both testing for hypertension and 
self-reports of ever diagnosed, are important in evaluating the health 
of populations as well as in making comparisons across countries. The 
extent of undiagnosed disease and the ability to control hypertension 
after it gets too high are equally important as indicators of the health care 
system as is the extent of the disease. Most importantly, as we said at the 
beginning of this section, hypertension is just one example of the need for 
biomarkers. A set of tables parallel to Table 12-4 could be constructed 
for all salient diseases of middle and old age including diabetes, cancer, 
and heart disease. 

There is recognition within the HRS high-income countries of a high 
value of biomarker data to supplement self-reports. There is also the cur-
rent reality that most of the studies in the high-income HRS network do not 
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now contain such biomarker data available to researchers.8,9 The reason is 
the equally recognized high cost of collecting biomarker data in population-
based longitudinal surveys at the national level, whether by direct measure-
ment, such as measuring hypertension, or even more costly by collecting and 
assaying blood through either dry blood spots or venous blood. Compared 
to self-reports, collecting biomarkers is much more expensive, especially 
with the eventual necessity of doing repeated measurement. The sensible 
response to this by the HRS around the world surveys has been to collect 
biomarkers at a reduced periodicity relative to the normal self-report fre-
quency (for example every other wave), especially for younger respondents 
in the survey, for whom biomarkers do not change as rapidly over time. 
Another recent response by the Mexican and Chinese surveys has been to 
reduce the periodicity of the main survey to achieve sustainable long-term 
costs. The other surveys in the network are attempting to collect relevant 
biomarker data, so the situation is about to improve a great deal with respect 
to having biomarkers in the high-income HRS around the world surveys.

HEALTH BEHAVIORS ACROSS COUNTRY AND YEAR

Before discussing international differences in health behaviors, we �rst 
examine long-term changes in these behaviors in the United States. Table 12-5 
documents long-term changes in key health behaviors by education over time 
for non-Hispanic Whites between ages 40 and 64. The behaviors are current 
smoking, obesity, vigorous exercise, height in inches, and percentage without 
any health insurance. The �rst four behaviors are obtained from waves of the 
National Health and Nutrition Examination Survey (NHANES) and update 
results obtained by Goldman and Smith (2011), while health insurance data 
are obtained from the National Health Interview Survey (NHIS). The data are 
strati�ed into three education groups: low (0–11 years of schooling), middle 
(12 years of schooling), and high (13 or more years of schooling).

The best news in health behaviors is the signi�cant long-term decline in 
smoking, but even for smoking the low-education group did not participate, 
as their smoking rates have been rising. Moreover, the pace of the American 
smoking decline has clearly slowed for all education groups since 2002. 
In contrast, the worst news on the behavior front is a substantial rise in 
obesity that characterizes all education groups. Obesity has continued to 
rise unabated in recent decades. The vigorous exercise questions refer to 

8 The high-income countries that do not currently measure hypertension are all SHARE 
countries except Germany, plus Japan and Korea. The countries that do not measure other 
biomarkers are all SHARE countries, Japan, and Korea. 

9 The large low-income countries in the HRS network of studies are doing a better job col-
lecting biomarker data. Brazil (ELSIE), China (CHARLS), India (LASI), and Indonesia (IFLS) 
all collect biomarker data.
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TABLE 12-5  Health Behaviors by Education and Year, USA Non-
Hispanic Whites, Ages 40–64, Education

Low Middle High All

A. Current Smoking (%)

Δ 1976–2002 10.9 –4.4 –15.0 –11.4

4.0 –0.1 1.2 –0.3

Δ 2002–2014 14.9 –4.5 –13.8 –11.7

B. Obesity (% obese)

Δ 1976–2002 21.4 17.6 15.7 14.8

Δ 2002–2014 2.6 7.6 8.7 7.4

Δ 1976–2002 24.0 25.2 24.4 22.2

C. Vigorous Exercise (%)

Δ 1976–2002 3.0 11.0 27.8 21.2

Δ 2002–2014 10.8 14.7 –5.6 1.8

Δ 1976–2002 13.8 25.7 22.2 22.9

D. Height (inches)

Δ 1976–2002 0.5 1.2 0.7 1.2

Δ 2002–2014 0.6 –0.4 –0.4 –0.2

Δ 1976–2002 1.1 0.3 0.3 1.0

E. Without Health Insurance (%)

Δ 1980–2012 13.9 7.9 0.6 4.1

Δ 2012–2015 –12.7 –6.2 –2.0 –5.6

Δ 1980–2015 1.2 1.7 –1.4 –1.5

SOURCES: Smoking, obesity, exercise, and height data obtained from various waves of 
NHANES. Health insurance data are from various waves of NHIS.

both recreation and work, and unfortunately the exact question changes 
somewhat between the surveys. But the general trend, which is documented 
as well in other studies, is that the groups with more education conduct 
more vigorous exercise. There has been no real change in height over time 
for any of the education groups, so the apparent health-protective effect of 
height is not likely to be a signi�cant factor. 

The �nal factor we examine is the fraction of this age group in the 
American population without any health insurance. The data show two 
distinct trends, especially for the less educated. Between 1980 and 2012, 
the fraction of the population ages 40–64 without health insurance was 
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increasing, especially for the less educated, for whom the fraction without 
insurance rose by about 14 percentage points. With the passage of the 
Affordable Care Act, that trend reversed with a signi�cant increase in health 
insurance in the population—an increase that largely reversed the decline 
that had taken place in the previous three decades.

Table 12-6 documents well-established salient health behaviors (ever 
and current smoking, binge drinking, vigorous exercise, and obesity) using 
our high-income set of HRS around the world surveys. “Smoke Ever” is 
the percentage answering “yes” to a question of whether the respondent 
had ever smoked tobacco, while “Smoke Now” is the percentage currently 
smoking tobacco. The format of Table 12-6 parallels that of Table 12-2 as 
it highlights prevalence of these behaviors in 2006 and 2012 for men and 
women in two age groups: 55–65 and 66+. 

Though all these surveys aim to measure the same behaviors, it is 
important to remember that there are some differences in the way the ques-
tions were asked. To illustrate, the category of “Smoke Ever” in general 
indicates whether the respondent ever regularly smoked, but the particular 
formulation of the question varies somewhat across the surveys.10 Similarly, 
the concept of “smoked now” in general indicates if the respondent cur-
rently smokes.11 The questions across the surveys vary in which forms of 
tobacco are referred to as being smoked, but cigarettes are always included 
and the meaning of the word “ever” with some surveys allows short peri-
ods of smoking in the past to count as a negative response to the category. 
While these differences certainly do exist and should be kept in mind, we 
believe that the smoking data can be safely interpreted as evidence for real 
smoking differences across countries and over time.

Comparing the data for “Smoke Ever” and “Smoke Now” provides an 
indication of long-term changes in smoking over time. Among men, current 
smoking (“Smoke Now”) rates are lowest in Northern Europe, England, 
and the United States, where the long-term secular smoking decline is also 
continuing between the years 2006 and 2012. Current smoking rates for 
males are at their lowest in America, England, and Northern Europe and 
are much higher in the two high-income Asian countries, Korea and Japan. 
Those two countries are characterized by the largest differences in gender 

10 SHARE asks if respondent smoked cigarettes, cigars, cigarillos, or a pipe daily for a period 
of at least 1 year. ELSA asks if respondent ever smoked cigarettes. HRS asks if respondent ever 
smoked cigarettes (more than 100 in lifetime and does not include pipes or cigars). KLoSA asks 
if respondent smoked more than 5 packs (100) cigarettes in total. JSTAR asks if respondent 
regularly smokes or did so in the past.

11 SHARE asks if the respondent smokes at the present time. ELSA asks if the respondent 
currently smokes cigarettes at all. HRS asks if the respondent smokes cigarettes now. KLoSA 
asks if the respondent smokes cigarettes now. JSTAR asks if the respondent regularly smokes 
or did so in the past.
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smoking because female smoking is almost nonexistent there, whereas male 
smoking is the highest among the listed high-income countries. Female 
smoking has risen over time in Southern Europe and the United States. Cur-
rent smoking rates tend to be signi�cantly lower among those ages 66 and 
older compared to those ages 55–65, a difference that most likely indicates 
prior health problems with smoking in the older group. 

The second health behavior examined is binge drinking. The de�nition 
of “binge drinking” is gender speci�c; for a man it means �ve or more drinks 
at a single occasion, whereas for a woman it means four or more drinks at a 
single occasion. Those thresholds are applied to the speci�c questions asked 
in each survey. Once again, there are operational differences among our sur-
veys on how binge drinking is de�ned, and these are larger differences than 
those for smoking.12

The two outliers among these high-income countries that make them sim-
ply not comparable in drinking to the other countries are England and South 
Korea. To illustrate, the U.S. HRS question basically asks for the average 
number of drinks per day on days the respondent drank, whereas the English 
ELSA question asks for number of drinks on the day you drank the most. 
Thus, English respondents would appear to drink more, even if they drank 
the same as U.S. respondents on average. Similarly, by asking for the maxi-
mum amount for each type of alcohol consumed, the South Korean question 
is not directly comparable to the other HRS-network survey questions. 

In Table 12-6, the “Vigorous Exercise 1+/wk” column indicates the 
percentage of respondents who participated in vigorous exercise one or 
more times per week. Again, there are signi�cant variations among the 
HRS high-income countries in how “vigorous exercise” is de�ned. Varia-
tion occurs in what activities are included in exercise (only sports, more 
activities than sports, heavy housework, respondent’s job).13 However, the 

12 SHARE asks in last 3 months, on days respondent drank, about how many drinks did 
respondent have. ELSA asks, during the last 7 days how many measures of spirits/glasses of 
wine/pints of beer, lager or cider did respondent have, then sums all 3 types and divides by 
the number days (out of the last 7) respondent had an alcoholic drink. HRS asks in last 3 
months on days respondent drank, about how many drinks did respondent have. KLoSA asks 
how many glasses of soju/beer/makgeolli/whisky and other liquors/wine respondent drank at 
a time, with each type being asked separately. We used the type with the most drinks in the 
analysis for this report. JSTAR asks how much respondent drank of beer/sake/distilled spirit/
wine/other on average per occasion (sum of 3 types).

13 SHARE asks about vigorous physical activity, such as sports, heavy housework, or a job 
that involves physical labor (more than once a week/once a week). ELSA asks about sports 
or activities that are vigorous (more than once a week/once a week). HRS asks how often 
respondent takes part in sports or activities that are vigorous, such as running or jogging, 
swimming, cycling, aerobics or gym workout, tennis, or digging with a spade or shovel (more 
than once a week/once a week). KLoSA asks how often respondent works out per week (any 
value of 1 or greater). No vigorous exercise questions are asked in JSTAR.
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problems in comparisons of exercise across countries go beyond the speci�c 
questions. In a recent paper, Kapteyn et al. (forthcoming) demonstrate using 
accelerometers that answers to standard exercise questions are very subjec-
tive, with the meaning of “vigorous” varying signi�cantly across countries. 
Thus, standard self-evaluated exercise questions by themselves are not 
of much use, and this variability becomes instead a call to the surveys to 
include objective exercise measures. 

“Obese” in Table 12-6 is de�ned in the conventional way as a BMI of 
30 or more and thus is the most straightforward of the health behaviors 
and is comparable across the surveys and across waves. Japan and Korea 
stand out with very low levels of obesity for both men and women in both 
2006 and 2012, compared to all the other sets of countries in Table 12-6. 
These low obesity levels, especially in older ages, generally get �rst-level 
credit for the good health and low levels of mortality in those two coun-
tries. Once again, the United States ranks highest in terms of percentages of 
obesity among both men and women, and U.S. obesity levels have clearly 
increased over time. U.S. levels of obesity exceed those of England among 
ages 55–64, but the reverse is true for those ages 66 and older (Banks et al., 
2006, 2010). Within continental Europe, the countries of Northern Europe 
rank best (lowest percentages) in obesity level, followed by the countries of 
Central and Southern Europe, with the highest levels of obesity occurring 
in Eastern Europe.

Given the central role of obesity in health outcomes and its variability 
among countries and over time, Figure 12-1 plots age-adjusted percentages 
of obese men and women in many high-income countries, for calendar years 
1975 and 2012, using World Health Organization data. The United States 
had by far the highest obesity rate in 2012 but also the largest percentage-
point increase in obesity of these countries, with the U.S. obesity rate almost 
tripling over this period. The United Kingdom stands next in line in obesity 
levels and increases over time, but it is no match for the United States. Not 
surprisingly the two Asian countries have very low levels of obesity and 
also exhibited virtually no increase over time. In the remaining high-income 
countries, the percentage increase in the population fraction who are obese 
matches the increase over time in the United States, but since they started at 
much lower levels in 1975, 40 years later they still are well below U.S. rates.

In addition to obesity, the other central long-term factor that matters 
for health outcomes is trends in education, with higher education having 
been shown to be positively associated with improved health (Goldman 
and Smith, 2011). Figure 12-2 documents cross-national trends by plotting 
the fraction of those ages 25–34 and the fraction of those ages 55–64 with 
tertiary education in 2015. Since education is a cohort variable and does 
not change much after age 25, this graph is essentially plotting education 
increases by country over a 30-year period. Japan and Korea have the 
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FIGURE 12-1  Long-term changes in obesity by country.
SOURCE: Data are from the World Health Organization.

most impressive time-series experience, and these two countries now rank 
at the top of this education ladder. In sharp contrast, the United States, 
which ranked at the top of the education ladder among those ages 55–64, 
showed very little improvement in education over time and now lies back 
in the pack among those ages 25–34. Improvements in education over time 
were also small for Germany, Israel, Estonia, and Finland. The central role 
that education has played in health improvements over time has important 
implications for the ranking of countries by their health status. 
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FIGURE 12-2  Population fraction with tertiary education, by country, 2015.
SOURCE: Data are from the OECD chart: Population with tertiary education, ages 
25–34, percentage in same age group, annual, 2015. Available: https://data.oecd.
org/eduatt/population-with-tertiary-education.htm [April 2018].

25-34 year-olds (     ) /  55-64 year-olds (     )

The lack of comparability in some health behaviors across the set of 
high-income countries in the HRS network does raise a question of what 
can and should be done about the current situation. One response is that 
questions should be made the same, but that creates the problem that the 
individual studies will no longer be time series consistent in their own 
question set over time. This would clearly create a lot of problems for 
within-country analysis. An alternative strategy that should be explored is 
to add to each survey a common question that allows researchers to create 
a correspondence between each survey’s legacy question(s) and the common 
question. This correspondence could be used to increase comparability. 

To assess the pattern of health behaviors across education groups 
within countries, Table 12-7 displays three health behaviors—current smok-
ing, binge drinking, and obesity—for our set of high-income countries in 
2006 and 2012 among those ages 55–64. In the United States, there are very 
strong negative gradients with increased education in all three behaviors; 
smoking, binge drinking, and obesity are all highest among those with 0–11 
years of schooling. With the exception of drinking, a similar negative gradi-
ent is found in England. We found no such gradients in either of our Asian 
countries (Korea and Japan) and no smoking gradient in Southern Europe. 
The negative obesity gradient with education characterizes all the parts of 
continental Europe displayed in Table 12-7. We found similar patterns 
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TABLE 12-7   Health Behavior by Country/Region, Education Level, and 
Age Group, 2006 and 2012

Smoke Now Binge Drink Obese

  2006 2012 2006 2012 2006 2012

0–11 Years of Education, Ages 55–65 (%)

Central Europe 19.3 26.1 8.3 6.6 22.9 27.0

Eastern Europe 28.1 42.8 7.8 16.0 32.7 35.9

Northern Europe 27.0 25.1 7.6 11.8 20.4 22.2

Southern Europe 20.4 22.6 8.2 3.7 24.9 21.0

Japan 26.3 29.2 1.6 0.8 1.4 6.0

Korea 19.4 19.3 13.9 16.4 2.7 2.0

England 25.9 21.7 21.4 11.7 37.2 44.0

USA 31.3 28.5 7.2 5.5 41.6 45.4

12–15 Years of Education, Ages 55–65 (%)

Central Europe 23.0 25.5 7.7 6.4 17.9 20.9

Eastern Europe 31.1 31.6 7.0 18.6 24.5 29.6

Northern Europe 20.4 18.0 6.1 7.4 12.2 16.7

Southern Europe 25.3 23.4 8.0 3.0 16.1 14.0

Japan 28.6 19.5 4.2 2.1 2.5 2.7

Korea 27.4 25.3 24.3 22.8 1.1 1.3

England 15.4 16.9 25.5 12.3 29.9 36.7

USA 20.9 20.6 3.1 4.8 37.7 41.0

16+ Years of Education, Ages 55–65 (%)

Central Europe 21.7 19.0 6.1 5.5 14.6 15.9

Eastern Europe 19.2 18.9 9.7 15.1 28.2 25.4

Northern Europe 21.1 13.3 7.1 9.0 10.7 11.9

Southern Europe 21.6 20.8 12.0 1.4 11.3 11.0

Japan 29.3 28.7 3.3 3.7 3.6 1.7

Korea 24.8 26.4 23.4 25.3 0.0 0.0

England 8.9 8.2 28.1 10.2 21.1 23.3

USA 9.1 7.7 1.8 2.0 27.7 31.1

NOTES: Data under 2006 are for calendar 2006 except that Japan data are for calendar 2007.
Data under 2012 are calendar 2012 except that Japan data are for calendar 2011.
Central Europe: Austria, Belgium, France, Germany, the Netherlands, Switzerland.
Eastern Europe: Czech Republic.
Northern Europe: Denmark, Sweden.
Southern Europe: Italy, Spain.
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Binge drinking is de�ned according to National Institute on Alcoholism and Alcohol Abuse 
guidelines: Men having 5+ drinks and women having 4+ drinks at a time. HRS, SHARE, 
JSTAR binge drinking captures an average number of drinks per occasion, while KLoSA and 
ELSA capture a maximum number of drinks consumed per occasion.
SOURCES: Data are from RAND HRS, Harmonized ELSA, Harmonized SHARE, Harmonized 
JSTAR, Harmonized KLoSA. 

TABLE 12-7   Continued

of health behaviors when wealth terciles are used to de�ne the SES gradient. 
Among potential reasons for the improvement in secular mortality at age 
50, the well-documented reduction in smoking over time is almost always 
assigned a central role (Preston et al., 2010). The slower pace of mortality 
gains in Denmark, the Netherlands, and the United States has been attrib-
uted to the relative increase in levels of female smoking and, for the �rst 
two countries, the nonprovision of medical care to the sick elderly (Glei at 
al., 2010). Increases in education levels in the population are another factor 
often pointed to in improving health in general and mortality in particu -
lar (Goldman and Smith, 2011). As we demonstrate in this paper, secular 
increases in education in recent decades have been smaller in the United 
States than in other high-income countries, consistent with the patterns of 
mortality increases documented in Table 12-2. 

This largely good news concerning sustained long-term positive trends 
in middle-age life expectancy for the United States received an abrupt 
shock due to recent papers by Anne Case and Angus Deaton (Case and 
Deaton, 2015, 2017; Montez and Hayward, 2014). In their papers, Case 
and Deaton documented that mortality among less-educated middle-aged 
and younger adult non-Hispanic Whites had actually started to increase, a 
sharp reversal in U.S. secular trends from prior decades. The exact causes 
of this abrupt mortality change are not yet fully known, but the general 
deterioration in economic, social, and family life for these middle-age, less- 
educated non-Hispanic Whites appears to be the most likely reason. 

The question we ask is whether this abrupt Case-Deaton change has 
affected the attitudes and behaviors of current respondents in the HRS 
surveys. To do so, we examine answers over time to a regular question in 
the HRS modules asked of younger HRS respondents about whether they 
expect to live to age 75.14 The answers for survey years between 1992 and 
2014 for three education groups (0–11 years, 12–15 years, and 16+ years 
of education) are contained in Table 12-8. 

14 In addition to HRS, life expectancy questions are also asked in ELSA, SHARE, KLoSA, 
and JSTAR. Those other surveys show no such deterioration over time.
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The data indicate that current less-educated younger respondents in the 
HRS are now expressing that they expect to live fewer years in the future 
than their similarly aged counterparts expected when they were the same 
age, at the time HRS began. To illustrate, in HRS’s initial year of 1992, 
among those ages 57–59 with 0–11 years of schooling, 57 percent expected 
to live to age 75. The comparable number for the same demographic group 
in 2014 was 48 percent, a decline that started around the year 2000. If 
instead we take the highest education group in the table—those with at 
least a college education—the comparable numbers were 68 percent in 
1992 and 67 percent in 2014. The general pattern is easy to summarize: 
longer life expectancies for the more educated and a growing disparity in 
life expectancies by education.

The value of such data in the HRS set of surveys is possibly twofold. 
The �rst is that we can con�rm that the Case-Deaton documentation of 
mortality trends is now built into the expectations of respondents and 
should be shaping their future behaviors in savings behavior and wealth 
decumulation, at a minimum. Improvements in health of these birth cohorts 
should also then be re�ected in these life expectancy questions in future 
HRS waves. Second, and perhaps more important, we can use HRS-type 
data to model the changes in remaining years of life, thereby documenting 
the possible causes of the decline in life expectancy in these groups.

There are certainly legitimate concerns about the use of subjective 
probability data for this analysis and reasons for caution in its application. 
For example, these data are known to be characterized by considerable 
heaping at values of 0, 50, and 100 percent, and there remains some dispute 
about the precise nature of the mortality trends (Sasson, 2016). However, 
these subjective probabilities of future life expectancy have been shown 
to predict future mortality and to also predict future changes in behaviors 
such as retirement and social security claiming (Hurd, 2009). If the recent 
subjective probability data in the HRS can be further validated, it would 
become a valuable tool for analysis of the causes and consequences of these 
important recent mortality trends.

EARLY LIFE EFFECTS ON LATER LIFE OUTCOMES

A growing literature has demonstrated that there are strong in�u-
ences of events in childhood and adult life before age 50 on later life 
paths and levels of health (Caspi et al., 1998; Currie, 2009; Goodman et 
al., 2011; Hayward and Gorman, 2004; Smith and Smith, 2010). These 
robust �ndings highlight a potential limitation of studies, such as the HRS 
around the world surveys that often begin around age 50. Many of the 
key determinants of later-life age transitions in health take place at much 
younger ages. 
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The existence of speci�c physical and especially mental health diseases 
in earlier life needs to be identi�ed alongside a list of events and relation-
ships that are associated with these illnesses. In response to this concern, 
several of the HRS surveys including ELSA, SHARE, and HRS (in process) 
have added material on early life. The most extensive surveys consist of life 
history modules, which have been very important and successful additions. 
In particular, the life history module in SHARE, which is called SHARE 
LIFE and was �elded as the third wave of SHARE, documented the inter-
actions of respondents in all SHARE countries with the rich and varied 
history of the respondent’s country at the individual and state levels. These 
SHARE life histories included impacts of World War II (Kesternich et al., 
2014), the political transitions made by many of these European countries, 
economic recessions and depressions, and changes in the availability of 
schools and the economic and education status of parents. At the individual 
level, the histories include information about the circumstances in parental 
households and in schools. The SHARE surveys are planning on including 
life histories in their future new countries in SHARE.

Once again, in these early-life diseases the United States leads the way 
among the HRS-network high-income countries, with higher reported levels 
of these childhood illnesses than the other countries report. England places a 
solid second. The general reporting of childhood psychological problems in 
these surveys indicates that childhood psychological problems have actually 
been increasing over time and present large challenges to individuals’ adult 
health and economic status throughout their subsequent adult lives. These 
problems have been particularly severe in the United States but are not con-
�ned to the United States (Goodman et al., 2011; Smith and Smith, 2010). 

CONCLUSIONS

In this paper, we summarized information available from the high-
income countries that are participating in the network of HRS around the 
world surveys. The data point to several salient facts about the aging pro-
cess in these countries. First, there is signi�cant variation in health status 
outcomes among these countries, with the United States ranking poorly 
both in terms of current health status and in changes in health status over 
time. Following the United States, countries of Eastern Europe rank second 
in terms of disease prevalence, England is in third place, and Central and 
Northern Europe are performing the best in terms of health outcomes. We 
also �nd a strong social gradient in health status by our two markers of 
SES—years of education and terciles of wealth—with apparently stronger 
gradients in the United States compared to the other high-income countries.

We also examined health behaviors that might underlie these health 
status differences and changes in health levels over time. Not all the 
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health behavior measures are comparable across these high-income HRS-
network surveys. Among those that are comparable, the best news comes 
from the decline in smoking for all but the least educated group. In the 
United States, at least, the decline in smoking has slowed considerably 
in the last decade. With the exception of the Asian countries (Korea and 
Japan), the worst news is the continuing rise without interruption in levels 
of obesity in these high-income countries. 

There is great variety in trends in these high-income countries in 
another trait associated with good health: years of education. The increase 
in education levels over time has continued unabated in many of the high-
income countries, especially in Asia, but decidedly not in the United States. 
The latter condition no doubt contributes to the lack of much improve-
ment in health in the United States. We also �nd that younger cohorts in 
the current U.S. HRS datasets are already anticipating shorter remaining 
years of life, a re�ection of the now well-documented Case-Deaton effect. 
With appropriate new modules, the HRS network of surveys will become 
an important vehicle for analyses of the reasons for the increase in mortal-
ity of less-educated Americans, as well as for predicting and tracking the 
behavioral adjustments they are making to this new reality.
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New Measures and New Designs in 
Demography of Aging Research

David R. Weir, 1 Linda J. Waite,2 Rebeca Wong,3 and Vicki A. Freedman1 

INTRODUCTION

A volume devoted to the demography of aging does well to recognize 
the importance of innovative data collection and data sharing. The �eld has 
been a leader in developing new designs and measurement approaches, and 
these studies in turn have shaped and pushed the research frontier for the 
study of aging. The strong commitment to data sharing with open access 
to the data for the scienti�c community—and the resulting high volume of 
research—has begun to in�uence other related �elds. The National Insti-
tute on Aging (NIA), and in particular its branch of Behavioral and Social 
Research, has been the primary force behind this empirical infrastructure, 
providing funding, scienti�c leadership, and encouraging collaboration 
across the studies it supports and beyond. 

The demography of aging is fundamentally about the changes people 
and societies experience as they age. Thus, virtually all important aging 
studies are longitudinal, to observe changes with age over time. Design 
choices arise about which part of that aging process to include directly or 
to query indirectly. Moreover, individuals are situated in couples, house-
holds, families, neighborhoods, schools, workplaces, social networks, and 
so on. A fully comprehensive study at all levels is infeasible, so studies must 
choose. The NIA has been successful both at creating studies in pursuit of 

1 University of Michigan.
2 University of Chicago.
3 University of Texas Medical Branch.
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desired goals and at leveraging studies created for other purposes to obtain 
unique design features. 

We begin this chapter with a review of several of the more signi�cant 
studies with unique design features, both within and outside the United 
States. The collection of studies showcases how the incorporation of new 
technologies has greatly improved the measurement of traditional con-
cepts and has provided an expanded toolkit for demographic research. 
The next section presents an annotated summary of current developments 
in measurement and design, grouped in large categories of demographic 
and psychosocial measures, biological and functional measures of health, 
including cognitive function measures, and other important developments 
in genetics, administrative and medical record linkages, and mortality ascer-
tainment. After a brief description of data sharing practices, the �nal sec-
tion sheds light on what data collection scholars foresee as measurements 
and designs for the future of the demography of aging, while pointing out 
possible challenges and ethical issues derived from the vast reach of new 
data collection technologies that have recently emerged. 

STUDY DESIGNS: ADVANTAGES AND CHALLENGES 

This section provides a summary of several of the more signi�cant stud-
ies, highlighting their unique design features. We begin with three studies, 
initially conceived for other purposes, that have become important to the 
study of aging and in particular the in�uence of early-life conditions on 
later-life outcomes, before turning to studies designed expressly for aging 
research (see Table 13-1).

The Wisconsin Longitudinal Study (WLS) is based on a 1-in-3 sample 
of high school graduates in the state of Wisconsin in 1957, subsequently 
augmented with a sample of siblings (Herd et al., 2014). Its design is unique 

TABLE 13-1  Currently Active U.S.-based Demography of Aging Projects

Year Begun Project

1957 Wisconsin Longitudinal Study (WLS)

1969 Panel Study of Income Dynamics (PSID)

1992 Health and Retirement Study (HRS)

1995 Midlife in the United States (MIDUS)

2005 National Social Life, Health and Aging Project (NSHAP)

2011 National Health and Aging Trends Study (NHATS)

2017 Add Health Parents Study



Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

NEW MEASURES AND NEW DESIGNS IN DEMOGRAPHY OF AGING RESEARCH 	 373

in the long-term follow-up and direct observation of late adolescence, 
including cognitive ability, in a sample now in their 70s. The study has 
been innovative in the use of biomarkers, including genetic data and, more 
recently, samples of the microbiome (Hauser and Weir, 2010; Herd et al., 
2014). While not national in scope, it captures most of the variation in the 
non-Hispanic White population of its cohort. 

Project Talent is a large, nationally representative study of high school 
students in 1960 designed by John Flanagan of the American Institutes 
for Research. A two-day battery of cognitive and personality tests was 
conducted with 377,000 students in 1,200 schools. The sample had only 
very limited follow-up until recently. A project aimed at studying twin and 
sibling pairs is under way (Prescott et al., 2013).

The Panel Study of Income Dynamics (PSID) is the world’s longest 
running national panel study. Begun in 1968 as a nationally representative 
sample of 5,000 families to study the war on poverty, PSID has expanded 
its content on health and demographic topics over the past 50 years 
(McGonagle et al., 2012). With its long-panel design, PSID is well situated 
to study factors over the life course that in�uence later-life health and mor-
tality. In addition, because adult children are invited to join the study when 
they form their own households, the PSID supports studies of health and 
well-being and transfers across generations. The study’s main funders are 
the National Science Foundation, the NIA, and the Eunice Kennedy Shriver 
National Institute of Child Health and Development (NICHD).

Midlife in the United States (MIDUS) began in 1995 with funding from 
the MacArthur Foundation. Its subsequently became a program project and 
then a cooperative agreement with the NIA. Its sample is derived from a 
variety of sources, including some sibling and twin pairs (Brim et al., 2004). 
It combines extensive psychosocial measurement with biomarkers collected 
in overnight clinic visits (Dienberg Love et al., 2010). 

The National Social Life, Health, and Aging Project (NSHAP) began as 
an NIA-funded project focused on the social relationships of persons 57 and 
older, including sexual relationships (Suzman, 2009). Its design was initially 
individual-based but subsequent waves brought spouses and partners into 
the study. Social relations are queried through innovative survey methods 
(Cornwell et al., 2009). It has also been innovative in pursuing biomarker 
acquisition and prescription drug information during in-home interviews. 

The National Health and Aging Trends Study (NHATS) was funded 
by the NIA as a platform for understanding both population-level trends 
in late-life disability and individual-level dynamics (Kasper and Freedman, 
2014). The NHATS sample is drawn from Medicare records and refreshed 
periodically. Its centerpiece is a validated disability protocol (administered 
in person annually) that has reengineered traditional measures to capture 
changes in how activities are carried out by older adults in their daily lives 
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(Freedman et al., 2011). Detailed information is collected about residential 
care settings in which older adults live and assistance received. Unpaid and 
family caregivers are also interviewed periodically as part of the National 
Study of Caregiving. NHATS also permits analysis of long-term disability 
trends when used in conjunction with its predecessor survey, the National 
Long-Term Care Survey (Manton, et al., 1993).

The National Longitudinal Study of Adolescent to Adult Health (Add 
Health) began in 1994 with funding from the NICHD to study children 
in grades 7–12, with some information about their parents and families of 
origin. Rich in biomarker measurement, the study has followed its cohort 
periodically into middle age (Harris, 2013). Beginning in 2015, the NIA 
began supporting a study of the parents of Add Health participants, using 
a reciprocal design that enables studies of parent-child relationships as the 
parents age.

The Health and Retirement Study (HRS) was created by the NIA explic-
itly to provide a foundation for research on aging (Juster and Suzman, 
1995). It has expanded from a single cohort in 1992 to represent the entire 
population 51 years and older, with oversamples of minorities and a steady-
state sampling design to refresh the study with new cohorts to maintain its 
age coverage as the cohorts age (Sonnega et al., 2014). It also moved from 
primarily a telephone survey to a multimode study with biomarkers, admin-
istrative linkages, and other enhancements (Weir, 2008). It includes both of 
the members in coupled households, enabling studies of marital relationships 
as couples age. Respondents provide information about exchanges with par-
ents and children, but those other family members are not included directly. 
Administrative linkages to Social Security and Medicare provide information 
about earnings, employment, health, and health care utilization. 

The success of the HRS design has encouraged the development of 
harmonized sister studies now encompassing more than half of the world’s 
population (Table 13-2). The �rst was the Mexican Health and Aging Study 
(Wong et al., 2017), followed by the English Longitudinal Study of Ageing 
(ELSA; Steptoe et al., 2013), and the multicountry Survey of Health, Ageing 
and Retirement in Europe (SHARE, Börsch-Supan et al., 2013). A num-
ber of studies then developed in Asia (National Research Council, 2012), 
including the Korean Longitudinal Study of Aging (Park et al., 2007), the 
adaptation of the ongoing Indonesia Family Life Survey to the HRS model, 
the Japanese Study of Aging and Retirement, the China Health and Retire-
ment Longitudinal Study (Zhao et al., 2014), and the Longitudinal Aging 
Study for India (Arokiasamy et al., 2012). The Study of Global Ageing and 
Adult Health (Kowal et al., 2012) includes Asian and African countries, 
while South Africa is the location of the Health and Aging in Africa study. 

Other recent additions include the Irish Longitudinal Study of Aging 
(Kearney et al., 2011) in the Republic of Ireland, the Northern Ireland 
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TABLE 13-2   International Data Projects on the HRS Model

Year Begun Project

1993 Indonesia Family Life Survey (IFLS)

2001 The Mexican Health and Aging Study (MHAS)

2002 The English Longitudinal Study of Ageing (ELSA)

2004 The Survey of Health and Retirement in Europe (SHARE)

2006 Korean Longitudinal Study of Aging (KLoSA)

2006 Study of Global Ageing and Adult Health (SAGE)

2007 Japanese Study of Aging and Retirement (JSTAR)

2010 The Irish Longitudinal Study of Aging (TILDA)

2011 China Health and Retirement Longitudinal Study (CHARLS)

2015 Health and Aging in Africa (HAALSI)

2016 Northern Ireland Cohort for Longitudinal Study of Aging (NICOLA)

2016 Brazilian Longitudinal Study of Aging and Well-Being (ELSI)

2017 Longitudinal Aging Study in India (LASI)

Cohort for Longitudinal Study of Aging, and the Brazilian Longitudinal 
Study of Aging and Well-Being (Lima-Costa et al., 2018). Both Irish studies 
include clinic-based health assessments as part of the core study (Cronin 
et al., 2013). Another longitudinal aging study with rich clinical health 
data but less harmonization to the HRS model is the Canadian Longitudi-
nal Study of Aging (Raina et al., 2009). NIA funding has been important 
to many of the HRS sister studies, particularly for early development, 
although on average the great majority of funding is from other sources. 
The encouragement and support to the collaborative network has been 
essential, including support for data harmonization for analysts through 
the University of Southern California’s Gateway to Global Aging Data.4 

The ability to collect population-based measures in aging research has 
accelerated as mentioned, but the pace has varied widely across the globe, 
in particular in the poorer developing nations. Longitudinal studies with 
large national cohorts of older adults are just beginning to proliferate in 
middle- and low-income countries. The approach is costly and requires 
political and social commitment to data collection that can be dif�cult to 
achieve, especially in societies with scarce resources. Often there may be 
long time gaps between the study follow-up waves, making the data collec-
tion efforts more challenging as study subjects move away or die. 

4 The Gateway to Global Aging Data website is https://g2aging.org/ [April 2018].



Future Directions for the Demography of Aging: Proceedings of a Workshop

Copyright National Academy of Sciences. All rights reserved.

376	 PART VII: NEW APPROACHES IN MEASUREMENT

In the case of the Mexican Health and Aging Study, two waves were 
collected in 2001 and 2003, with a long hiatus thereafter. Nine years later, 
wave 3 was collected with surprisingly high follow-up response rates. This 
success was achieved by the �eldwork operations personnel implementing 
a unique strategy. Approximately 3–4 months prior to the home visits by 
interviewers, a preliminary “sweep” or visit was conducted to every house-
hold in which a follow-up person resided. This preliminary contact resulted 
in either (a) recontact at the original address, (b) obtaining a new address 
and recontact at the new address, or (c) notice of death and location of a 
possible next-of-kin for the �nal interview. Then, interviewers were sent 
out to collect their follow-up interviews. After the 9-year gap from the 
second wave, a successful 88 percent recontact rate was accomplished. 
Similar strategies can be implemented in other countries, depending on the 
infrastructure and budget available. 

CURRENT MEASUREMENT DEVELOPMENTS 

Demographic and Psychosocial Measures

Social Networks

People are connected to others in a variety of ways, from kin relation-
ships to socializing to exchanges. Social networks are created by webs of 
connections among groups of people, such that the social network of an 
individual includes that person’s connections to others and the connections 
of those other people to each other (Cornwell et al., 2009). There are many 
ways to de�ne social networks and many ways to measure them. NSHAP 
pioneered collection of social network data in older adults by focusing on 
their discussion networks: the people with whom they talk about things that 
are important to them. The respondent names these people, called “alters,” 
and the relationship of each of them to the respondent (referred to as “ego” 
in social network research) is ascertained. How are they related? Are they 
kin? How old are they? Do they live with ego? And does ego talk to them 
about health? Then the respondent is asked in detail about the connec-
tion, if any, between each of the pairs of alters named. Do they know each 
other? Are they related? How often are they in contact? How close is their 
relationship? This innovation allows researchers to look closely at the links 
between all of those in the network, including �ows of information and 
affection (Cornwell et al., 2009). 

But social networks are not cast in stone; they change as the situations of 
the people in them change. The second wave of NSHAP obtained the social 
network as described 5 years after the �rst time the social network was mea-
sured for respondents. The Wave 2 social network module asked speci�cally 
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about losses and additions to the network and reasons for them (Cornwell 
and Laumann, 2013). Network loss over 5 years has been found to be 
greater for older Blacks and those of low socioeconomic status (Cornwell, 
2015). The study of social networks is poised to bene�t from recent leaps 
in social connectivity and the technology that supports it. Facebook and 
other social media platforms both change people’s networks and make them 
easier to trace. New methods and software are being developed for analyzing 
these types of data, especially changes in egocentric networks over time. It 
is critical to distinguish between important contacts on these platforms and 
those that are casual or �eeting, but this can be dif�cult to do. 

Sexuality

Sexuality is an important component of both individual health and 
social functioning throughout the life course. A report of the U.S. Surgeon 
General points to sexuality as essential to well-being, with calls to attend 
to sexual health (Of�ce of the Surgeon General, 2001). But serious research 
consideration of sexual behavior and attitudes, especially among older 
adults, is relatively recent. From the perspective of the demography of aging, 
sexuality can be conceptualized as a component of well-being, as a social 
indicator, and as a predictor or consequence of other dimensions of health 
(Galinsky and Waite, 2014; Waite et al., 2009). Because of the increasing 
recognition by researchers in the demography of aging of the importance 
of understanding sexuality, detailed measures of sexual behavior, attitudes, 
beliefs, functioning, and well-being have been included recently in impor-
tant national surveys of health, including ELSA and NSHAP, and new mea-
sures are appearing in other health surveys, including the National Health 
and Nutrition Examination Survey (Laumann et al., 2008). The inclusion 
of both partners in some longitudinal surveys of older adults, together with 
questions on sexuality asked of each respondent individually, have allowed 
researchers to study the contribution of each partner to the sexuality of the 
dyad (Galinsky and Waite, 2014; Kim and Waite, 2014). 

The study of sexuality at older ages encompasses multiple dimen-
sions, typically assessed through self-report. These include sexual desire or 
interest, sexual activity or behavior, sexual functioning, and sexual health 
(Lee et al., 2016). Especially at older ages, it is important to de�ne sexual 
activity with a partner quite broadly, as the activities that couples engage 
in shift away from vaginal intercourse toward touching, cuddling, and kiss-
ing (Waite et al., 2009), and sexual inactivity among those with a partner 
increases with age (Lindau et al., 2007).

Future directions in the research of sexuality among older adults might 
include in-depth study of health at older ages among lesbian, gay, bisexual, 
and transgender individuals. New cohorts moving into older ages have 
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very different sexual and relationship histories than earlier cohorts, with 
implications for their sexuality, partnership, and health at older ages. These 
younger cohorts were also exposed to different medical practices, includ-
ing vaccines for human papilloma virus, treatments for HIV/AIDS, and 
medications to improve sexual function. At the same time, instability in 
relationships, the obesity epidemic and concomitant rise in the prevalence 
of diabetes, and increases in death rates for middle-aged men (Case and 
Deaton, 2015) all make the landscape of sexuality at older ages different 
than it was several decades ago. 

Time Use and Experienced Well-Being

At all stages of the life course, time is arguably among the most funda-
mental of human currencies. Either time can be spent for some immediate 
purpose (work, household tasks, family care, leisure) or it can be invested 
for some later bene�t (e.g., learning or physical activity to improve health). 
Participation in valued activities constitutes an important domain in the 
disablement process (National Research Council, 2009; also see the chapter 
by V. Freedman on late-life disability in this volume). Time use in�uences 
demographic processes such as marriage, fertility, and survival, and it is in 
turn in�uenced by demographic and health processes. 

How individuals allocate time to the activities and experiences of daily 
life also shapes enjoyment and other emotions experienced through the day. 
Conceptually, this notion of “experienced well-being” is distinct from eval -
uations of life as a whole (National Research Council, 2013). Evaluations 
of well-being, such as reports of life satisfaction, typically require an indi-
vidual to appraise their situation, often relative to an unspeci�ed standard. 
Evaluative well-being often is thought to be more strongly related to more 
enduring aspects of quality of life such as one’s health, job, partner, family, 
and so on. By contrast, experienced well-being re�ects how one is feeling in 
the moment and is therefore more responsive to immediate circumstances. 

As with many of the measurement innovations in aging studies, time 
use had been traditionally measured in separate surveys before ongoing 
national panel studies such as HRS, PSID, NHATS, and the National 
Study of Caregiving supplement to NHATS, among others, began to incor-
porate time-use measures and in some cases associated measures of expe-
rienced well-being. The three most common forms of time assessment are 
experiential sampling methods (Csikszentmihalyi and Larson, 1987), time 
diary methods (Juster and Stafford, 1991), and stylized reports (Juster 
and Stafford, 1985). The three approaches differ in the type of data they 
produce, in their cognitive demands, and in accuracy (Juster et al., 2003).

Experiential sampling methods typically involve contacting respondents 
randomly multiple times per day. They have the highest accuracy of the 
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three approaches because reports are provided in real time. In time-diary 
measures, respondents are asked a chronology of events, typically for the 
previous day, with follow-up descriptors similar to those used in experien-
tial sampling. Diaries have good accuracy for respondents at older ages but 
can take 20–25 minutes to administer with descriptors (Freedman et al., 
2013). Moreover, there is variability across days in how individuals spend 
their time (Kalton, 1985), making longitudinal comparison more dif�cult. 
In stylized reports, a respondent (or informant) aggregates time use over 
a speci�ed reference period (e.g., a week or month) and reports typical 
amounts of time devoted to a particular class of activities, such as work-
ing for pay or housework (Juster and Stafford, 1985; Juster et al., 2003). 
The stylized reports are brief, have good reliability, and can be reported by 
knowledgeable proxies.

The time-use measurement methods also differ in their ability to incor-
porate measures of experienced well-being. Experiential sampling and time 
diaries, but not stylized time-use questions, can be used to reinstantiate 
memories of the day prior to asking about emotional experiences. Use 
of time diaries with follow-up questions that ask about emotion is also 
referred to as the Day Reconstruction Method (Kahneman et al., 2004). 
Briefer instruments that review activities the day before the interview in less 
detail before asking about emotions have also been developed, and prelimi-
nary evidence suggests that the measurement properties for the resulting 
experienced well-being measures are similar to the full Day Reconstruction 
Method (Lucas et al., 2018). 

Biological and Functional Measures of Health

Biomeasures are objective measures of health, re�ecting aspects of 
physiology that may not be known to a survey respondent. They provide 
information on biological aging prior to the development of age-related 
disease and physical dysfunction, as well as the progression of disease pro-
cesses and functioning of multiple organ systems in the aging population. 
Although some aging studies do incorporate clinic visits, most surveys use 
biomeasures, obtained by trained interviewers in the home, that have been 
modi�ed from and validated against clinical measures (O’Doherty et al., 
2014). A review by McClintock et al. (2016) contains an extensive list, by 
dimension of health, of survey items and biomeasures, together with speci-
�cation of their coding and validation against other national data. 

Anthropometric  measures generally include height, weight, waist cir-
cumference, and sometimes hip circumference, which is correlated with 
waist circumference. Height and weight can be measured objectively or 
by respondent report. While self-reports are generally accurate, small 
biases among older persons toward overstating height and understating 
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weight can lead to signi�cant shifts in the distribution of BMI categories 
(Weir, 2008). 

Cardiovascular Function

Blood pressure (systolic and diastolic), pulse, and heart rate variability 
are basic health indicators obtained in virtually every medical encounter. 
They are also safe and easy for �eld interviewers to collect using automated 
cuff machines with digital readouts. This makes them standard for virtually 
any biomeasure panel in a survey that claims to measure health. 

Physical Function and Performance

Physical functioning is the hallmark of successful aging: someone who 
cannot walk across a room, whose balance is poor, who is weak and tired 
a good deal of the time cannot be considered to be in good health. Many 
studies now routinely include both self-reported and performance-based 
measures of physical function, and international comparisons are now pos-
sible (Payne et al., 2017; Capistrant et al., 2014). Because such measures 
have been included repeatedly, researchers have been able to examine trajec-
tories (Pettee et al., 2017). Researchers have also studied the consequences 
of poor physical functioning for subsequent disability onset, trajectories, 
and well-being (Martin et al., 2017; Freedman et al., 2017). Details on 
advances in conceptualization and measurement of physical function and 
its role in the broader disablement process are provided in the chapter by 
V. Freedman in this volume.

Many studies, including NSHAP, NHATS, and HRS, collect all or 
part of the Short Physical Performance Battery, which includes measures 
of mobility, balance, and lower body strength (Guralnik et al., 1994). 
Measures of physical functioning in surveys have often been designed to 
allow for the assessment of frailty, a condition rather than a disease, which 
signals increased vulnerability to dysregulation of organ systems, leading 
to hospitalization, disability, and death. Frailty is typically measured in sur-
veys as an accumulation of health de�cits such as poor balance, weakness 
or exhaustion, unintentional weight loss, slow walking speed, poor grip 
strength, low physical activity, limited lung capacity, and poor leg strength 
(Fried et al., 2001; Huisingh-Scheetz et al., 2014). Some frailty indexes 
include more and different measures, but evidence to date suggests that the 
association of these various indexes with poor health outcomes is robust to 
the differences in frailty (Searle et al., 2008). Measures of physical perfor-
mance are key to measuring frailty and have predictive value on their own. 
Those most often used in surveys include timed walk, chair stands, balance, 
grip strength, and most recently, physical activity (Huisingh-Scheetz et al., 
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2014). These can be combined with self-reported exhaustion, unintentional 
weight loss, falls, activities of daily living, instrumental activities of daily 
living (IADLs), depressive symptoms, and other survey measures to create 
a variety of frailty indexes (Searle et al., 2008). 

Actigraphy

The development and popularity of activity tracking devices, which are 
worn on the wrist, ankle, or hip and are often used by individuals to track 
their daily exercise, have made it possible to measure characteristics of sleep 
and daytime activity for survey respondents (Lauderdale et al., 2014). These 
actigraph devices measure and record movement using an accelerometer, 
which enables the identi�cation of periods of sleep, awakenings during 
periods of sleep, sleep latency (measured as time to fall asleep), and other 
characteristics of sleep (Lauderdale et al., 2014). The actigraph measures of 
sleep can be used in conjunction with self-reports of sleep and sleep prob-
lems. Comparison of self-reported sleep with that measured by actigraph 
suggests fairly low correspondence between the two (Chen et al., 2015). 
Recent research has used actigraph measures of activity during nonsleep 
periods to identify sedentary behavior, a characteristic of frail older adults, 
as well as periods of moderate and vigorous activity (Huisingh-Scheetz et 
al., 2017). 

Sensory Function

A more recent development is the direct measurement of sensory func-
tion, which is increasingly recognized as essential to physical and social 
functioning and as a possible early indicator of neurodegeneration (Correia 
et al., 2016; Welge-Lüssen, 2009). De�cits in sensory function become 
common with age and predict disability, cognitive decline (Adams et al., 
2017), and mortality (Genther et al., 2014).

The �rst nationally representative survey to include measures of the 
�ve classical senses—vision, taste, touch, smell, and hearing—was NSHAP, 
which measured all but hearing (assessed by self-report) (McClintock et al., 
2016). Hearing has now been successfully measured in ELSA and in HRS. 

Blood Spots

Advances in �eld methods for use in countries that are less developed 
have been translated successfully to social surveys (Williams and McDade, 
2009). The most prominent of these is dried blood spots, which can be 
collected by �eld interviewers; dried, stored, and mailed without much 
dif�culty; then assayed for various blood-borne markers of biological func-
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tion. New assays of dried blood spots continue to come into use, but the 
most common include hemoglobin, hemoglobin A1c, C-reactive protein, 
and Epstein-Barr virus, which are markers of blood iron, glucose metabo-
lism, systemic in�ammation, and immune function, respectively. Recently, 
cholesterol and high-density lipoprotein (HDL) have been assayed from 
dried bloods spots, and genotyping has been successfully accomplished. 
One substantial drawback of biomarkers collected through dried blood 
spots is the cost of the assays, which can run to $25 per assay per person, 
which adds up quickly given the number of markers to be assayed and 
the number of respondents. Another drawback is the variability across 
laboratories and between venous blood and dried blood assays of identical 
samples (Crimmins et al., 2014). Wave 2 of NSHAP collected a microtainer 
of blood at the same time as the dried blood spots, which permitted assay 
of a much wider range of biomeasures (O’Doherty et al., 2014). Outside 
the United States, in developing countries, intravenous blood collection is 
also common, with a phlebotomist or equivalent personnel conducting the 
sample collection at home. The experience is positive in general, as health 
personnel tend to be well received in home visits, which tends to raise the 
response rates in household surveys on aging (see, for example, Arokiasamy 
et al., 2012, for India; Zhao et al., 2014, for China; Wong et al., 2017, for 
Mexico). 

Saliva Samples

Easy to collect, with high rates of completion by respondents, saliva 
samples allow endocrine and cortisol assessment (Kozloski et al., 2014). 
HRS and WLS have established their genetic repositories based on saliva 
samples collected via Oragene kits. Such kits stabilize DNA but thereby 
make samples unusable for other analytes.

Cognitive Function

Cognitive function is among the most important abilities to measure 
in studies of aging—and the most challenging. It varies across individuals 
from at least four major sources of variation: innate ability; the impact of 
formal education and life experience; decline due to “normal” aging; and 
pathological changes in the brain due to Alzheimer’s disease, vascular dis-
ease, or other dementing conditions. Some would add plasticity to this list: 
the ability to recover brain function. 

Cognition is multidimensional, and age-related changes affect different 
domains of function differently in different people. In aging studies, the 
focus has often been on the emergence of dementia because of the mag-
nitude of its impact on individuals, families, and society. Recent estimates 
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suggest nearly half of 65-year-olds will develop dementia in their lifetime, 
with the other half dying younger due to other conditions. The disease costs 
about $200 billion per year, about half of which is for paid formal health 
care and half is the estimated burden on families for unpaid care (Hurd et 
al., 2013). But dementia is not the only reason to measure cognitive func-
tion. Early stages of decline, long before dementia would be diagnosed, can 
impair judgment and lead to problems managing �nances or health care. 

The measurement of cognitive abilities comes from two very differ-
ent scienti�c disciplines: the clinical neurological approach, which seeks 
to identify organic brain disease in vivo through performance testing and 
other observations, and the psychometric approach, which sees cognitive 
ability measurement as an extension of intelligence measurement. Surveys 
have tended to draw more on the former, re�ecting both the importance 
attached to dementia and the development of short scales for clinical use. 

One of the earliest studies to include a measure of cognition was the 
National Long Term Care Survey, which used the Pfeiffer short portable 
mental status questionnaire (Pfeiffer, 1975) and later the Mini-Mental State 
Examination (MMSE; Folstein et al., 1975). The MMSE has been widely 
used, but aggressive copyright practices in recent years have made it less 
appealing to large surveys. The HRS faced a particular challenge in that its 
design called for a mix of telephone and in-person surveys, requiring it to 
identify measures that could be administered comparably in both modes. 
The basis for the HRS measures is the Telephone Interview for Cognitive 
Status (TICS; Brandt et al., 1988), augmented by a version of the CERAD5 
immediate and delayed word recall tasks.

Most of the longitudinal studies of aging are harmonized with the HRS. 
The international family of HRS studies has adapted the HRS measures 
in a variety of ways that, with caution, allow integrated analysis (e.g., 
Rohwedder and Willis, 2010). WLS is unique in having good measures 
of cognitive ability in high school paired with harmonized measures at 
older ages. MIDUS relies primarily on the Brief Test of Adult Cognition by 
Telephone (Tun and Lachman, 2006), which has similar measures of ori-
entation, word recall, category �uency, and �uid intelligence, along with a 
measure of processing speed. NHATS uses TICS and word recall measures, 
with an additional test of executive function that requires in-person admin-
istration. NSHAP is the least harmonized of the major NIA-supported 
studies, relying most on the Montreal Cognitive Assessment, a public-use 
screening tool for mild cognitive impairment (Nasreddine et al., 2005). In 
addition to the direct measurement of cognitive abilities, most studies assess 
dif�culty with IADLs, which are tasks affected by cognitive decline.

5 The acronym “CERAD” derives from the Consortium to Establish a Registry for Alzheimer’s 
Disease. 
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Another critical issue for longitudinal studies of aging is how to main-
tain participation of persons experiencing cognitive decline. These studies 
are cognitively demanding. HRS and a number of other studies allow for 
interviews with proxy respondents when a participant is unwilling. This 
eliminates what would otherwise be a substantially lower participation rate 
by the cognitively impaired (Weir et al., 2011). However, it poses a different 
challenge for the measurement of cognitive status and comparability with 
direct assessment. HRS relies mainly on proxy-reported IADL dif�culties 
and the IQCODE6 instrument designed for informant reporting of cognitive 
status (Jorm, 1994). NHATS uses the AD8, an informant dementia screen 
that asks about changes in behaviors (Galvin et al., 2005). PSID recently 
added the AD8 to identify families with an older adult with memory-related 
behavior issues. Various approaches have been used to combine proxy 
reports with direct assessments (Crimmins et al., 2011).

Large studies representative of national populations can also serve 
as sampling frames for more in-depth studies of cognition. HRS did this 
with its substudy, the Aging, Demographics, and Memory Study (ADAMS; 
Langa et al., 2005; Plassman et al., 2007). More recently, HRS in conjunc-
tion with most of its international sister studies developed a new assessment 
termed the Harmonized Cognitive Assessment Protocol, a �exible structure 
harmonized to ADAMS and other major U.S. studies but also to the assess-
ment used in developing countries in the 10/66 studies (Prince et al., 2011) 
and adaptable to many different national populations. 

Other Important Developments in Measurement and Study Design

Genetics

An important area of recent development is genetics, fueled by the 
improving technology and falling cost of generating statistical data from 
DNA samples (genotyping). The social sciences were somewhat slow to 
respond to these opportunities, due in part to the bad reputation of the so-
called “eugenics” movement of the early 20th century, which linked most 
genetic study to the study of racial differences (and the justi�cation of dif-
ferential treatment and outcomes). Modern human genetics mostly avoids 
examining differences between races and is highly concerned with eliminat-
ing the in�uence of ethnic (ancestral) differences (population strati�cation) 
from inferences about genetic in�uences (Pritchard and Rosenberg, 1999). 
Eugenics and related strands of scienti�c racism derive from a particularly 
naïve deterministic view about the role of genes. Both biomedical and 

6 “IQCODE” stands for Informant Questionnaire on Cognitive Decline in the Elderly (Jorm, 
1994).
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behavioral scientists have at times been lured by the prospect of single-gene 
or other simple determinants of complex outcomes; they have been inevita-
bly disappointed by evidence to the contrary. In fact, complex organisms, 
and human beings in particular, are highly adaptable in the course of an 
individual life to respond to opportunities and challenges in their environ-
ments, including social environments. DNA plays a part in this as well, with 
some genes regulating the expression of other genes (Boyle et al., 2017). As 
a result, the genetic associations with outcomes of interest are complex and 
extremely dif�cult to infer from even relatively large samples. From stale 
debates over “nature versus nurture,” the �eld has moved toward increas-
ingly sophisticated models of gene-environment interactions. 

The large aging studies have an extremely valuable role to play in the 
development of good genetic research. Large samples are important, as are 
good observations on outcomes and on environments that might modify 
outcomes or the relationship between genetics and outcomes (Boardman et 
al., 2013). ELSA began providing data on candidate genes: a small number 
of polymorphisms identi�ed in prior research as related to outcomes of 
interests. In part because early �ndings often proved spurious in replication 
and in part because of the complex interactions created by the regulation of 
gene expression, the �eld moved toward genome-wide approaches covering 
millions of polymorphisms (e.g., genome-wide association studies). HRS 
was the �rst of the large aging studies to build a large database of genomic 
data, using saliva samples and a dedicated consent that those samples 
would be used for genetic research (Weir, 2008). ELSA and WLS followed 
soon after, using harmonized technology to maximize the potential for joint 
work. Most studies collect DNA through either saliva samples or blood 
draws, although dried blood spots have also been used.

A particularly promising approach for bringing genomic science to 
bear on social and health questions is the use of polygenic scores (Belsky et 
al., 2013). These involve applying genetic relationships estimated in large, 
pooled studies to the genetic data on individuals to produce a quantita-
tive estimate of relative risk for an outcome of interest. As these scores 
depend on the state of scienti�c knowledge about genetic relationships, they 
require frequent updating. HRS, ELSA, and WLS have worked together to 
construct similar polygenic scores. Such scores are particularly useful for 
studying the interactions of genes and environments because they greatly 
reduce the dimensionality of the genetic side of the interactions. 

Record Linkages

Surveys rely on participants to report on the entire range of objective con-
ditions and subjective perceptions. Aging surveys often also seek retrospective 
information on life experiences before recruitment. Administrative records 
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can provide valuable supplementary information to augment the scope of 
survey coverage, improve the accuracy of information, and reduce the bur-
den on respondents and interviewers. Linkages to administrative records 
can either be direct linkage at the individual level, which generally requires 
consent of the individual, or indirect linkage through geographic location 
or some other characteristic. Indirect linkages through geographic areas are 
a valuable source of information on the social and physical environments 
in which people live. Both types have implications for the con�dentiality of 
participants, and these implications require careful attention to data security 
throughout the process of consent, linkage, and data distribution. 

For studies of aging and health, the records of the Medicare program 
are a rich source of individual information on health care use, health 
conditions and events, and cost. The Centers for Medicare & Medicaid 
Services (CMS) has an extensive system for managing the research uses of 
its data. The NIA has supported the development of a private third-party 
organization to facilitate linkage of data from its surveys to Medicare data. 
HRS has obtained high rates of consent for linkage to Medicare and high 
research use of the linked data. The NHATS sample is generated from a 
Medicare list, greatly facilitating linkage. PSID has also linked to Medicare 
records. Valuable as they are, Medicare records are not a gold standard that 
should always override self-reported information (Sakshaug et al., 2014; 
Wolinsky et al., 2014; St. Clair et al., 2017). A further signi�cant limitation 
of Medicare records is that managed care systems, which currently cover 
20 percent or more of Medicare bene�ciaries, do not report individual 
information comparable to that generated by fee-for-service billing. At 
present there is also no comparable linkage resource for the population 
under age 65, and no standardized system of electronic medical records that 
would permit the study of health and not just health care billing.

The other major federal record system for older populations is the 
Social Security Administration (SSA). Unlike the CMS, the SSA is not con-
�gured for general support of outside research linkages and must determine 
a speci�c value and purpose to justify record sharing. This has been done 
for HRS. The linkage provides information on employment and earnings 
over the full life course, as well as applications for, and receipt of bene�ts 
for, retirement, disability, and supplemental security income. Consent for 
linkage to SSA is more variable than that for Medicare (Sakshaug et al., 
2012). Repeated requests for consent are valuable in improving the overall 
linkage rate.

Mortality Ascertainment

Mortality ascertainment is critically important to longitudinal  studies 
of aging. Mortality is itself a crucial outcome to assess for evaluating 
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determinants of health and disparities in health. Moreover, failure to accu-
rately capture deaths makes it dif�cult to properly de�ne the surviving 
study population at risk for any outcome, including mortality, leading to 
potentially biased �ndings. Longitudinal studies have two primary sources 
for ascertaining vital status: the study’s own efforts to recontact respon-
dents (tracking) and linkage or search of vital registration records. The 
latter, when successful at reasonable cost, can extend the life of a study 
past its active interviewing phase to follow survival and study mortality 
differentials long after, as has been done for several studies managed by 
the National Center for Health Statistics (NCHS)(Of�ce of Analysis and 
Epidemiology, 2017) . The NCHS also manages the National Death Index 
(NDI), the only national source of mortality registration. NDI combines 
death certi�cate information on dates and causes of death obtained from 
state vital registration of�ces, and regulates research access to them.

Weir (2016) evaluated mortality ascertainment in HRS. Mortality rates 
were statistically identical to national life table rates, for periods and for 
cohorts. The only exception was the early years of the oldest-old cohorts, 
who were initially sampled from the community-dwelling population, 
excluding the higher-mortality nursing home residents. Study tracking and 
NDI linkage agreed in almost all cases. For continuing panel members, 
study tracking found slightly more deaths missing in the linkage than vice 
versa. For study dropouts, linkage is the only source of vital status infor-
mation after the last contact. Thus, the higher the rate of study attrition, 
the more important linkage becomes to maintain complete ascertainment.

Outside the United States, opportunities for linkage vary widely. In the 
United Kingdom, ELSA is linked to the National Health Service Central 
Register of mortality records. China and Mexico do not have national reg-
istration systems that would support a linkage. Europe has a diverse array 
of record systems and legal restrictions. To date, only Denmark has created 
a linkage to SHARE participants. Thus, for many studies, imputation of 
missing vital status will be important. Simple reliance on those with known 
vital status to do imputation implies assumptions about missing-at-random 
data that are almost certain to be violated, even with extensive covariate 
controls. Conversely, using national life table rates as constraints on the 
overall imputation could add valuable information. 

DATA SHARING

The commitment to measurement innovation in the demography of 
aging has been matched by the commitment to public sharing of data. This 
runs throughout the range of studies, from HRS, which was designed for 
the express purpose of creating data for the research community, through 
to MIDUS and NSHAP, which have had extensive analytic aims as part 
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of their core. Many studies manage their own web-based distribution sys-
tems while some use data archives, such as that managed by the Inter-
University Consortium for Political and Social Research. All studies must 
strictly protect respondent con�dentiality, which typically involves multiple 
levels of data release from public access up to restricted access. HRS has 
recently pioneered the use of remote access through secure encrypted dual-
authenticated channels to both protect data on its own servers and expand 
access to more researchers. 

MEASUREMENT ISSUES AND DESIGNS FOR THE FUTURE 

As mentioned previously, the future of data collection for demography 
of aging research is expected to be driven largely by information technol-
ogy, which implies that this future is highly uncertain. Nevertheless, current 
developments in approaches allow a glance into the future. Mixed-mode col-
lections are bound to provide the most comprehensive assessments and will 
continue to be pursued. In the short-to-medium run, the likely mode will be 
a combination of survey data, data from administrative/medical records, 
and monitoring data from mobile device applications, to provide a picture 
more complete than researchers have ever been able to collect from just 
one or even two of these modes. Survey data will provide individual self-
reports, administrative and medical records will provide objective historical 
measures on individuals, and mobile devices will provide monitoring of 
individuals’ functionality and activities. The personalized medicine move-
ment has emphasized the use of medical records and monitoring devices, 
combined with genetic and other biomarkers of disease, in order to support 
the design and implementation of large clinical trials. Data-driven science 
systems are currently aiming to develop ways to extract insights from data 
in several forms, similar to data mining. These approaches are supported, 
again, by technological innovations likely to become more and more com-
mon, and the data collection for demographic aging research will bene�t 
in parallel. 

The nature of clinical encounters and clinical assessments will drasti-
cally change through advances in technology, including mobile sensors, 
smart voice technology, smart homes, the collection of ambulatory data 
from the real environment, and the incorporation of these data streams 
into individuals’ electronic medical records. Further, technology will make 
it easier for older adults to reconnect to resources such as friends, family, 
caregivers, health care providers, and information that they often struggle 
to reach due to physical limitations. 

There is a long-standing call in the research community for wider 
coverage of the large cohort studies, expanding their samples to include 
diverse, minority groups in the population. Future directions in the research 
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of racial/ethnic groups among older adults might include in-depth study of 
health at older ages among lesbian, gay, bisexual, and transgender indi
viduals. But this may only be possible with the expansion of coverage of 
the large national studies. The personalized medicine movement is looking 
to include diverse groups; hence the ability to expand demographic research 
on aging to these groups will be positioned to bene�t as well.

The study of social networks for older adults is bound to bene�t 
from technology developments supporting social media platforms. In this 
regard, as more data are collected through social media, it will be critical 
to distinguish between important contacts on these platforms and those 
that are occasional or irrelevant, which may be dif�cult to do. Advances in 
graphical user interfaces can help respondents in identifying and describing 
their networks. These approaches enable faster, complete data collection 
and facilitate the measurement of network change. Mobile devices such as 
cell phones will increasingly provide the opportunity for passive collection 
of network data and for tracking the movement of respondents. Internet 
panels such as NORC’s AmeriSpeak could be used to collect network data 
for mapping exchanges across networks, changes in network membership, 
and different types of networks. Furthermore, new methods and software 
are being developed for analyzing these types of data, especially changes 
in egocentric networks over time. These changes will increase the value of 
network data in panel studies. 

Cellular phones, wearable devices with sensors, and cloud clusters will 
increasingly enhance the ability to gather data, as service providers can lever-
age the technology and offer users a service such as health monitoring and 
corresponding health alerts sent to the individual when certain markers reach 
critical levels. In exchange, there would be consent to continuous data gather-
ing on individuals (Topol, 2010; Schatz, 2016). Participants’ health markers 
(such as heart rate and rhythm, lung function), health activities (such as steps 
taken, gait speed, swimming laps), locations where activities are conducted 
in daily life (such as supermarkets, restaurants, pharmacies, and others), and 
details on networks’ size and frequency of contacts are only the beginning of 
the spectrum of data that can be collected (Van Remoortel et al., 2012). In the 
future, it will be possible to measure stress and other common markers (Ertin 
et al., 2011), and mobile devices combined with online applications will be 
able to apply certain questionnaires periodically to obtain longitudinal assess-
ments of self-reports as well. It will be important to assess the quality of the 
data gathered, as well as the likelihood that studies using these approaches 
can represent the overall population, sick and healthy, active and sedentary, 
and can represent disadvantaged groups and persons who are either unable 
to, or prefer not to, use these mobile electronic devices. 

As a tool for data collection for national populations, telephones seem 
to offer the current advantage over wearable devices and Internet surveys, 
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as many adults in the developed and developing worlds carry a phone and 
the simpler phones will soon have the current capabilities of smartphones. 
While the advantages of collecting massive amounts of data appear to be 
obvious and the need to monitor their health may be the most compel-
ling reason for individuals to agree and consent to data being collected, 
the essence of the scheme is monitoring or continuous observation. Data 
generated by social media, commercial interactions, and other activity not 
designed for research, which are possible to obtain even now, will only 
increase as a potential for research use in the future. These modes of data 
collection bring up the thorny issues of personal privacy and data con�-
dentiality, which will need to be addressed as new information technologies 
continue to be developed and applied.

There are many foreseeable ways in which the current momentum of 
progress in data science can directly bene�t research in the demography 
of aging, and the coming decades may see leaps in progress in this regard. 
Large data analytics will be another future challenge for the scienti�c com-
munity. The previous generation of studies, with the features of data shar-
ing and collaborative multidisciplinary teams, served to prepare the stage 
for the challenges to come. 
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