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Preface

The organization and content of the three editions of Gerontology:
Perspectives and Issues reflect the evolution of the field over the past 
fifteen years. A primary goal of the first edition, which was published in
1990, was to articulate an overarching paradigm—the gerontological
imagination—to unite the field and to provide a comprehensive review of
theoretical and empirical research in gerontology. The second edition,
published in 1997, continued in that vein by offering chapters on a wide
range of multidisciplinary topics. Similar to the first and second editions
of this text, this book reviews the gerontological concepts and knowledge
contained in the theories and research of various disciplines. However,
this edition represents a substantial reconceptualization and reorganiza-
tion that aims to develop the reader’s gerontological imagination by using
an explicitly interdisciplinary approach.

Viewed in its entirety, this edited volume provides a broad overview
of gerontological inquiry that focuses on the core questions of gerontol-
ogy: What is gerontology? How does aging affect the mind and the body?
How does social context influence aging and life course development?
and What are the needs and interests of an older population? Although
the unique contributions of specific disciplines are acknowledged, this
book demonstrates that no single discipline can completely answer a core
question. A comprehensive understanding of a particular aging topic
comes only from integrating knowledge from different disciplines. This
type of interdisciplinary inquiry is required for a variety of topics scien-
tists seek to understand. In Stars and Atoms (1927) Arthur Eddington
noted: “I ask you to look both ways. For the road to knowledge of the
stars leads through the atom; and important knowledge of the atom has



been reached through the stars.”1 The various facets of aging are like
atoms and stars—knowledge about one can be reached through an un-
derstanding of the others.

We imagine the book will find a variety of uses. We see it as ideal for
multidisciplinary and interdisciplinary courses. But it may also be useful
as a supplement for discipline-based courses such as the biology, psy-
chology, or sociology of aging. In those courses we would expect it to
stretch the scope of inquiry. Whatever its use, we think the sophistication
and clarity of the chapters will make it helpful for audiences at both 
advanced undergraduate and graduate levels. It is our hope that this book
will contribute to the continued development of the gerontological imag-
ination among current scholars of aging and the next generation of geron-
tologists by encouraging a broad, interdisciplinary understanding of aging.

Janet M. Wilmoth Kenneth F. Ferraro
Syracuse, New York West Lafayette, Indiana

xiv GERONTOLOGY

1Eddington, A. S. (1927). Stars and Atoms. New Haven: Yale University Press.
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Introduction

The gerontological imagination is an awareness of the process
of human aging that enables one to understand the scientific
contributions of a variety of researchers studying aging. In

addition, this awareness allows people (not just gerontology
scholars) to comprehend the links between biological,
behavioral, and social structure factors that influence 

human aging (Ferraro, 1990, pp. 4–5).1

This edited volume seeks to foster the gerontological imagination by using
an interdisciplinary conceptual framework, which we refer to in chapter 1
as the fountain of gerontological discovery, to organize the chapters. This
framework identifies four broad categories of gerontological inquiry—
aging scholarship, physical aspects of aging, social aspects of aging, and
public policy—each of which grapples with specific core questions about
aging. The corresponding four parts of this book contain chapters that ad-
dress these core questions from different disciplinary perspectives.

Part I, on aging scholarship, addresses two core questions: What is
gerontology? Why should it be studied? In the first chapter, we address
the first question by making the case that gerontology is inherently an in-
terdisciplinary endeavor given the multifaceted nature of the aging
process. We also advocate an interdisciplinary approach to gerontology

1Ferraro, K. F. (1990). Gerontology: Perspectives and Issues. New York: Springer
Publishing Co.



that synthesizes the contributions of specific disciplines. Kenneth Ferraro
provides additional insight into gerontology in chapter 2 by discussing the
historical development of the field. He identifies the key players and in-
stitutional influences that shaped the field during the 20th century and
lead to the emergence of the gerontological imagination. The second core
question in this section is addressed by Janet Wilmoth and Charles F.
Longino, Jr. in chapter 3, which provides insight into the importance of
studying aging from a demographic perspective. It highlights what is
known about population aging worldwide and the characteristics of the
older adult population in the United States from both formal and social
demographic perspectives.

Part II focuses on the physical aspects of aging. Collectively, the
chapters in this part address three core questions: Why do we age? How
does aging affect the mind and the body? Can age-related changes be mit-
igated? David Waters provides a biological perspective on the question of
why we age in chapter 4. Drawing on a broad array of literature—from
evolutionary biology to research on cellular senescence, longevity genes,
the endocrine system, caloric restriction, free radicals, Werner’s syn-
drome, and centenarians—he paints a detailed picture of the key concerns
of biogerontology. Chapters 5 and 6 address the question of how aging
affects the mind and the body. In chapter 5, Aimée Surprenant and Ian
Neath consider how aging affects the mind from the perspective of cog-
nitive psychology. After situating the study of cognition within gerontol-
ogy and reviewing the relevant methodological issues, they provide an
overview of research on, explanations of, and interventions for age-
related differences in cognitive functioning. Fredric Wolinsky and Dou-
glas Miller draw on their knowledge of public health and medical sciences
when examining how aging affects physical functioning in chapter 6.
They explicitly focus on conceptualizing and measuring disability in the
population and the disablement process. Chapters 7 and 8 consider
whether age-related changes can be mitigated. Specifically, in chapter 7
Dorothy Morré discusses the role of nutrition in healthy aging, the nutri-
tional problems encountered in later life, and nutritional interventions for
frail older adults. In chapter 8, Michael Flynn considers the effect of ex-
ercise on aging. After discussing age-related loss in muscle mass, he con-
siders the various benefits of resistive and endurance exercise and then
highlights some practical considerations for older exercisers.

Part III, which examines the social aspects of aging, answers two
core questions: How does social context influence aging and life course
development? How do history, culture, and biography intersect to create
the life course? Each chapter in this part addresses both these questions
from different disciplinary perspectives. Chapter 9, by Karen Fingerman
and Brooke Baker, addresses these issues from the perspective of devel-

xviii GERONTOLOGY



opmental psychology. In particular, they focus on the social and emo-
tional aspects of aging, including the complex nature of social ties, emo-
tional development in later life, and the challenges faced by the oldest old.
In chapter 10, Linda George provides an overview of the sociological
perspective on the life course. She argues that life course perspectives
offer a richer, more dynamic way to understand human lives and high-
light the role of social structure and social context in aging. This view-
point is expanded in chapter 11, by Kathryn Douthit and Dale Dannefer.
They make a case that cumulative advantage/disadvantage trajectories
are collective and cultural phenomena that shape disease risk. Chapter
12, by Thomas Cole and Michelle Sierpina, considers the meaning(s) of
age from the perspective of humanist gerontology, a flourishing subfield
that involves disciplinary scholarship primarily in history, philosophy,
literature, and religious studies, interdisciplinary research drawing on hu-
manistic and social science methods, and practice in the form of bioethics
and creative endeavors.

Part IV considers the issues that are directly relevant to public policy.
The chapters in this part address two core questions: What are the needs
and interests of an older population? How are they created and ad-
dressed? Timothy Smeeding presents an economic perspective on finan-
cial needs in later life in chapter 13. After reviewing the basic principles
and models economists use to understand aging, he considers how private
market decisions and public sector policies shape later life financial secu-
rity. Chapter 14, by Christine Himes and Ying Fang, provides a socio-
logical perspective on social needs in later life. In particular, it considers
the social roles that older adults tend to occupy, discusses the living
arrangement and care needs of older adults, and reviews the macro-level
forces shaping older adults’ social needs including demographic shifts, so-
cial policy, and cultural norms. In chapter 15, Robert Hudson explores
the needs and interests of older adults from the perspective of political
science. After providing an overview of American social policy develop-
ment, he demonstrates how the needs of older people, initially used by
policy elites to legitimate establishing social programs, have transformed
into interests, which are increasingly organized and politically influential.

The intent of chapters 3 through 15 is not to provide a detailed re-
view of the age-related research in each discipline. Instead, the chapter au-
thors were asked to consider the following questions:

1. How does your discipline approach gerontological inquiry? What
types of questions are asked? What topics are of interest? What the-
ories and methods are used?

2. What contribution does your discipline make to gerontological inquiry?
Which core questions about aging is your discipline attempting to
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answer? What is known and what are the cutting edge topics in this
area?

3. How is your disciplinary approach to studying aging similar to
and/or different from other disciplinary approaches? Are there simi-
larities in terms of topics of interest? How does the knowledge gen-
erated by other disciplines inform your understanding?

These chapters provide a self-reflective discussion that acknowledges the
contributions, limitations, and biases of each discipline’s approach to
aging research. In addition, the chapters offer insight into how re-
searchers in particular disciplines think about aging. Collectively, the
chapters highlight the unique contributions particular disciplines make to
gerontological inquiry and demonstrate that multiple perspectives are re-
quired to answer the core questions in our discipline.

Chapter 16 concludes this endeavor by articulating the major tenets
of a gerontological imagination. In doing so, our aim is to aid the devel-
opment of a paradigm for gerontology and the advancement of gerontol-
ogy as a discipline.

xx GERONTOLOGY
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C H A P T E R  1

The Fountain of
Gerontological Discovery

Janet M. Wilmoth
Kenneth F. Ferraro

Gerontology textbooks and edited volumes usually provide a survey of
age-related issues that is informed by various disciplinary perspectives.
The degree to which disciplinary boundaries are reinforced or integrated
in these publications depends on whether the text is based on a multidis-
ciplinary or interdisciplinary approach. Although these terms are often
used interchangeably, Ferraro and Chan (1997, p. 374) suggest there is an
important distinction between the two approaches:

A multidisciplinary field of study refers to an inquiry involving a
plurality of disciplines where disciplinary boundaries are main-
tained and the unique contributions of each are highlighted. We
refer to interdisciplinary as an inquiry involving a plurality of dis-
ciplines where disciplinary boundaries are often muted and the
joint contributions of the synergy are highlighted.

We maintain that most textbooks, edited volumes, and other teach-
ing resources reflect the primarily multidisciplinary approach that is cur-
rently pervasive in the field. In this book we provide an interdisciplinary
conceptual framework that serves as the foundation of its organization.
We then consider the implications of this conceptual framework for the
continued evolution of gerontology into a scientific discipline.



MULTIDISCIPLINARY APPROACH IN GERONTOLOGY?

Although gerontologists are increasingly involved in interdisciplinary en-
deavors, the organization of the academic aging enterprise tends to be
multidisciplinary (Ferraro & Chan, 1997; Bass & Ferraro, 2000). The
charter of the Gerontological Society of America (2003) “set the tone and
composition of the Society as a multidisciplinary enterprise to not only
promote the study of aging, but also to encourage exchanges among re-
searchers and practitioners from various disciplines related to gerontol-
ogy.” The society’s membership categories and peer-review journals
demonstrate this multidisciplinary organization.

Gerontology education also reflects the multidisciplinary organiza-
tion of the field. Despite their rapid proliferation, gerontology programs
are most often housed in particular schools or departments (as opposed
to being university-wide) and typically offer specializations, concentra-
tions, minors, or certificates instead of a major in gerontology (Ferraro &
Chan, 1997). Although the goal of these programs is to integrate infor-
mation from various disciplines, the level of explicit integration provided
to students through the curriculum and course content varies across in-
stitutions (Bass & Ferraro, 2000).

Furthermore, most gerontology textbooks, edited volumes, and
other teaching resources reinforce a multidisciplinary approach. Some
books provide an in-depth review of the age-related knowledge in a par-
ticular discipline (such as Belsky, 1999; Cavanaugh & Blanchard-Fields,
2002; Digiovanna, 2000; Matcha, 1997; Schultz, 2000). Textbooks that
are more explicitly multidisciplinary devote entire chapters to reviewing
the knowledge from different disciplines (such as Atchley, 2000; Ca-
vanaugh & Whitbourne, 1999; Cox, 2001; Ferraro, 1997; Hooyman &
Kiyak, 2002; Kart & Kinney, 2001; Morgan & Kunkel, 2001;
Quadagno, 2002; Quadagno & Street, 1996). However, none of these
texts is guided by a conceptual framework that facilitates an appreciation
for how gerontological questions relate to age-related topics of inquiry or
how different disciplines provide insight into those questions.

THE FOUNTAIN OF INTERDISCIPLINARY 
DISCOVERY IN GERONTOLOGY

An interdisciplinary approach to gerontology should consider the main
areas of gerontological inquiry and then focus on the core questions within
each of these areas. Figure 1.1 is based on the analogy of a fountain and
serves as a heuristic diagram to highlight the process of gerontological
discovery. Think of a fountain that is really a system of fountains. The

4 GERONTOLOGY



water circulates through all parts, but each part of the fountain directs
the water in one direction. At the perimeter of the fountain are many
small fountains or jets that propel water at a central fountain. At the base
of the central fountain is a trough that catches some of the water from
each jet and subsequently directs the water upward. The height of the
water projected upward from the central fountain depends on the flow of
water from the surrounding jets. The flow from this central fountain cas-
cades down and ultimately returns to the small fountains, which recycle
the water and continue the cycle by propelling more water at the central
fountain.

The main (central) fountain is the core of gerontological discovery.
It represents the basic findings of research on aging and the tenets of the
gerontological imagination. It defines the field and thereby raises ques-
tions about the field of inquiry such as: What is gerontology? Why should
gerontology be studied?

Each small fountain or jet represents a disciplinary approach to the
study of aging. Although the disciplines are distinct, some are closer to
one another than to other disciplines. The boundaries are blurred, but one
may think of three main areas of discovery. The three areas with exem-
plary questions for gerontological discovery are:

The Fountain of Gerontological Discovery 5

Public
Policy

Gerontological
Discovery

Physical
Aspects
of Aging

Social
Aspects
of Aging

FIGURE 1.1 The fountain of gerontological discovery.



• Physical aspects of aging. Why do we age? How does aging affect the
body and the mind? Can the effects of aging be mitigated?

• Social aspects of aging. How does social context influence aging and
life course development? How do history, culture, and biography in-
tersect to create the life course?

• Public policy. What are the needs and interests of an older popula-
tion? How are they created and addressed?

Although some may consider age-related public policy issues to be a
subset of the social aspects of aging, this framework places public policy
in a separate area to emphasize that it is shaped by information about the
physical and social aspects of aging. Together, these three areas of geron-
tological inquiry define gerontological discovery and provide insight into
a wide array of questions about the aging process and older people. Con-
versely, each discipline is subsequently influenced by the gerontological
discovery generated by the flow of knowledge in the other areas. This
continuous cycle creates the interdisciplinary flow of knowledge within
the field of gerontology.

THE CONTRIBUTIONS OF SPECIFIC DISCIPLINES 
TO GERONTOLOGICAL DISCOVERY

Figure 1.2 extends the proposed conceptual framework by highlighting
the core questions of gerontological discovery and offers some insight
into the contributions of each discipline. The first row summarizes the
core questions (shown in the rectangles) associated with each area of
gerontological inquiry.

The second row of Figure 1.2 provides examples of specific topics
that define aging scholarship (shown in the rounded rectangles). The top-
ics are arranged on a continuum from micro-level to macro-level topics.
By reading down the figure from top to bottom, you will notice that the
specific topics correspond to the core questions listed in the first row.
Questions about physical aspects of aging tend to deal with micro-level
topics, questions about social aspects of aging span micro- and macro-
level topics, and questions about age-related public policy tend to address
macro-level topics. For example, the micro-level topics of cellular change,
systemic change, disease, nutrition, and exercise address questions re-
lated to the physical aspects of aging. Disability, functional limitations,
and mental health are at the nexus of questions about physical aging and
how aging influences social functioning. Issues related to identity, per-
sonal meaning, roles, life events, transitions, and financial status address
questions about the social aspects of aging. Topics related to social net-

6 GERONTOLOGY



The Fountain of Gerontological Discovery 7

works typically address questions about social aspects of aging, although
they can be used to address questions about age-related public policy.
Conversely, more macro-level topics related to institutions and society
often address age-related public policy questions but can be used to ad-
dress questions about the social aspects of aging as well.

The third row of Figure 1.2 lists the disciplines that are, or could
potentially be, engaged in gerontological discovery. Specific disciplines

GERONTOLOGICAL DISCOVERY
What is gerontology?  Why should gerontology be studied?

PHYSICAL ASPECTS OF AGING
Why do we age?

How does aging affect the body and the mind?
Can the effects of aging be mitigated?

SOCIAL ASPECTS OF AGING
How does social context influence aging and life course development?

How do history, culture, and biography intersect to create the life course?

PUBLIC POLICY
What are the needs and interests of an older

population? How are they created and addressed?

Cellular Change
Systemic Change

Disease
Nutrition
Exercise

Disability
Functional Limitations

Mental Health

Identity
Personal Meaning

Roles
Life Events
Transitions

Financial Status

Personal Relationships

Social Exchanges

Social Integration

Caregiving

Family

Political

Economic

Educational

Religious

Health Care

Population
Size

Composition
Distribution

Programs

Services

MICRO                                                                                                                MACRO

    Individual                           Social Networks             Institutions          Society

CORE
QUESTIONS

LEVEL OF
ANALYSIS

SPECIFIC
TOPIC

FIGURE 1.2 Interdisciplinary conceptual framework of gerontological
inquiry: Core questions, specific topics, and disciplines engaged in those topics.

(continued)



(shown in the ovals) are organized into five broad categories that reflect
their location within academia. The placement of the disciplines across
the row indicates the degree to which they are engaged in micro- or
macro-level topics. Disciplines on the left side of the row tend to be en-
gaged in micro-level topics, disciplines in the middle of the row address
micro- and macro-level topics, and disciplines on the right side of the row
tend to address macro-level topics. Of course, this graphical depiction is
a simplification of the diversity that exists within a single discipline. Any
one discipline can have a variety of subspecialties that study a range of
micro- and macro-level topics. The intent of Figure 1.2, however, is to
characterize the general type of contribution the discipline makes toward
understanding the core questions of gerontology.

Reading down (or up) the entire length of Figure 1.2, from top to
bottom (or from bottom to top), provides some insight into how differ-
ent areas of academic inquiry make contributions to the aging enterprise.

8 GERONTOLOGY

FIGURE 1.2 Interdisciplinary conceptual framework of gerontological
inquiry: Core questions, specific topics, and disciplines engaged in those topics.
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For example, biomedical disciplines seek answers to questions regarding
the physical aspects of aging. Specific disciplines, such as biology, chem-
istry, entomology, and botany, address micro-level topics regarding cel-
lular and systemic change. Medical science, pharmacy, food science, and
kinesiology are more concerned with topics such as disease, nutrition, ex-
ercise, and disability. Nursing, audiology, and speech science are also in-
terested in topics such as disease and disability but often examine how
those issues relate to social interactions.

The social and behavioral science disciplines address a range of
micro- and macro-level topics that inform our understanding of the phys-
ical and social aspects of aging, as well as age-related public policy. Epi-
demiology and health promotion address biomedical concerns more than
the other social and behavioral science disciplines by examining micro-
and macro-level issues related to disease and prevention. Psychology and
human development tend to be more micro in their orientation, address-
ing issues such as cognition or personality over the life course. At the
other end of the continuum is demography, which is more macro in ori-
entation given its concern about the implications of changing population
age structure. The disciplines in the middle address a variety of micro-
and macro-level topics depending on the specific subspecialty within the
discipline. For example, a political scientist might be interested in the
individual-level determinants of voting behavior or cross-national differ-
ences in the formation of income security programs.

The humanities also span micro- and macro-level topics but primar-
ily address issues related to the social aspects of aging. History is an ex-
ception, given that it can be concerned with the historical development of
age-related policy. Professional programs, such as law and public admin-
istration, tend to focus on macro-level issues related to the social aspects
of aging and age-related public policy. Finally, engineering speaks to a va-
riety of topics at the micro- and macro-levels. Biomedical engineers typi-
cally address micro-level topics regarding physical aging. Mechanical
engineers often design products and civil engineers design environments
that are more suited to the needs and functional capacity of older adults.

DEVELOPING AN INTERDISCIPLINARY
UNDERSTANDING OF GERONTOLOGICAL TOPICS: 

AN EXAMPLE

This conceptual framework can be a powerful tool for developing an in-
terdisciplinary understanding of specific gerontological topics. Consider,
for example, how it could be used to highlight the disciplines that exam-
ine informal caregiving. Given that this topic falls under the area of social



aspects of aging, the flow of knowledge about informal caregiving tends
to come from disciplines in the social and behavioral sciences and the hu-
manities. Psychologists are often interested in the mental health outcomes
of providing care. Sociologists view caregiving as a social role that is con-
strained by competing demands and shaped by institutional arrange-
ments. Economists are typically concerned with the costs of providing
informal care and how care provision is related to other forms of inter-
generational transfers. Demographers document the characteristics of
care providers and care recipients. Anthropologists focus on understand-
ing cross-cultural differences in caregiving. Scholars in the humanities
explore the experience of providing care in written work, film, perfor-
mances, and historical documents. In addition, select researchers in bio-
medical sciences, professional programs, and engineering address informal
caregiving issues from their disciplinary perspectives. However, the flow of
knowledge about informal caregiving from these disciplines is not as pro-
fuse. The knowledge generated about informal caregiving by the disci-
plines concerned with the social aspects of aging spills over into areas that
are primarily focused on the physical aspects of aging and age-related pub-
lic policy. This flow of ideas among academic disciplines provides rich
insight into informal caregiving. It also contributes to our general under-
standing of aging and the development of gerontology as a field.

As the example demonstrates, this conceptual framework recognizes
the knowledge generated by a specific discipline but shifts the focus to-
ward developing an interdisciplinary understanding of aging issues that
transcends disciplinary boundaries. It reminds us that no single discipline
is equipped to fully address a particular age-related topic, but that vari-
ous disciplines speak to specific issues and together provide a more com-
plete understanding of aging.

IMPLICATIONS FOR DEVELOPING A DISCIPLINE

Instead of maintaining and reinforcing disciplinary boundaries, the pro-
posed framework focuses on the core questions of gerontology and the
topics of inquiry that address those questions. It recognizes the unique
contributions of specific disciplines, but it also acknowledges that no sin-
gle discipline can answer the core questions that gerontologists address.
This conceptual framework cultivates the gerontological imagination by
explicitly integrating knowledge from different disciplines (Ferraro, 1997).

Actively encouraging the development of this type of integrated in-
tellectual view on aging is essential for the continued development of
gerontology as a scientific field. Achenbaum (1995) noted that
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Gerontology will continue to open new frontiers of knowledge as
long as highly trained scholars are willing to cross the boundaries
of their own scientific training and appreciate the rewards of broad-
ening their fields of vision. (p. 268)

But as an emerging field, gerontology should not only entice promising
scientists who have been trained in traditional disciplines to pursue age-
related research agendas. We need to cultivate an interdisciplinary geron-
tological imagination among the “third generation of gerontologists”
(Bass & Ferraro, 2000). By developing an appreciation of the rewards of
this broader view earlier in their careers, future scholars of aging will be
poised to make unique scientific contributions to, and advocate for insti-
tutional arrangements within academe that will lead to the development
of gerontology as a new discipline.
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C H A P T E R  2

The Evolution of
Gerontology as a Scientific

Field of Inquiry

Kenneth F. Ferraro

Aging, like life itself, doesn’t belong to one academic
discipline. As an object of study, it is interdisciplinary by 
its very nature. . . . This is good for the students because 

truth is too big and gets caught in the cracks 
between disciplinary paradigms.

Charles F. Longino, Jr.

Gerontology as a field of study is a relatively recent phenomenon. Re-
flections on what it means to grow older as well as the search for youth-
fulness have been documented from the earliest historical records. The
scientific study of aging, however, was not observed until about a century
ago. Many disciplines such as biology, psychology, and sociology have
long been interested in aging, but gerontology as a field draws from these
and other disciplines to systematically study the aging process (Katz,
1996). In this chapter, I seek to describe how gerontology began and
identify some of the key elements of its evolution during the 20th century.

At the heart of this inquiry is a question of how scholars view the
aging process. What are the fundamental images of aging that have shaped



scientific inquiry? Do gerontologists have a paradigm that helps define
the field and articulate streams of basic and applied research? Are there
concepts, principles, or approaches that scholars from varied disciplines
share in the study of aging?

In considering these questions, it is important to note that para-
digms—how scientists view their subject matter—are the product of a
community of scientists seeking the cumulative development of knowl-
edge on a subject. All too often, the human side of science is ignored, but
science is more than theories, methods, and hypothesis testing; science is
also shaped by social and political forces. Evans and Scott (1978, p. 711)
helped illuminate these influences and to “bring humans back in” to our
conceptions of scientific evolution. They remind us that

it is easy to forget that science is also a congery of people, often act-
ing out of personal pique or institutional jealousies having nothing
to do with the “understanding of the nature of things.” The politics
of science is often as important a part of its history as the concepts
produced.

My purpose is not to detail these social and political developments in
gerontology over the past century. Achenbaum (1995) has already pro-
vided a splendid account of the history of this young science (see also
Schaie & Achenbaum, 1993). Instead, the purpose is to briefly describe
the evolution of the field in order to better understand the roots of an
emerging paradigm on aging and why certain concepts and perspectives
are given priority in this field of study.

METCHNIKOFF’S OPTIMISTIC GERONTOLOGY

It could be argued that the process of growing older has long been viewed
in one of two basic ways. On the one hand, as evidenced in literature and
some religions, aging has been considered an unpleasant phenomenon. A
cursory review of famous quotations reveals the pessimistic view of aging
(e.g., Giga Quotes, 2006). Marie Ebner-Eschenbach claimed that “age ei-
ther transfigures or petrifies,” and Swift stated that “every man desires to
live long; but no man would be old.” Advanced years have been seen by
many as an empty success: the person survived but is left in a diminished
state. According to Shakespeare, “when age is in, the wit is out.” And in
many minds, aging and dying are inseparable: “Old age is an incurable
disease,” wrote Seneca. For Buddha, old age, sickness, and death were
closely related and exemplified suffering in life. Given these pejorative
views of aging, it is not surprising that millions, including Ponce de Leon,
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have been looking for a fountain of youth. As Rowe and Kahn (1998) ob-
served, the goal of aging for many people is to imitate youth.

On the other hand, history is replete with positive or noble images of
growing older. Robert Browning, in the poem, “Rabbi Ben Ezra,” ex-
horted, “Grow old along with me! The best is yet to be, the last of life, for
which the first was made.” Joubert asserted that “old age takes from the
man of intellect no qualities save those that are useless to wisdom.” Plato
described a form of compensation with aging: “The spiritual eyesight im-
proves as the physical eyesight declines.” These voices acknowledge the
many challenges of aging, but conclude that growing older is still a good
thing.

Although both the negative and positive images of aging have been
lodged in literature, philosophy, and religion for centuries, both of these
views of aging have also been expressed to some degree in science, in-
cluding medical science. Consider the perspective expressed in The
Household Physician, published during the early 20th century (Buffum et
al., 1929, p. 550):

Growth, maturity, and decline are the three periods which divide
and measure human life.

During growth, the deposit of new matter takes place more
rapidly than the decay or waste which is also going on.

During healthy maturity, waste and increase are exactly equal,
the one taking place just as rapidly as the other.

The decline of old age reverses the order of growth, and waste
outstrips addition. The newly deposited matter comes, but not so
rapidly as it is cast away.

This text also characterized periods of the aging process ranging from
“declining age” (50 to 60 years old) to the stage of “decrepitude or sec-
ond infancy” (80 years old to the end of life).

Most contemporary gerontologists scoff at such descriptions of the
aging process and characterizations of life stages. Those views are now
not only regarded as inaccurate but with disdain, because the image of
aging during the first half of the 20th century was often anchored in a
decremental model. Recall, however, that only about 4 percent of the U.S.
population was 65 years of age or older at the beginning of the 20th cen-
tury. Indeed, if one examines human history around the globe, the de-
mography of aging is qualitatively different now than it was in times
past, and this demographic destiny has helped to fuel the engine of geron-
tology: the scientific study of aging.

Later life was widely viewed by scientists and physicians of the time
as a period of major and inexorable decline in physical and mental func-
tion. A Russian-born zoologist and professor at the Pasteur Institute
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recognized the substance of the decline but led the early charge to ques-
tion the inexorability of it. Elie Metchnikoff (1903) described old age as
a period of time when “the body becomes an easy prey to pernicious in-
fluences and diseases” (p. 229), but he staunchly questioned the in-
evitability of old age as a period of decline. In many ways, he may be
considered the father of gerontology, for he argued that “scientific study
of old age and of the means of modifying its pathological character will
make life longer and happier. Although modern knowledge is still imper-
fect, there is no reason to be pessimistic on the subject of old age” (p.
261). Metchnikoff was a realist but not a pessimist. The tenor of his book
The Nature of Man was not that science needs to cure aging by stopping
its progression, but that science can help the process of aging by both ex-
tending life and improving the quality of it.

It is not surprising that gerontology was born in Europe at the hands
of Metchnikoff. Medicine was much more advanced in Europe than in
the United States at the turn of the 20th century. European scientists such
as Cheyne, Charcot, Morgagni, and Carlisle rapidly advanced the field of
pathology, often by studying case histories of older patients. Metch-
nikoff’s career was launched in Russia, but matured with scientists in
Messina, Italy, and later in Paris (Achenbaum, 1995). He drew from these
experiences to advance his own theory of how phagocytes (leukocytes)
defend the body from acute infection. This work garnered praise from
Virchow and Pasteur and set the stage for his later research.

Metchnikoff (1903) valued the later years of life and argued that a
science of aging could pay huge dividends to humanity: “I think it ex-
tremely probable that the scientific study of old age and of death, two
branches of science that may be called gerontology and thanatology, will
bring about great modifications in the course of the last period of life”
(pp. 297–298). Thus, Metchnikoff embraced the scientific progress in
pathology and immunology but pushed for more direct interest in aging.

A later book, The Prolongation of Life (1910), developed Metch-
nikoff’s theory of natural death, treating it as analogous to sleep. His the-
sis was not that biological declines rob the individual of life but that there
is a death instinct: “It would be natural if, just as in sleep there is an in-
stinctive desire for rest, so also the natural death of man were preceded by
an instinctive wish for it” (p. 125). Metchnikoff saw aging and death as in-
tertwined and that science should work to both understand the processes
and intervene when appropriate. His theory of natural death was soon dis-
missed, and even his Nature of Man was harshly criticized (Small, 1904).
Still, Metchnikoff left a legacy sufficient to launch gerontology. He felt
there ought to be a science of aging—it deserved systematic study—and he
was optimistic that it could serve humanity by extending and enhancing
the second half of life.
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TAKING ROOT IN AMERICA

I. L. Nascher (1909), a physician, sparked American interest in the sys-
tematic study of aging by naming a new medical specialty, geriatrics. He
saw “senility,” or old age, as a distinct phase of the life course that mer-
ited careful examination. Five years later, he published Geriatrics: The
Diseases of Old Age and Their Treatment, Including Physiological Old
Age, Home and Institutional Care, and Medico-Legal Relations (1914).
He founded the New York Geriatrics Society in 1915. Although Geri-
atrics covered all of the topics described in its long title, over 80 percent
of its pages were devoted to “pathological old age.” Nascher saw old age
as rife with disease, but he attempted to distinguish aging from disease
processes. He also argued that social context was important to under-
standing aging, an insight that helped to launch geriatrics and gerontol-
ogy in a multidisciplinary posture. In a sense, Nascher was echoing the
axiom of Rudolph Virchow, the nineteenth-century German pathologist,
that “medicine is a social science.” Nascher’s interest, however, was de-
veloping the field of geriatrics with sensitivity to what social science and
social epidemiology could contribute.

In the next decade, G. Stanley Hall, a psychologist, played a pivotal
role in establishing the field of gerontology in the United States. Hall was
best known for his work Adolescence, published in 1904, but his interest
in later life swelled over the years, culminating in the publication of Senes-
cence: The Last Half of Life during 1922. The book also expressed Hall’s
personal reflections on aging—he was 78 years of age when Senescence
was published (Achenbaum, 1995). Since then, scores of scientists, espe-
cially in psychology, have launched their careers by studying child devel-
opment and moved on to studying later life during their middle or later
years. (Recall that Metchnikoff’s research interest in aging grew during
middle age.) Hall (1922, p. vii) described his odyssey in the introduction:

My own life work, such as it is, as a genetic psychologist was de-
voted for years to the study of infancy and childhood, then to the
phenomena of youth, later to adulthood and the stage of sex matu-
rity. To complete a long-cherished program I have now finally
tried, aided by the first-hand knowledge that advancing years have
brought, to understand better the two last and closing stages of
human life.

The two last and closing stages of human life according to Hall were
senescence, “which begins in the early forties, or before in woman,” and
“senectitude, the post-climacteric or old age proper” (p. vii). Hall developed
his views on aging from the writings of some of Europe’s best scholars
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interested in aging, most notably Charcot; his own personal observations;
and “questionnaire returns” from “mostly eminent and some very distin-
guished old people, both acquaintances and strangers” (p. 321). Hall
weaves both the pessimistic and optimistic views of aging into the book. On
the one hand, he frequently laments life for “the old.” “Disguise it as we
will, old age is now only too commonly a hateful and even ghastly thing”
(p. 195). He asserts that the period between 45 and 65 “has very new and
great temptations” (pp. 24–25) because people are forced to confront their
own finitude and the “great fatigue” (p. 366). On the other hand, Hall ex-
perimented with health promotion during his years of retirement and con-
cluded that “old age may become the most satisfying and deeply enjoyable
stage of life” (p. 379). He also suggests that aging may lead to a more op-
timistic orientation (p. 382):

How different we find old age from what we had expected or ob-
served it to be; how little there is in common between what we feel
toward it and the way we find it regarded by our juniors; and how
hard it is to conform to their expectations of us! . . . Instead of de-
scending toward a deep, dark valley we stand, in fact, before a de-
lectable mountain, from the summit of which, if we can only reach
it, we can view the world in a clearer light and in truer perspective
than the race has yet attained. It is all only a question of strength
and endurance.

Thus, Hall inventoried a litany of physical and mental illnesses and
peculiarities, but asserted that later life can be quite fulfilling, even liber-
ating in some respects. Thomas Cole (1993) argued that this tension re-
flects the emerging dualism of gerontology that captured morbidity and
frailty on the one hand, and wisdom and serenity on the other. Indeed, it
could be argued that an essential component of the gerontological imag-
ination is an awareness of the many challenges posed by growing older
coupled with an appreciation for varied ways in which people face and
adapt to the challenges.

THE INSTITUTIONAL SUBSTRATE

Achenbaum (1995) argued that much of gerontology’s early growth was
the result of a set of individuals exploring and raising interest in the sys-
tematic study of aging. Beginning in the 1930s, however, an institutional
matrix developed to greatly accelerate the growth of gerontology. To
begin, many foundations committed to research on social and behavioral
aspects of human development were launched between 1905 and 1930
(e.g., Milbank Memorial, Carnegie, Rockefeller, and Kellogg). The year
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1930 saw the establishment of both the National Institute of Health (later
renamed the National Institutes of Health) and the Josiah Macy, Jr.,
Foundation. The early focus of most of these organizations was real-life
problems, and much of the interest centered on child development (from
infancy to youth). The Macy Foundation took a broader perspective, in-
cluding the study of aging and the diseases of later life. In 1931, the foun-
dation contacted Edmund Vincent Cowdry, an anatomist at Washington
University, for scientific guidance on its philanthropic initiatives (Achen-
baum, 1995). After several years of investigating arteriosclerosis and
editing a handbook bearing that name, Cowdry suggested that the Macy
leadership support the fledgling field of gerontology. The foundation
agreed and did so in several ways.

While Cowdry was primarily interested in the biology of aging, es-
pecially the aging of tissue fluids, John Dewey, a board member of the
Macy Foundation, argued for a more multidisciplinary approach to
gerontology. Of course, a multidisciplinary approach was evident in the
thinking of Nascher and Hall, but Dewey urged Cowdry to make sure it
manifested itself at the foundation. Cowdry sought assistance in this en-
deavor, and Lawrence K. Frank, an economist, joined the foundation in
1936.

Cowdry (1939) edited the first systematic anthology for gerontology,
Problems of Ageing: Biological and Medical Aspects, with the support of
the Josiah Macy, Jr., Foundation. Lawrence Frank wrote the Foreword
and Dewey the Introduction to the first edition. A good indication of
Dewey’s argument to link biological and cultural analyses is found in his
introduction to Problems of Ageing (Cowdry, 1939, p. xxvi):

Biological processes are at the roots of the problems and of the
methods of solving them, but the biological processes take place in
economic, political and cultural contexts. They are inextricably
interwoven with these contexts so that one reacts upon the other in
all sorts of intricate ways. We need to know the ways in which so-
cial contexts react back into biological processes as well as to know
the ways in which the biological processes condition social life.
This is the problem to which attention is invited.

Cowdry selected a distinguished set of contributors to review the ex-
tant body of knowledge. There were a couple of chapters on personality
and psychological aspects, but the bulk of the book focused on anatomi-
cal systems. Thus, it possessed enough breadth to call it multidiscipli-
nary—ranging from biology to demography—but the coverage of the
social and behavioral sciences was modest. It became the major hand-
book for gerontology through several editions and demonstrated the in-
terest in the biological and medical sciences. Most of its content was
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framed in a problem orientation, as manifest in its title. The problem ori-
entation was not surprising given Cowdry’s interest in the biology of
aging and his previous book, Arteriosclerosis (1933). The problem orien-
tation in the volume intensified in later editions as new chapters on arte-
riosclerosis and cancer were added (Lansing, 1952). Social and economic
issues were covered more extensively in later editions, but again the em-
phasis was on the problems of aging.

While the problem orientation became strong after Cowdry’s book,
it is clear that some scholars of the time questioned the problem orienta-
tion (see, e.g., Lawton, 1943). Lawton’s anthology included chapters by
E. T. Hall (“Creative Urge in Older People”) and his own “Aging Men-
tal Abilities and Their Preservation.” Lawrence Frank’s (1946, p. 8) ob-
servation a few years later in the inaugural issue of the Journal of
Gerontology was another indication that the study of aging should not
focus on the problems of aging: “There is a widespread feeling of de-
featism about old age as if the last years of life, the period of later matu-
rity, were inevitably a barren, tragic time of decline and frustration.”

It is clear that Cowdry eventually moved beyond the problem orien-
tation as witnessed by the title of his book Aging Better, published in
1972. More generally, the field of gerontology made the transition from
an orientation based on the premise that aging is a social problem to an
orientation that aging is a topic for scientific investigation (Maddox &
Wiley, 1976).

PARADIGM PIONEERS AND INSTITUTIONAL LEADERS

One year after the first edition of Problems of Ageing was published, the
U.S. Public Health Service (PHS), with assistance from the Macy Foun-
dation, hired a specialist for aging research. Edward Stieglitz held the po-
sition for only a year before Nathan Shock joined the PHS. Shock’s
studies in organic chemistry at Purdue University and in biochemistry
and psychology at the University of Chicago prepared him well for dis-
cussing aging with scientists from a variety of fields. Shock soon became
the director of the Gerontology Research Center, a position he held for
over 30 years. He may be best known as the principal investigator of the
Baltimore Longitudinal Study (BLSA), begun in 1958. He was a key actor
in developing the intellectual and institutional fabric from which geron-
tology was woven.

Besides being an advocate for the systematic study of aging and di-
recting the Gerontology Research Center at the National Institute on
Aging (NIA), Shock’s scientific contributions were paradigm defining. He
was a prolific author, with over 350 publications. His research findings be-
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came some of the fundamental building blocks of the emerging paradigm
for gerontology. Shock provided compelling evidence that all biological
functions do not diminish with age (Shock et al., 1984), countering the
problem orientation to the study of aging. Psychologists with the BLSA, es-
pecially Costa, McCrae, and Arenberg (1983), showed that there is con-
siderable personality stability over the life course. Shock’s distinguished
career helped separate aging from disease processes and define what is
now known as “normal aging.” A few months before his death in 1989,
Shock composed six axioms for aging research (Baker & Achenbaum,
1992, p. 262; see also Achenbaum, 1995).

1. Give me a testable hypothesis. It is worth a thousand theories.
2. Formulate questions to address basic mechanisms of aging and design

scientifically rigorous protocols to examine those questions.
3. Focus research on the processes of aging over the entire life span.

Studies on older individuals may tell one much about diseases in later
life but are not likely to yield information about the basic mecha-
nisms of aging.

4. Aging and disease are not synonymous. There are processes of aging
and etiologies of disease. The relationships between the two are im-
portant but not inevitable.

5. Aging is a dynamic equilibrium. The rates of aging differ for various
systems in any given organism, however, it is the whole organism
that ages and dies.

6. Well-documented observations and good scientific data are timeless.
Also, don’t overlook studies in other scientific fields. Much of our
knowledge in gerontology today is a by-product of nonaging research.

Some of these axioms reflect his view of science more generally, but
all are instructive for understanding how he influenced the field and was
influenced by it. Shock was undeniably a positivist who saw the impor-
tance of the cumulative development of science (Shock, 1951a). He wel-
comed cross-disciplinary research, especially if it was linked to the
biological or medical sciences, but he also saw the need for social geron-
tology to grow. “Although research in the biological field, particularly on
the cellular and biochemical aspects of aging, is in need of expansion, en-
couragement of research on the psychological and sociological aspects of
aging is in even greater need of augmentation” (Shock, 1951b, p. 125). In
both his intellectual and institution-building endeavors, his interest and
passion was a life span perspective on normal aging, viewed as a dynamic
equilibrium.

Perhaps the most paradigm-defining discovery in gerontology, espe-
cially biological gerontology, was derived from the work of Leonard
Hayflick. After a two-year fellowship in infection and immunity at the
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University of Texas Medical Branch at Galveston, Hayflick joined the
Wistar Institute of Anatomy and Biology in 1958 (Achenbaum, 1995).
The prevailing understanding of the time was that senescence occurred at
the tissue and organ levels and that there was no intrinsic process to cause
cell death. Hayflick and Morehead (1961) questioned this understanding
through experiments on normal diploid human cells. They observed that
regardless of the age of the donor, such cells could proliferate in culture
only for a finite number of times; they have a limited capacity to divide
and function. They described this work in a manuscript and submitted it
to the prestigious Journal of Experimental Medicine. The manuscript was
rejected, and one “reviewer commented, ‘The inference that the death of
cells . . . is due to “senescence at the cellular level” seems notably rash’”
(Hayflick, 1994, p. 123). Apparently Hayflick and Morehead were prick-
ing a sacred scientific cow.

Undeterred, they submitted the manuscript to Experimental Cell Re-
search, which published it in 1961. It took years for the scientific com-
munity to accept the conclusion that cells are not immortal. The axiom
had always been that it was aging per se that was related to cell structure
and reproduction. Hayflick and Morehead (1961) showed that aging was
not the cause of cell death, but that the number of passages such cells un-
derwent was the key. In other words, there is a limit on the number of cell
doublings in vitro, implying that there is a “clock” within cells governing
longevity. The article is now considered a classic, for it showed that cell
reproduction is governed by a process independent of changes occurring
with time (Hayflick, 1965, 1994). Indeed, there are over 3,000 citations
to the 1961 article (Hayflick & Morehead, 1961) and over 2,600 to the
1965 paper (Hayflick, 1965).

While Shock and Hayflick were key to developments in the biology
of aging after World War II, interest in the social and behavioral science
of aging grew during this time as well. The Committee on Human Devel-
opment at the University of Chicago, launched during the 1930s, played
a pivotal role in its ascendancy. Ruth Shonle Cavan, a sociologist, worked
with Ernest Burgess, Robert Havighurst, and Herbert Goldhamer (all of
the University of Chicago) to produce Personal Adjustment in Old Age
(1949). Just as the Macy Foundation helped spur Cowdry’s Problems of
Ageing, the Social Science Research Council’s Committee on Social Ad-
justment helped birth Personal Adjustment in Old Age.

Cavan and colleagues developed inventories to measure activities and
attitudes of older people by studying over 3,000 subjects 60 years or older.
The inventories garnered some use over the years, but one of the major con-
tributions of the research was to define personal adjustment as a global but
multifaceted phenomenon. Personal adjustment involves social activity, sat-
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isfaction with relationships, happiness, wish fulfillment, and “the absence
of non-adjustive behavior” (Cavan et al., 1949, p. 103). (Nonadjustive be-
havior included psychopathology, irrational fears, and psychosomatic ill-
ness.) This was the first of several University of Chicago studies that
sparked systematic interest in the social side of gerontology. It helped
launch research on how social relationships change in later life, as well as
the consequences of such changes for well-being. In the process, it helped
build a social gerontology laboratory at the University of Chicago. A virtual
who’s who of social gerontologists worked at the university in the next
decade, including Bernice Neugarten and Ethel Shanas, two of the first stu-
dents to earn a doctorate from the Committee on Human Development.

In addition to community studies in the Chicago area, a collabora-
tive undertaking in Kansas City proved to be quite consequential. The
Kansas City Study of Adult Life was a team effort involving Burgess,
Havighurst, Neugarten, and Shanas, as well as Everett Hughes, W. Lloyd
Warner, and William E. Henry. While Havighurst and Neugarten em-
phasized the importance of activity to well-being, William Henry and
Elaine Cumming focused on the process of disengagement. What emerged
was the great debate in social gerontology, initially begun between Uni-
versity of Chicago investigators.

Cumming and Henry’s (1961) controversial, almost inflammatory,
theory of disengagement in Growing Old set the stage for the debate.
They argued that disengagement was a normal and inevitable part of
growing older. Social withdrawal was a natural response to the expecta-
tion of death and decreased ego energy. Havighurst, Neugarten, and
Tobin (1968) countered that while it may be normal for some, it was
clearly not inevitable. Disengagement was seen as an ageist theory be-
cause social withdrawal was viewed as satisfying and universal. Many
chapters, articles, and books were oriented to discrediting disengagement
theory during the 1960s and 1970s (e.g., Hochschild, 1975; Maddox,
1964). To call it a revolution in the structure of scientific thought on
aging seems to inflate the scope of the tension, but social gerontology’s
fundamental image of study underwent serious change.

The year 1961 was an intellectual turning point for gerontology.
During that year, Hayflick and Morehead published their classic work on
cell reproduction and death, and Cumming and Henry published their
book on disengagement. Both were greeted with concern, and some
staunch skepticism, but each shaped the fledgling field of gerontology.
Hayflick and Morehead’s work was eventually accepted, while Cumming
and Henry’s was refuted. The concept of normal aging became the reign-
ing view in the ensuing decade, creating a distinction between disease and
simply growing older.
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NORMALIZING AGING IN A 
MULTIDISCIPLINARY FRAME

Two universities played major roles in shaping the emerging paradigm in
a normal aging perspective and assuring that gerontology would span
more than one or two disciplines. Ewald Busse led the charge at Duke
University. Busse, a physician, studied central nervous system functioning
in normal elderly patients at the University of Colorado until he moved to
Duke in 1953 (Achenbaum, 1995). He established a University Council
on Aging at Duke in 1955 and launched the Duke Longitudinal Studies
of Normal Aging in the same year. Duke was also designated by NIH in
1957 as one of five regional centers for the study of aging.

Busse continued his investigation of the brain waves of elderly sub-
jects in the Duke Longitudinal Studies and invited scientists from other
fields to collaborate (Busse & Maddox, 1985). George Maddox and Erd-
man Palmore investigated social aspects of aging, while Ilene Siegler, Gail
Marsh, and Robert Nebes investigated cognitive aspects of aging. Good
science and the multidisciplinary approach meant that the studies at-
tracted a distinguished array of graduate students and postdoctoral fel-
lows to help anchor gerontology in the normal aging paradigm. What
resulted was a reorientation to the study of aging as a normal process that
entailed so much more than inexorable losses of function (Maddox,
1987). It became axiomatic that human aging poses problems and chal-
lenges, but that it also offers certain advantages to the individual and so-
ciety (Palmore, 1979). Also with this shift came an emphasis on studying
the process of aging, not just the characteristics of older people.

Besides the Duke influence, the University of Southern California
played an important role in shaping the field of gerontology. James Bir-
ren worked under Nathan Shock at the Gerontology Research Center
from 1947 to 1950 and later served as the chief of the division on aging
at the National Institute of Mental Health. He moved to the University of
Southern California in 1965 to build a center on aging. What began with
a contract from the Rossmoor Corporation eventually turned into the
Ethel Percy Andrus Gerontology Center with a major gift from the Amer-
ican Association of Retired Persons (Achenbaum, 1995). Birren main-
tained his research on the aging of the nervous system, but masterfully
built the Andrus Center with solid links to the primary disciplines. As a
result, USC’s Andrus Gerontology Center was able to attract outstanding
scholars at varying ranks and fashion a truly multidisciplinary program.
Unlike Duke, USC created a distinctive model for gerontology education.
The Leonard Davis School of Gerontology was one of the first universi-
ties to offer degrees in gerontology, rather than minors or options, and it
emerged as the leading professional school for gerontology. The fact that

24 GERONTOLOGY



students had to gain some mastery of biological, psychological, and soci-
ological aspects of aging was significant in establishing those disciplines
as pillars of the new field of gerontology.

Sociological analyses of aging were shaped in important ways by
Matilda White Riley and colleagues, especially Anne Foner, at Rutgers
University. A three-volume work, Aging and Society, published between
1968 and 1972, provided an inventory of research findings related to age
and society (Riley, & Foner, 1968), identified links between aging and
the professions (Riley, Riley, & Johnson, 1969), and sketched out the age
stratification perspective (Riley, Johnson, & Foner, 1972). Riley argued
forcefully for viewing aging as growing older—not growing old— and ar-
ticulated that age is a property of social structures (Dannefer, Uhlenberg,
Foner, & Abeles, 2005; Riley, 1987). In doing so, Riley et al. (1972) also
linked aging to history: “Age also serves as an important link, on the one
hand, between the individual and his biological life cycle and, on the
other hand, between society and its history” (p. 4).

Matilda White Riley not only made important intellectual contribu-
tions to the study of aging, but also became NIA’s first associate director
for behavioral and social research (BSR) in 1979. For more than a decade,
she directed the development of BSR, attracting many scholars to the sci-
entific study of aging, especially the links between aging and society (Be-
havioral and Social Sciences Research Coordinating Committee, 2006).

INTELLECTUAL CAPITAL IN GERONTOLOGY?

By many standards, gerontology is a young field. Metchnikoff coined the
name gerontology for this field of inquiry in 1903. Gerontology attracted
attention from scholars around the globe and resulted in some important
publications in the next four decades, especially Nascher’s Geriatrics
(1914), Hall’s Senescence (1922), and Cowdry’s Problems of Aging
(1939). Gerontology also developed an institutional structure of support
from private foundations and the federal government. Gerontology as a
field, however, experienced its most rapid growth after World War II.
The Gerontological Society of America (GSA) was created in 1946, and
major initiatives to scientifically study aging were launched at the Geron-
tology Research Center of NIH and the Committee on Human Develop-
ment at the University of Chicago. Further definition of the emerging
paradigm during the 1950s and 1960s was evident by the work of Shock,
Hayflick, Busse, Maddox, Birren, Riley, and Neugarten, to name a few.

The youth of the field and its vitality can be seen in a survey of its in-
tellectual capital. GSA has grown to more than 5,000 members, and
gerontology has established itself on college and university campuses
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around the world. The Association for Gerontology in Higher Education
indicates that there are now over 1,000 educational programs identified
with studies of aging, housed in over 500 institutions of higher education
(Stepp, 2000). There are over 150 graduate gerontology education pro-
grams in the United States alone.

While GSA and other organizations have advanced gerontology dur-
ing the past fifty years, the study of aging has also been merged into the
institutional fabric of many disciplines as a recognized specialty. Sections
of major professional societies are devoted to the study of aging (e.g., Di-
vision 20 of the American Psychological Association).

The creation of the NIA in 1975 was a watershed for the develop-
ment of both gerontology and geriatrics. Given the obvious links between
health and aging, NIA has supported a wide range of research projects
and laboratories related to aging. Some of these initiatives have aging as a
central focus, while others are more directly linked to specific diseases
(e.g., Alzheimer’s). Regardless, gerontology and geriatrics have prospered
under NIH support, especially from the NIA.

Intellectual capital ultimately rests on a community of scholars:
Achenbaum and Albert (1995) identified some of the leaders in the field
of gerontology in a biographical inventory, providing brief profiles on
about 300 key researchers, teachers, and practitioners on aging. A review
of these profiles reveals the breadth of intellectual interests, ranging from
molecular biology to social work. Notably, most of the gerontologists
profiled, especially those who received their degree prior to 1980, re-
ceived their training in a single discipline, often integrating what they
could from related fields. Tomorrow’s leaders may well have more expe-
rience in integrating information across the disciplines studying aging.

Publications are a major product of intellectual communities, and
published reports on the science of aging have mushroomed since the
1970s. The Handbook of Aging series (originally published by Van Nos-
trand Reinhold) helped diagram the architecture of the field during the
1970s (Binstock & Shanas, 1976; Birren & Schaie, 1977; Finch &
Hayflick, 1977). While the number of published monographs and an-
thologies on aging continues to grow, so have journals. Using recent issues
of Magazines for Libraries, Table 2.1 displays over 60 journals related to
gerontology and geriatrics created since 1946. The Gerontological Society
of America (GSA) launched the Journal of Gerontology at the society’s in-
ception, which has evolved into four highly respected journals.

Scholarly interest in gerontology and geriatrics mushroomed during
the mid-1970s. Indeed, 11 journals were created in the 1970s, and 31
journals were launched in the 1980s. (These numbers would be much
higher if magazines and newsletters related to aging were also included.)
The pace of growth is remarkable, and the breadth of disciplinary interests
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TABLE 2.1 Inception of Gerontology/Geriatric Journals

Year Journal Title

1946 Journal(s) of Gerontology
Geriatrics

1951 Aging

1953 Journal of the American Geriatrics Society

1957 Gerontologia/Gerontology

1958 Gerontology and Geriatrics

1960 Gerontologist

1961 Experimental Gerontology

1962 Journal of Geriatric Psychiatry

1963 Industrial Gerontology

1964 Aged Care and Services Review/Clinical Gerontologist

1965 Mechanisms of Ageing and Development
Age and Ageing

1973 International Journal of Aging and Human Development

1974 Ageing International

1975 Experimental Aging Research
Journal of Gerontological Nursing

1976 Educational Gerontology
Generations

1977 Clinical Gerontologist

1978 Journal of Gerontological Social Work
Aging and Work

1979 Research on Aging
Journal of Clinical and Experimental Gerontology

1980 Journal of Nutrition for the Elderly
Geriatric Nursing
Aging
Activities, Adaptation and Aging
Gerontology and Geriatrics Education
Neurobiology of Aging
Physical and Occupational Therapy in Geriatrics

1981 Gerontology and Geriatrics Education
Journal of Applied Gerontology
Ageing and Society

1982 Archives of Gerontology and Geriatrics
Geriatric Consultant
Canadian Journal on Aging

1983 Journal of Housing for the Elderly

(continued)
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TABLE 2.1 Inception of Gerontology/Geriatric Journals (Continued)

Year Journal Title

1984 Journal of Religion and Aging
Journal of Religious Gerontology

1985 Clinics in Geriatric Medicine
Death Studies
Gerodontics
Topics in Geriatric Rehabilitation

1986 Journal of Geriatric Drug Therapy
Loss, Grief, and Care
Psychology and Aging

1987 Journal of Aging Studies

1988 Journal of Geriatric Psychiatry and Neurology
Journal of Elder Abuse and Neglect
Journal of Aging and Health
Journal of Aging and Social Policy
Journal of Aging Studies
Journal of Women and Aging
Behavior, Health, and Aging

1993 American Journal of Geriatric Psychiatry
Assisted Living Today
Contemporary Gerontology
Journal of Aging and Physical Activity

1995 Journal of Mental Health and Aging
Today’s Caregiver

1996 Journal of Aging and Ethnicity

2005 Journal of Religion, Spirituality, and Aging

Notes: Compiled from Magazines for Libraries (1992, 1995, 2004). Excluded are
magazines, newsletters, electronic-only periodicals, or publications not indexed in one or
more of the following: Abstracts in Social Gerontology, AGELINE, Index Medicus,
Physical Education Index, Psychological Abstracts, or Sociological Abstracts.

is also impressive. The field has attracted scholars from many disciplines,
and many of the more recent journals tend to be more specialized (e.g.,
Gerodontics and Journal of Religion and Aging). Some of the relatively
recent journals manifest considerable interdisciplinary activity (e.g., Jour-
nal of Aging and Health), but others are more clearly based in a single dis-
cipline (e.g., Psychology and Aging).

As one surveys publications on the science of aging, funding sources
for gerontological research, and gerontology programs in higher educa-
tion, some conclusions are worth articulating here. First, there is bull-
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market orientation to the field of gerontology. With the demographic des-
tiny facing modern nations, interest in this field is high. Gerontology has
attracted scores of promising young and midlevel scientists, but is also at-
tracting interest from more senior investigators. Although some of the
more senior investigators may be lured by the appeal of funding for their
research, many may also be experiencing the same phenomenon as Metch-
nikoff, Hall, and Dewey: a growing interest synchronized with their own
sense of senescence. Whatever the case, the study of aging is valued, and it
is attracting career investments from scientists of various fields.

Second, no one discipline owns gerontology. The field emerged from
the biological and medical sciences, and three sections were identified in
the GSA by-laws: medical research, biological research, and general
(Achenbaum, 1995). There has always been strong interest in clinical
medicine among the members, but the growth in the behavioral and 
social sciences has been dramatic, now accounting for about half of the
membership of GSA (L. K. Harootyan to the author, January 2006). Al-
though one should not put too much stock in membership numbers, it is
clear that gerontology spans a number of disciplines. At the outset of the
field, the disciplines coexisted in a multidisciplinary orientation, but there
are ample manifestations of moving to a more interdisciplinary, or new
discipline approach within the field.

Third, while a paradigm for gerontology is in the making, it has not
yet been widely recognized. Nathan Shock’s axioms for the study of aging
showed that a paradigm was within reach. In previous editions of this
book, I articulated what is meant by gerontological imagination (Fer-
raro, 1990, 1997). The elements of the emerging paradigm continue to 
be discussed and debated, most recently at the 2006 annual meeting 
of the GSA where the theme was “education and the gerontological
imagination.”

The tenets of what I refer to as the gerontological imagination reflect
many of the themes and questions raised by Metchnikoff, Nascher,
Shock, Busse, Riley, and others who pioneered the development of scien-
tific research on aging. They are also manifest throughout this book. In-
deed, the chapter authors were asked to emphasize how gerontologists
think as they address the basic questions of aging research such as: Why
do we age? How does aging affect the mind and the body? Can age-related
changes be mitigated? What are the needs and interests of an older pop-
ulation? Answering these questions often requires expertise from more
than one discipline, but how much expertise is enough to meaningfully
reach beyond one’s primary disciplinary training? The gerontological
imagination is designed to identify the core of a paradigm for aging re-
search and thereby set reasonable standards for interdisciplinary breadth
(Bass & Ferraro, 2000).



GERONTOLOGICAL IMAGINATION

The gerontological imagination is an awareness of the process of aging
that enables one to understand the scientific contributions of a variety of
researchers studying aging. This awareness allows scholars in any field to
comprehend the links among biological, behavioral, and social structural
factors that influence aging. As such, it is consistent with the biopsy-
chosocial model of human development and aging (Engel, 1996). Placing
the information from the various disciplines in a larger context illumi-
nates findings in a revealing way (Boyer, 1990). It also helps one to see
the “disciplinary intersection” for the study of aging.

What intellectual ground is shared by gerontologists of varied disci-
plinary backgrounds? Do biologists and sociologist agree on anything
besides the importance of studying aging? Do psychologists and econo-
mists share any intellectual capital as they study aging? I think there is
common intellectual ground shared by scholars from such diverse fields
of study, but it may not be readily apparent, especially for scholars new
to the study of aging. I will mention the tenets that capture the interests
of gerontologists briefly here and more systematically in the final chapter
of this book. I ask readers to ponder these tenets throughout the book;
then the final chapter can serve as a capstone for the emerging paradigm.

The gerontological imagination entails a multidisciplinary sensitivity
to aging that incorporates the common stock of knowledge from the core
disciplines engaged in research on aging. The basic elements of the geron-
tological imagination can be viewed as representative of a culture of sci-
entific thinking on aging. There are seven key tenets:

1. Causality. Aging is not a cause of all age-related phenomena. Geron-
tology leads to a healthy skepticism for what are attributed to be
“age” effects.

2. Multifaceted Change. Aging involves biological, psychological, and
social changes in individuals at varying rates. The aging process is
complex because it entails a host of biopsychosocial processes, in-
cluding the expression of genes, the influence of social structures,
and the functional capacity of the individual.

3. Genetic Influences on Aging. The imprint of genetics on aging is
substantial. Genetics influences not only longevity but biological and
behavioral processes across the life course.

4. Heterogeneity. Age is positively associated with heterogeneity in a
population. Gerontologists understand the diversity of the older
adult population, and this understanding is closely related to their
skepticism about age effects.

30 GERONTOLOGY



5. Cumulative Disadvantage. Advantage can accumulate over the life
course, thereby differentiating a cohort over time.

6. Ageism. There is a propensity toward ageism in modern societies
whereby beliefs about aging tend to be disproportionately negative;
ageism may also exist among older people or those who work with
or for older people.

7. Life Course Analysis. Aging is a life-long process, and using a life
course perspective helps advance the scientific study of aging.

These seven tenets of the gerontological imagination surface repeat-
edly throughout this book. Empirical evidence continues to illuminate
and refine the tenets, showing that aging is much more than the “great fa-
tigue.” Gerontology has accomplished much in the past century, and the
empirical evidence reveals that it can do much more. Contemporary
gerontology sees aging as normal—distinct from pathology—and opens
the door to optimizing the experience of growing older.
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C H A P T E R  3

Demographic Perspectives
on Aging

Janet M. Wilmoth
Charles F. Longino, Jr.

In order to understand the contribution demography of aging makes to
gerontological inquiry, it is necessary to first appreciate the subject matter
of demography. Demography is the scientific study of human popula-
tions. Similar to gerontology, it is a both a multidisciplinary and inter-
disciplinary endeavor that encompasses a variety of disciplines, including
sociology, economics, statistics, geography, and anthropology. Formal
demographers are primarily concerned with documenting the changing
size, age-sex structure, and geographic distribution of the population,
which are influenced by fertility, mortality, and migration rates. For ex-
ample, a formal demographer might examine how shifts in the causes of
mortality influence the age structure of a population. Social demographers
focus on the social causes and consequences of demographic trends. For
example, a social demographer might consider how the changing age
structure of a population alters intergenerational relationships.

Both formal and social demographers employ empirical methods of
inquiry that rely on data from vital statistic registries, censuses, and sur-
veys. Often demographers analyze secondary data, which have been col-
lected by another researcher or agency. But, they also collect primary
data using standard social science research methods. Traditionally demo-
graphic data collection and analysis has relied primarily on a quantita-
tive approach. However, qualitative methodologies are increasingly used,



particularly mixed-modes of inquiry that combine qualitative and quan-
titative methods.

Although issues related to the age structure of the population are an
inherent part of demographic inquiry, the demography of aging did not
begin to emerge as a distinct subfield until the second half of the 20th cen-
tury, when low fertility and mortality rates were creating dramatic shifts
in the age structure of developed countries. Demographers who began to
consider the causes of this shift demonstrated that, contrary to popular
notions, the aging of the population was influenced more by changes in
fertility rates than dropping mortality rates (Coale, 1964). By 1980, de-
mographers were studying various age-related topics in sufficient depth
for Jacob Siegel to devote his presidential address to the Population As-
sociation of America to the topic of demography of aging, which he indi-
cated “brings demographers to focus holistically on a population group,
the elderly, and a demographic process, aging” (Siegel, 1980, p. 345).

By 1980, researchers in the demography of aging were in the early
stages of defining old age and aging, documenting changes in the age
structure, identifying mortality trends, describing the health status of
older adults, explaining the geographic distribution and mobility of older
adults, understanding the life course and cohort flow, and exploring liv-
ing arrangements, family support, and retirement trends (Siegel, 1980).
Although these continue to be topics of interest, demographers have be-
come increasingly concerned with the implications of population aging in
developed and developing countries, particularly as it relates to social
transfer programs, social institutions such as the economy and the fam-
ily, and the overall quality of life for different age groups (e.g., children,
working-age adults, older adults) (Preston & Martin, 1994).

The remainder of this chapter briefly reviews what is known about
population aging worldwide and the demographic characteristics of the
older population in the United States. This is not intended to be a com-
prehensive review of the literature in the demography of aging but rather
illustrative of the contributions demography makes to gerontological
inquiry.

POPULATION AGING WORLDWIDE

Formal Demography Perspectives

The first contribution demography makes to gerontology is documenting
worldwide trends in population aging. Demographic transition theory
explains the shifting fertility and mortality rates that accompany eco-
nomic development (Teitelbaum, 1975). This transition has three distinct
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phases. The first is characterized by high, fluctuating mortality rates and
high, stable fertility rates. Under such demographic circumstances, the age
structure of the population is young, and life expectancy at birth is low.
In the second phase, mortality rates begin to drop, particularly among
children and childbearing-age women. Infectious disease rates drop, and
life expectancy at birth increases. Drops in fertility typically lag behind re-
ductions in mortality, causing population growth and a reduction in the
average age of the population. The final stage of the demographic transi-
tion is characterized by additional improvements in mortality, particularly
mortality related to man-made (e.g., cardiovascular disease and cancer)
and degenerative diseases that disproportionately affect older adults. Fer-
tility fluctuates but remains low, often below replacement levels (i.e., total
fertility rate below 2.1 children per woman). It is during this last stage that
the population ages. Specifically, the average age of the population in-
creases as the proportion of the population that is older increases. There
is emerging evidence that this stage has been followed by a reemergence
of infectious disease, particularly in developing countries (Cook & Dum-
mer, 2004).

Historical evidence suggests this demographic transition occurred
slowly in most developed countries as the industrial revolution spurred
economic development that raised the standard of living. Consequently
developed countries, particularly in Western Europe and North America,
experienced gradual population aging during the second half of the twen-
tieth century. The highest rates of growth in developed countries among
the older adult population (ages 65 and over), which were approxi-
mately 2.5% per year, occurred in the late 1960s and early 1970s (United
Nations, 1999). In contrast, developing countries are going through this
demographic transition at a quicker pace. Consequently, their popula-
tions are projected to age at a more rapid rate. The annual growth in the
older adult population in developing nations is expected to be over 4%
by 2020 (United Nations, 1999). Currently, relatively wealthy industrial-
ized nations with well-developed welfare states in Europe and North
America have populations with the greatest percentage of older adults.
However, those percentages are increasing rapidly in developing coun-
tries, particularly in Asia and South America (see Table 3.1).

The aggregate percentages shown in Table 3.1 mask the variation in
the percentage of the population ages 65 and over across specific coun-
tries. For example, Japan’s population is already quite old: 17% of the
population was age 65 or older in 2000, and 34.3% is projected to be el-
derly by 2050. In contrast, only 3% of Cambodia’s population was age
65 or older in 2000, and that percentage will increase to only 9.9% by
2050 (U.S. Census Bureau, 2004). There is also considerable variation in
the distribution of older adults within specific countries. Urbanization, a
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hallmark of economic development, has affected the distribution of young
and older adult populations in developed and developing countries. Ap-
proximately two-thirds of older adults live in urban areas in developed
countries compared to one-third in developing countries (United Nations,
1991). The percentage of the older adult population living in urban areas
is increasing worldwide, but the rate of increase is occurring fastest in Asia.

Table 3.1 also does not convey the magnitude of increase in the num-
ber of older adults many countries will experience. For example, the per-
centage of Brazil’s population age 65 and older will increase from 5.3%
to 21.9% between 2000 and 2050, which corresponds to an increase
from approximately 9 million older adults to over 50 million older adults
(U.S. Census Bureau, 2004). But Table 3.1 does demonstrate the dramatic
aging of the world population that will continue throughout the twenty-
first century.

Another contribution demographers make to gerontology is docu-
menting national changes in mortality, morbidity, and disability. Mortal-
ity rates are related to life expectancy. Life expectancy at birth is currently
76 years in developed countries and 65 in developing countries, although
there is substantial variation across regions and specific countries. Life ex-
pectancy at birth is quite low in African countries, such as Sierra Leone and
Zambia where it is 35 years, and consistently high in European countries,
like Norway, Sweden, and Italy where it is 80 years, and some Asian coun-
tries, most notably Japan where it is 82 years (Population Reference Bu-
reau, 2004). Improvements in life expectancy at birth have been slowing,
particularly in developed countries, as the gains due to improved standards
of living and health care have been realized and mortality rates due to in-
fectious disease have decreased. However, in many countries, improve-
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TABLE 3.1 Percentage of the Population Ages 65 and Older

2000 2025 2050

World total 6.9 10.7 16.6
Developed countries 14.3 21.0 26.2
Developing countries 5.1 8.7 15.1
Regions

Europe 14.7 21.2 28.7
North America 9.9 14.9 19.3
South America 5.8 10.8 19.7
Oceania 10.1 15.1 20.1
Asia 5.9 10.1 17.7
Africa 3.2 4.3 6.9

Source: U.S. Census Bureau (2004).



ments in life expectancy at age 65 continue as mortality rates among the
oldest old decline (U.S. Census Bureau, 2004). Life expectancy at age 65
tends to be highest in developed countries with more equitable wealth dis-
tributions, a higher percentage of gross domestic product that is allocated
to old age benefits and health care expenditures, and lower rates of tobacco
consumption (Munnell, Hatch, & Lee, 2004).

Increasing life expectancy, particularly at age 65, raises questions
about the quality of life during these additional years lived. Are older
adults living longer, healthier lives, or living longer in poor health? The
answer to this question depends on healthy life expectancy, which is a
function of mortality, morbidity, and disability. Healthy life expectancy
is the number of years lived, on average, without disease or functional
limitations. It increases when improvements in morbidity and disability
keep pace with, or exceed, improvements in mortality. In this scenario,
morbidity is compressed into a shorter period of the life span such that
older adults, on average, live longer and in better health.

Estimates of healthy life expectancy are typically based on calcula-
tions of active (or disability-free) life expectancy, which are derived from
cross-sectional (Sullivan, 1971) and longitudinal methods (Rogers, Rogers,
& Belanger, 1990; Laditka & Wolf, 1998). Although considerable strides
have been made in understanding changes in healthy life expectancy over
the past 10 years, it is difficult to make cross-national comparisons due
to differences in concepts, definitions, measures, and computational tech-
niques across studies. The Global Burden of Disease Study attempts to
overcome some of these limitations by using various data sources to esti-
mate regional differences in mortality and disability (Murray & Lopez,
1996). The data suggest that there is a positive relationship between mor-
tality and disability; regions such as subSaharan Africa, Latin America,
India, and Asia (excluding China and other established market econo-
mies) that have the highest mortality rates also have high disability rates.
Consequently, these regions tend to have the lowest levels of disability-
free life expectancy, even after adjusting for disability severity (Murray &
Lopez, 1997a). There is also emerging evidence based on a variety of
published studies that disability rates among older adults in industrialized
countries are declining (Waidmann & Manton, 2000).

Overall, the evidence supports the compression of morbidity hy-
pothesis. However, the future prospects for continued disability decline
are unclear, although a shift in the causes of disability is likely. Murray
and Lopez (1997b) project that disability due to infectious and parasitic
diseases will drop, while those due to noncommunicable diseases like can-
cer, heart disease, and neuropsychiatric disorders will increase. This shift
will be particularly noteworthy in developing countries that are experi-
encing rapid population aging.
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Social Demography Perspectives

The increase in the percentage and number of older adults worldwide
raises various questions about the consequences of population aging. So-
cial demographers have attempted to address a range of issues related to
population aging with international data (Martin & Kinsella, 1994). Two
commonly addressed topics related to international population aging are
the need for informal and formal care provision and the economic impli-
cations of an aging population.

Informal and Formal Care Provision

Worldwide the family is a primary source of support for older adults, pro-
viding material, instrumental, and emotional assistance. One area of ex-
tensive demographic research related to family support is older adult living
arrangements. This research indicates that multigenerational households
are more common, and living alone is less common, among older adults in
Asia, Central and South America, and Eastern Europe than in Western Eu-
rope or North America (De Vos, 1990; Knodel & Ofstedal, 2002; Wolf,
1990, 1995). Although the percentage of older adults living alone tends to
increase over time as a country experiences economic development, the
variation in older adult living arrangements across countries is not simply
due to the stage of a country’s development. It can be attributed to cultural
and religious beliefs that shape intergenerational relationships, norms per-
taining to the appropriate living arrangement of older adults, the avail-
ability of housing, and the level of state-supported social services (Logan,
Bian, & Bian, 1998; Markides & Mindel, 1987; Sokolovsky, 1990).

Demographers have also systematically considered the influence of
modernization on the availability of family members as care providers.
Several social changes that accompany modernization can undermine tra-
ditional family care arrangements. For example, later marriage and de-
layed childbearing substantially alter family structure by decreasing the
number of family members in each subsequent generation. In addition,
the number of generations within families increases due to mortality im-
provements (Bengston, Rosehthal, & Burton, 1995). The net result is
fewer younger family members to care for an increasing number of older
family members. Numerous studies across various cultures consistently
indicate women are the “kin keepers” within families, doing the everyday
work required to maintain family relationships and providing direct per-
sonal care to family members (Hagestad, 1986). However, the number of
available female care providers is reduced by women’s increased labor
force participation, which diverts women’s time and energy away from
traditional caregiving roles. Urbanization further reduces the availability
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of family caregivers by enticing younger family members to move from
rural to urban areas in search of employment opportunities. This internal
migration tends to leave older family members behind in rural areas to age
in place, with occasional monetary provisions, but no personal care sup-
port, from children.

These fundamental shifts in the availability of family care providers,
particularly female care providers, increase the need for more formal care
options in the community (e.g., community-based services for older
adults) and institutionalized settings (e.g., assisted living and nursing
homes). Cultural norms regarding the role of family members in provid-
ing care begin to change, and increasing pressure is placed on the public
sector to develop alternative care arrangements. The exact form of these
public care arrangements varies across countries, depending primarily on
the organization and financing of long-term care services (Ribbe et al.,
1997). Regardless of the type of public care programs available to older
adults, the expansion of public programs that subsidize or directly pro-
vide formal care raises concerns about the economic implications of in-
creasing public expenditures for elder care.

The concerns about the increasing cost of elder care are due in part
to the cost of health care. Although there is no clear relationship between
age and the general use of health care, there is a stronger relationship be-
tween age and hospitalization (Martin & Kinsella, 1994). Thus, the growth
of the older adult population is likely to increase demand for hospital-
based care as the absolute number of people who need to be served in-
creases. In addition, the demand for treatment of noncommunicable
diseases and chronic conditions is likely to increase (Murray & Lopez,
1997b). This type of care is typically more technologically intensive and
occurs over a longer period of time, which also will contribute to in-
creased health care costs. Given that the health care systems in many de-
veloping countries have been organized to address infectious disease and
conditions that affect children and childbearing-age women, considerable
resources will have to be devoted to developing health care services that
meet the needs of older adults (Ofstedal et al., 2002). Thus, it is expected
that the costs of providing care to older adults will increase as the popu-
lation ages, family structure continues to shift, the public sector becomes
more involved in care provision, and health care services for older adults
are expanded.

Economic Implications of Population Aging

Many social scientists assert that population aging will lower economic
growth for a variety of reasons, including increasing public debt, a shrink-
ing labor force, labor shortages, rising wages, erosion of the workforce
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skill base, a drop in the pace of living standard improvements, and lower
rates of saving and investment (England, 2002; Hateley & Tan, 2003).
However, the projected negative impact of population aging on economic
growth is not inevitable. This economic slowdown could be offset by high
labor force participation rates, productivity gains (particularly gains due
to the new economy related to information technology), increased foreign
investment on the part of developed nations, stabilization of national
debt, and reform of public pension systems (England, 2002).

Many demographers challenge the notion that population aging
leads to slower economic growth. Mullan (2000) argues that the precise
mechanisms through which population aging effects economic growth
are rarely explicated, calling into question the validity of the causal con-
nection between population aging and slowing economic growth. This
notion of a weak causal connection is supported by research that shows
no historical evidence that population aging has slowed economic growth
in advanced industrialized nations (Easterlin, 1991; Mullan, 2000). De-
spite dire predictions, which are often used to justify dismantling the wel-
fare state, a National Research Council panel chaired by economist F.
Thomas Juster concluded there is “ample reason to believe that nations
will be able to cope with current and projected demographic changes
provided policy makers have access to information about the emerging
economic and social forces that will shape future society well-being”
(National Research Council, 2001, p.17). Thus, while some researchers
warn of the potential negative economic impact of population aging, de-
mographers tend to emphasize the malleability of outcomes.

DEMOGRAPHIC CHARACTERISTICS OF THE OLDER
ADULT POPULATION IN THE UNITED STATES

Formal Demography Perspectives

Another contribution of demography to gerontological inquiry is that it
documents in detail the trends in population aging that have occurred in
the United States. These demographic facts are often used by gerontolo-
gists to justify researching a particular age-related topic. For example, in-
creases in the number and percentage of the population age 65 and older
are commonly cited in gerontological research. As shown in Figure 3.1,
the population age 65 or older in the United States increased from roughly
3 million in 1900 to nearly 35 million in 2000, and it is projected to al-
most triple to approximately 90 million by 2060. More important, the
percentage of the population age 65 or older increased from 4.1% in
1900 to 12.4% in 2000 and will be over 20% by 2060 (Himes, 2001).
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Furthermore, the fastest-growing segment of the older adult population
is among the oldest old, who are age 85 and over. The percentage of older
Americans who are age 85 and older increased from only 5% in 1900 to
12% in 2000, and is expected to increase to 23% by 2050 (Himes, 2001).

The older adult population in the United States is not equally dis-
tributed across geographic areas. Some areas of the United States, in-
cluding parts of the Midwest and Northeast, have high concentrations of
older adults due to the out-migration of young adults and the aging in
place of older adults. Other areas of the United States, notably states in
the southeastern and western regions such as Florida, California, Ari-
zona, Texas, and North Carolina, are popular destination states for older
migrants (Longino & Bradley, 2003). These demographic processes place
different demands on programs and services offered to older adults in par-
ticular local areas.

There have been substantial decreases in mortality and concurrent in-
creases in life expectancy in the United States. Life expectancy at birth is
now 74.3 years for men and 79.7 for women (National Vital Statistics,
2004). Similar to the concerns expressed about worldwide improvements
in life expectancy, these trends have raised questions about the quality of
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these added years among older Americans. Are Americans living longer
lives in better health, or living more years in worse health? In answering
these questions, demographers have focused on documenting morbidity
and disability among older adults with a variety of nationally representa-
tive data sets, including the Longitudinal Study on Aging, the National
Health and Nutrition Examination Surveys, the Established Populations
for Epidemiological Studies of the Elderly, and the Health and Retirement
Study/Assets and Health Dynamics Among the Oldest-Old.

The leading causes of death in the United States continue to be due
to degenerative diseases associated with aging, include heart disease, 
cancer, and stroke (Centers for Disease Control, 2003). Although Alzhei-
mer’s disease is not a leading cause of death, it currently affects up to 4
million Americans, and its prevalence increases systematically with age
(Sloane et al., 2002). Chronic conditions are generally not immediately
life threatening, but they do increase the risk of functional limitations
and mortality over time. Approximately 105 million Americans have a
chronic condition, the most common of which are arthritis, hypertension,
hearing impairments, heart disease, diabetes, and cataracts (Robert Wood
Johnson Foundation, 1996). Almost 45% of older adults are limited in ac-
tivities because of a chronic condition (National Academy on an Aging
Society, 1999)

Recent evidence suggests there have been improvements in some
types of functioning (i.e., instrumental activities of daily living and func-
tional limitations) among older Americans (Freedman, Martin, &
Schoeni, 2002). But it is unclear whether these observed trends will con-
tinue for future cohorts. Given the uncertainty about disability trends, we
do not have a clear understanding of recent or future changes in active life
expectancy among older Americans. There is agreement that the percent-
age of active life decreases with age, is higher for men than women, and
varies between and within race/ethnic groups (Crimmins, Hayward, &
Satio, 1996; Hayward & Heron, 1999; Manton & Stallard, 1991). How-
ever, estimates of active life expectancy in the American population vary
across studies, and there is some speculation that older adults may be sur-
viving longer than expected without serious disability (Manton & Land,
2000). Overall, demographic research on the health of older adults sug-
gests Americans are living longer in better health.

Social Demography Perspectives

A core concept in gerontology is heterogeneity among the older adult pop-
ulation, which is substantiated by demographic research on gender, racial,
ethnic, and socioeconomic variation among older Americans. Demo-
graphic research also makes a contribution to gerontology by systemati-
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cally considering the consequences of population aging in the United
States, particularly as it relates to labor force participation and retirement,
family ties, and intergenerational transfers.

Demographic Variation Among Older Adults

In terms of gender, the ratio of men to women in later life is quite unbal-
anced and decreases dramatically with age. Due to gender differences in
mortality rates, there are 70 males for every 100 females over the age of 65.
Among those age 85 and older, there are only 41 males for every 100
females (U.S. Census Bureau, 2000a). Consequently, many of the issues
that gerontologists are interested in studying are disproportionately
experienced by women whose life course experiences shape their later 
life outcomes, including health conditions, economic status, and social
relationships.

Demographic research has demonstrated that these outcomes also vary
by race and ethnicity. The older U.S. population is increasingly racially
and ethnically diverse: 83% is currently non-Hispanic White, but only
64% will be by 2050. Although the representation of all minority groups
is increasing among the older adult population, rates of growth are fastest
among older Hispanic and Asian populations. For example, in 2000,
5.6% of adults aged 65 and older were Hispanic; that percentage will in-
crease to 16.4% by 2050. Over the same period, the percentage of older
adults who are Asian will increase from 2.4% to 6.5% (Federal Intera-
gency Forum on Aging-Related Statistics, 2000). This growth is due pri-
marily to immigration trends, including the shift in immigrant streams to
Latin American and Asian countries, changing preferences for entry into
the United States based on family status, and increases in the number of
immigrants age 60 or older.

Demographers have noted that some of the differences in later-life
outcomes across race and ethnic groups can be attributed to differences
in socioeconomic status. One indicator of socioeconomic status is educa-
tional attainment. Although the percentage of older adults with a bache-
lor’s degree or high school diploma increased from 20% in 1950 to over
60% by 1998, nonHispanic White older adults are more likely to have
completed high school (72%) than African American (42%) or Hispanic
(29%) older adults (Federal Interagency Forum on Aging-Related Statis-
tics, 2000). Given the close connection between education attainment and
income, it is not surprising that non-Hispanic White older adults are less
likely to be in poverty, and have more wealth in later life, than other race
and ethnic groups. For example, although poverty rates among older
adults have decreased in the past 40 years, over 20% of the Black and
Hispanic older adult population is in poverty compared to only 8% of
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nonHispanic White and Asian older adults (U.S. Census Bureau, 2002).
The median total wealth among nonHispanic White older adult is ap-
proximately $350,000, while for Black and Hispanic older adults, it is
approximately $230,000 and $199,000, respectively (Choudhury, 2003).
At all income and educational levels, nonHispanic White older adults are
more likely than minority older adults to own a variety of assets, in-
cluding high-risk investments that can yield higher returns (Choudhury,
2003). Perhaps more important, there is evidence that economic dispari-
ties across racial and ethnic groups are increasing (Utendorf, 2002). This
demographic variation among the older adult population sets the stage for
diversity in the aging experience, which is documented by a variety of
gerontologists.

Labor Force Participation and Retirement

Over the past 50 years, labor force participation among middle-aged and
older men has dropped, while for middle-aged and older women, labor
force participation has increased (Federal Interagency Forum on Aging-
Related Statistics, 2001). For both men and women, the age at retirement
has declined. Among men, the average age at retirement decreased from
over 67 years in 1950–1955 to 62 years in 1995—2000. Among women,
that average decreased from almost 68 years to approximately 62 years
over the same time period (Gendell, 2001). Interestingly, there is evidence
that the average age at retirement is younger than the average age of first
receipt of Social Security benefits, particularly for African Americans
(Gendell & Siegel, 1996; Hayward, Hardy, & Grady, 1989). These trends
have encouraged social demographers to consider the factors that influ-
ence retirement decisions, particularly the incentives for early retirement
that are built into Social Security and defined benefit employer pension
plans (Quinn & Burkhauser, 1994).

This trend toward early retirement, in combination with increasing
life expectancy, has substantially increased the average number of years
retirees collect benefits: for men, the average life expectancy at the me-
dian age of retirement in the early 1950s was 12 years but had increased
to 18 years by the late 1990s, and among women, the average life ex-
pectancy at the median age of retirement increased from nearly 14 years
to 22 years during the same time period (Gendell, 2001). However, there
is disagreement over whether these trends will continue. Some econo-
mists indicate that the trend toward early retirement, which has been flat
since 1985, is starting to reverse due to changes in private and public sec-
tor policies (Clark & Quinn, 2002). Others suggest early retirement will
continue to be an attractive and affordable option for many older adults
(Costa, 1998). Demographers speculate that even if age at retirement
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were to remain stable or increase somewhat, the average length of re-
tirement is likely to increase due to projected improvements in life ex-
pectancy (U.S. Census, 2000b). This will place additional pressure on the
Social Security system by increasing the number of years payments are
made to recipients at the same time that the ratio of recipients to work-
ers paying into the system is declining. Therefore social demographers,
whether they are formally trained as economists or in other social science
disciplines, contribute to our understanding of past and future retirement
trends among older Americans. In doing so, they provide insight into po-
tential policy options for addressing the fiscal challenges faced by Social
Security.

Family Ties

Given that family members are a primary source of support to older
adults, social demographers are also concerned with documenting family
ties and considering how demographic changes are restructuring Ameri-
can families in ways that could alter the support provided to older adults.
Most demographic research in this area, which is typically conducted by
researchers with training in sociology, indicates the majority of older
Americans are embedded in a web of family relationships despite the in-
creasing propensity to live independently.

Over the twentieth century, the percentage of older Americans living
with family declined dramatically. This trend toward independent living
is often attributed to preferences for living alone that have been realized
through the improved economic and health status of the older population,
as well as changes in norms and values concerning nonfamily living
arrangements (Kramarow, 1995; Michael, Fuchs, & Scott, 1980). Another
contributing factor is improvement in life expectancy, which has increased
the percentage of older adults who are married (and therefore living with
a spouse). Approximately 73% of older men live with a spouse, and 17%
live alone. Among older women, approximately 41% live with a spouse,
and 41% live alone (Federal Interagency Forum on Aging-Related Statis-
tics, 2000). The likelihood of living alone tends to be lower among older
adults who are minority group members or immigrants, are in poorer
health, have fewer financial resources, and have more children (Angel,
1991; Himes, Hogan, & Eggebeen, 1996; Soldo, Wolf, & Agree, 1990;
Wilmoth, 2001).

Although living arrangements in later life tend to be relatively stable
(Mutchler, 1992), the degree of stability depends on the age of the older
adult and the living arrangement being considered (Wilmoth, 1998). 
Living arrangement transitions are particularly likely when exchanges
with family and friends become unbalanced (Wilmoth, 2000). Therefore,
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demographic research indicates that informal networks play an impor-
tant role in older adults’ living arrangements, and living arrangements
themselves represent an important exchange of resources between fam-
ily members.

Although older adults are not likely to live with family, they tend to
be in frequent contact with and live in close proximity to at least some
family members. For example, retirement-aged adults (ages 55–74) report
seeing their children four times a month and are in contact by phone or
letters with their children about four and a half times a month (Szinovacz
& Davey, 2001) Approximately 40% of adults aged 70 or older who have
a child live with or within 10 minutes of at least one adult child, 33%
live between 10 to 59 minutes, and only 27% live more than 60 minutes
from a child. Proximity to children tends to be stable over time, and when
changes in proximity occur, older parents and adult children tend to be-
come geographically closer (Silverstein, 1995). Convergence in geographic
proximity is more likely among older adults who experience declining
health, increasing functional limitations, lower income, and death of
a spouse (Silverstein, 1995; Rogerson, Burr, & Lin, 1997). Changes in
proximity occur when an adult child or an older adult moves. Although
we are not aware of any specific estimates for the prevalence of an adult
child moving to be geographically closer to aging parents, there is evi-
dence older adults are often motivated to move to be closer to family, par-
ticularly in later life when health declines (Litwak & Longino, 1987;
DeJong, Wilmoth, Angel, & Cornwell, 1997). In fact, location of children
is an influential factor in older adult migration, particularly among older
adults who are White, unmarried, and over the age of 75 (Liaw, Frey, &
Lin, 2002).

Current cohorts of older adults had relatively high marriage and fer-
tility rates and therefore have relatively large family networks from which
to draw support (Himes, 1992). However, the trend toward lower fertil-
ity in combination with longer life expectancy is substantially restructur-
ing American families. Similar to other countries, average family size in
the United States is decreasing, and multigenerational families are more
prevalent (Bengston et al., 1995). Consequently, middle-aged Americans
are more likely to have surviving parents and grandparents in addition to
their own children and grandchildren, which increases the burden of care,
particularly for middle-aged women.

The complexity of family structure has been compounded in the
United States by rising divorce rates, falling remarriage rates, and in-
creases in the proportion of population who have never married. This re-
treat from marriage has created a range of blended, alternative, and
step-family arrangements. The long-term implications of the restructuring
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of the American family for family relationships and caregiving in later life
have yet to be determined. But some research suggests that divorce un-
dermines affection and exchanges between parents and children, particu-
larly between fathers and children (Amato & Booth, 1996). Thus, future
cohorts of older adults may not be able to rely as much on spouses and
children for support.

Intergenerational Transfers

Social demographers often point out that older adults are not always on
the receiving end of social exchanges. In fact, most older adults are not
routinely involved in exchanges with their children (Eggebeen 1992).
Generally, the flow of resources across generations consists of long-term
downward transfers of support (e.g., emotional, instrumental, financial,
educational) and inheritance. There is debate as to whether transfers from
older to younger generations are motivated by altruism or are used to
compensate younger family members for their support of older family
members. In either case, this transfer of private resources substantially
contributes to the economic well-being of younger generations (Holtz-
Eakin & Smeeding, 1994).

The transfer of resources across generations does not only take place
within families. Intergenerational transfers also occur through the private
market and the public sector (Lee, 1994). Increasingly, social demogra-
phers have been interested in understanding the impact of population
aging on transfers within the public sector. From this perspective, which
is heavily influenced by economics, labor income exceeds consumption
from midlife until retirement. This enables the working-age population to
support public programs for children (e.g., public education), older adults
(e.g., Social Security, Medicare), and disadvantaged populations (e.g.,
Medicaid) via federal, state, and local taxes. These public programs rep-
resent a macro-level redistribution of resources across generations and
socioeconomic groups. Given the dependence of this system on the pro-
ductivity of working-age population, public sector transfer programs are
particularly vulnerable to shifts in the population age structure. An aging
population potentially slows economic growth, which can further sup-
press government revenues used to finance public programs. However,
many demographers are skeptical of alarmist predictions about the nega-
tive effects of population aging in developed countries (Friedland & Sum-
mer, 1999; Easterlin, 1991; Schultz, 1999). The extent of the impact of
population aging will depend in part on future changes in public policy
and trends in fertility, mortality, morbidity, and migration (Bongaarts,
2004; Lee & Skinner, 1999; Lee, 2000).
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CONTRIBUTIONS OF DEMOGRAPHY 
TO GERONTOLOGY

As this review of the literature demonstrates, the demography of aging is
unique in that it provides a justification for studying older adults and the
aging process by documenting the growth, and changes in the character-
istics, of the older adult population. Beyond providing basic descriptive
statistics about the older adult population, demographic research exam-
ines the social causes and consequences of population aging. In doing so,
it offers insight into gerontological questions such as: what causes a pop-
ulation to grow older, are older adults living longer and healthier lives,
how have changes in family structure affected care provision and family
ties, and what are the economic implications of population aging? An-
swers to such questions not only help us understand the dynamics of an
aging population but also provide information that can inform public pol-
icy decision making and assist in planning future services for the older
adult population. Therefore, the demography of aging serves the other
disciplines involved in gerontological inquiry by providing a detailed un-
derstanding of the demographic characteristics of the older adult popula-
tion, the social causes of changes in the age structure, and the various
consequences of population aging.
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Cellular and Organismal
Aspects of Senescence 

and Longevity

David J. Waters

This chapter presents a contemporary perspective on the biology of aging,
focusing on fundamental questions that reflect some of the most critical
gaps in our understanding of organismal senescence and human longev-
ity. In this chapter, organismal senescence is used to describe the deterio-
rative changes that result in decreased viability and ultimately an increase
in an organism’s risk for mortality. In contrast, the term aging refers to
any time-dependent changes that occur during the life course of an or-
ganism. Thus, aging encompasses changes that are good (e.g., increased
wisdom), bad (e.g., arteriosclerosis), or indifferent (e.g., baldness) in
terms of their effect on viability and survival (Finch, 1990). It is an un-
fortunate reality that scientists and the public often use these terms inter-
changeably, resorting to using the term aging synonymously with
deterioration.

Not all organisms undergo senescence at the same tempo (Finch,
1990). Humans exhibit gradual senescence (deterioration over decades),
whereas other species, such as bamboo, have very rapid senescence (de-
terioration over days). There is an eclectic group of organisms that exhibit
negligible senescence; age-related deteriorative changes are virtually im-
perceptible in these species. Not surprisingly, organisms with negligible
senescence, including rockfish and bristlecone pine, are currently the sub-
ject of great scientific interest (Finch, 1998; Finch & Austad, 2001).



Understanding the mechanisms of organismal senescence and how
morbidity can be compressed, culminating in extension of a healthy life
span, is the goal embraced by most biogerontologists (Olshansky, Hay-
flick, & Carnes, 2002; Fries, 2003). These aims must be clearly articu-
lated to the public (Binstock, 2004). It is also critical that the public
understands what are not the goals of biogerontology research. For ex-
ample, reversal of aging and achieving immortality are not considered
tenable objectives. Including these metrics in the scientific dialogue serves
only to compromise the public’s understanding of the purpose and value
of biogerontology research. Basic and applied scientists are working dili-
gently to understand the processes of cellular and organismal senescence
and to identify the determinants of human longevity. Some of the diverse
and complementary scientific approaches being used are discussed in the
sections that follow.

LESSONS FROM EVOLUTIONARY BIOLOGY

It has been argued that longevity, not aging or senescence per se, is under
genetic control (Martin, Austad, & Johnson, 1996). These so-called
longevity genes extend longevity by increasing physiological reserve or in-
creasing disease resistance rather than having a direct effect on the in-
trinsic rate of aging. Evolutionary biologists would concur that genes that
regulate late-life deterioration would not be under the influence of natural
selection. Instead, natural selection favors genes that influence the likeli-
hood of reproductive success, because organisms rely on the successful
completion of development and reproduction to perpetuate the species.
During the postreproductive period, however, the force of natural selec-
tion quickly diminishes, rendering organisms ill equipped to protect
themselves against the age-related accumulation of molecular damage.
Seldom is this an important consequence to animals living in the wild be-
cause, in general, they experience relatively brief postreproductive life
spans owing to their vulnerability to predators, accidents, or infectious
diseases. In contrast, humans and other highly protected, domesticated
animals encounter the manifestations of organismal senescence, including
cancer and other age-related degenerative diseases.

When it comes to age-related deterioration and disability, two tenets
of evolutionary theory would suggest that humans and other domesti-
cated species are indeed hard-wired for postreproductive calamity. First,
the disposal soma hypothesis (Kirkwood, 1977, 1990) states that after re-
production, the soma (body) can be thrown away. Second, genes that
confer an advantage early in life may also exert detrimental effects in the
postreproductive period—the theory of antagonistic pleiotropy (Williams,
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1957). The incidence of several age-related diseases is likely to be under
the control of such antagonistically pleiotropic genes. For example, genes
that stimulate abundant blood vessel formation within the placenta (fa-
voring successful reproduction early in life) might be considered detri-
mental later in life if they promote a rich supply of blood vessels to
rapidly growing tumors. Moreover, it is expected that the frequency of al-
leles that exert these late-life detrimental effects would be maintained or
even increased in the population owing to their early-life benefit.

In his famous treatise, An Unsolved Problem of Biology, Nobel lau-
reate Sir Peter Medawar noted that in order to understand the conse-
quences of senescence and age-related diseases, one would have to study
the aging process of “protected” species (Medawar, 1952). In a classic
thought experiment in which Medawar considered the aging of test tubes,
he pointed out that in order to observe the consequences of aging, test
tubes would have to be “domesticated”—that is, kept sheltered from
damage in a little box so they would not suffer an early “death” by rolling
off the laboratory bench.

Thus, organismal senescence and accompanying age-related diseases
are an inevitable by-product of domestication (see Figure 4.1). An organ-
ism is not built with any regard for optimizing aging. Instead, an organism
is designed to successfully and advantageously complete its maturation
and reproduction. As a consequence, one expects to see an accumulation
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FIGURE 4.1 Domestication’s curse: Organismal senescence and the incidence
of age-related diseases.



of molecular disorder (Hayflick, 1998) in species attaining a prolonged
postreproductive life span. This progressive increase in molecular disorder
leads to organismal senescence: physiological deterioration, an increased
risk for age-related diseases, and an increased mortality rate.

CELLULAR SENESCENCE: AGING IN THE CELL
CULTURE LABORATORY

More than 40 years ago, Hayflick and Moorhead (1961) advanced the
notion that normal somatic cells have a finite replicative life span in cell
culture. Prior to this, it was believed that normal cells in culture, if cared
for properly, could divide indefinitely. Subsequent studies have provided
solid support for the concept of replicative senescence, whereby normal
diploid cells have a limited number of population doublings (now known
as the Hayflick limit).

The process of in vitro replicative senescence has been studied ex-
tensively in normal fibroblasts and other cell types in cell culture (Camp-
isi, 1996; Cristofalo & Pignolo, 1993). Not only do senescent cells suffer
irreversible loss of their ability to replicate, they undergo other pheno-
typic changes. For example, senescent cells increase their production of
matrix metalloproteinase enzymes, which might be expected to alter the
function of tissues by favoring the turnover of extracellular matrix and
tissue remodeling. Importantly, senescent cells retain their viability (they
do not die); in fact, they are actually resistant to apoptotic cell death.

The in vitro replicative life span of normal cells is based on the num-
ber of population doublings rather than elapsed time in culture. The
number of potential population doublings that a cell can undergo is de-
termined by the length of telomeres, the structures that cap the ends of
chromosomes (Kim, Kaminker, & Campisi, 2002). When normal cells
undergo cell division, each replication witnesses a shortening of the
telomere. When telomeric shortening reaches a critical threshold, the abil-
ity to replicate is lost; this signal is presumably mediated by a cellular
DNA damage response (Dimri, 2005). In contrast, stem cells and most
tumor cells possess the enzyme telomerase, which effectively maintains
telomere length and allows these cells to escape the rules of replicative
senescence (Granger, Wright, & Shay, 2002).

If replicative senescence reflects cellular aging, it provides scientists
with a unique vantage point for studying deteriorative processes that
may, to some extent, parallel the age-related changes that actually occur
in vivo. This experimental approach also provides the advantage that
specific mechanisms can be investigated under carefully controlled, albeit
artificial, conditions.

62 GERONTOLOGY



There are at least two lines of evidence that make it attractive to con-
sider that aging in the cell culture laboratory is indeed relevant to organ-
ismal senescence. First, when one looks across different species, the
population doubling potential for cultured normal fibroblasts is propor-
tional to the maximum life span potential of animals (Hayflick, 1976).
Second, in studies with human fibroblasts, there is an inverse correlation
between the age of the donor and replicative life span of cultured cells
(Martin, Sprague, & Epstein, 1970). However, a more recent study by
Cristofalo and colleagues (Cristofalo, Allen, Pignolo, Martin, & Beck,
1998) challenged this notion by showing no significant relationship be-
tween donor age and the replicative potential of human fibroblasts. One
possible explanation of these contradictory results is that in vivo aging
does not result in a global, uniform age-related loss of proliferative ca-
pacity. Instead, in vivo aging might be characterized by mosaicism—with
old tissues representing a mosaic of senescent and “youthful” cells. If
true, then even old hosts have populations of youthful fibroblasts with a
replicative life span comparable to that of cells retrieved from young
hosts.

However, it is still not clear whether senescent cells actually accumu-
late in vivo in older individuals. Using the enzyme senescence-associated
beta-galactosidase (SAβgal) as a marker of cellular senescence, Dimri and
colleagues (1995) found more senescent cells in the skin of elderly humans
than in younger subjects. Although the species and tissue specificity of
SAβgal activity are yet to be determined, these exciting findings take an
important step toward addressing the critical need for biomarkers of senes-
cence so that we can determine whether the accumulation of senescent
cells causes the functional decline seen in old tissues and old organs.

If cellular senescence is actually an in vivo phenomenon, then it is in-
triguing to consider that cellular senescence might not be all bad; this
process might actually be beneficial to an organism. To this end, Camp-
isi (2003) has proposed that replicative senescence is an example of an-
tagonistic pleiotropy. By limiting the proliferative potential of cells,
replicative senescence might serve as a potent cancer-suppressive mecha-
nism in young adults. Later in life, however, the accumulation of senes-
cent cells might contribute to functional deterioration by limiting the
capacity of tissues to respond to insults. Furthermore, accumulation of
senescent cells might create a cancer-permissive neighborhood—one that
promotes the progression of transformed cells into clinically important
cancers by enhancing the turnover of the surrounding extracellular ma-
trix, thereby enhancing the local concentration of stimulatory growth
factors (Krtolica, Parrinello, Lockett, Desprez, & Campisi, 2001). These
effects would facilitate the proliferation and metastatic escape of tumor
cells.
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In addition to replicative senescence, it is now evident that cells can
reach senescence by another pathway: in response to exposure to sub-
lethal stress. Stress-induced premature senescence (SiPS) is triggered by a
variety of sublethal exposures (e.g., H2O2, hyperoxia, cancer chemother-
apy agents) and represents a potentially important mechanism by which
senescent cells might accumulate in vivo. Cells in replicative senescence or
SiPS share common morphologic features, telomere shortening, SAβgal
activity, and changes in gene expression (Toussaint, Medrano, & von
Zglinicki, 2000). At present, it is not clear whether replicative senescence
and SiPS are identical, and the extent to which either contributes to in
vivo organismal senescence is not known (Marcotte & Wang, 2002;
Touissant et al., 2000; Rubin, 2002).

THE DETERMINANTS OF LIFE SPAN: GENES,
ENVIRONMENT, AND CHANCE

Evolutionary theory teaches us there are no genes whose purpose is to
cause or accelerate the aging process. In that sense, senescence is not pro-
grammed, but rather a passive by-product of an organism’s genetic hard-
wiring. That genes influence life span is not subject to debate: no amount
of environmental protection or enrichment can produce a rat that lives as
long as the average human. Specific genes have been identified that regu-
late life span in worms (C. elegans) (Morris, Tissenbaum, & Ruvkun,
1996; Kimura, Tissenbaum, Liu, & Ruvkun, 1997), flies (Drosophila)
(Clancy et al., 2001; Lin, Seroude, & Benzer, 1998), and mice (Migliac-
cio et al., 1999). What remains enigmatic is whether any of these genes
actually prolongs life span by slowing down the rate of aging.

Data from twin studies (McGue, Vaupel, Holm, & Harvald, 1993;
Ljungquist, Berg, Lanke, McClearn, & Pedersen, 1998) suggest that 25 to
30 percent of the variation in life span among individuals can be attrib-
uted to genetic factors. In other words, there is considerable plasticity to
life span. This means lifestyle is important—both the external environ-
ment (e.g., diet, exposure to chemicals) and the internal environment
(e.g., hormones, oxidative stress) significantly influence an individual’s
life span.

Recently, the widely accepted idea that gene-environment interac-
tions are the major determinant of all complex traits, including longevity,
has made room for a third element: chance. That chance has an important
impact on life span is supported by observations that genetically identical
organisms raised under identical conditions have differences in life span—
all of the individuals do not drop dead on the same day. It is a complex
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choreography of genes, environment, and chance that orchestrates a vast
array of biological outcomes (reviewed in Finch & Kirkwood, 2000).

Although several organismal models suggest that life span is indeed
under genetic control, there are differing views about how many genes
regulate longevity and how those genes should be classified. Martin (1978)
estimates as many as 7,000 genes may regulate life span, suggesting that
longevity is under polygenic control. However, some scientists favor the
idea of oligogenic control—that a few critical genes may account for
the lion’s share of the 25% to 30% portion of human life span that is her-
itable. This view is supported by a considerable body of evidence from C.
elegans in which single gene mutations can significantly prolong life span
(Morris et al., 1996; Kimura et al., 1997).

There are two major classes of genes whose action escapes the force
of natural selection and therefore could modulate the collection of senes-
cent phenotypes that we call aging (Martin et al., 1996): (1) constitutive
genetic variations, which do not manifest any deleterious effects until late
in life, and (2) constitutive genetic variations, which are selected because
of their association with increased early fitness but exert deleterious ef-
fects late in life. In the first category, the bad genes—for example, genes
responsible for early-onset Alzheimer’s disease—are neutral early in life.
The second category of genes follows the theory of antagonistic pleio-
tropy proposed by Williams (1957). For example, ∈4 is the bad allele
of apolipoprotein E, which is underrepresented among centenarians
(Schachter et al., 1994). However, individuals with apolipoprotein E∈4
may benefit early in life from better response to stress (Ravaja, Raikko-
nen, Lyytinen, Lehtimaki, & Keltikangas-Jarvinen, 1997) or protection
from parasitic diseases (Martin, 1999). More recently, this classification
scheme has been expanded by Martin (2002) to include six categories of
gene action.

The search continues for genes that can persist within populations and
increase life span by decreasing the rate of aging. Although unproven, the ex-
istence of such genes is supported by the profound within-species difference
in life span observed in island- versus mainland-dwelling opossums (Austad,
1993), selective breeding experiments in flies (Arking, 1987), and the natural
evolution of dog breeds (Patronek, Waters, & Glickman, 1997; Deeb &
Wolf, 1994). These so-called longevity assurance genes (Hodes, Mc-
Cormick, & Pruzan, 1996; Butler et al., 2003) are assumed to influence the
rate of aging because they are beneficial to the organism, for example, by
regulating antioxidant defenses or DNA repair. But scientists in hot pursuit
of candidate longevity assurance genes are bound to uncover some unex-
pected results, because these genes are likely to have tissue-specific effects
that may manifest themselves differently during different periods of the life
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course. Furthermore, nonlinear dose responses and threshold effects, in
which further increases in gene action do not enhance the organism’s viabil-
ity, may befuddle investigators.

Perhaps the richest treasure of all in the hunt for longevity genes will
be finding the genes responsible for the differences in life span between
different species. To date, none have been identified. However, it is be-
lieved that this approach will likely lead to the discovery of pacemaker
genes—a small collection of master regulatory genes that controls the
tempo of age-related erosion of homeostasis and organismal decline across
species (Miller, 1999). It is tempting to consider that the life span–
extending effect of caloric restriction might indeed be attributable to its
effect on these pacemaker genes.

Evolutionary theory predicts that life span, which may be regulated
by pacemaker genes, is the indirect result of an organism’s schedule of re-
production. Because reproduction is under neural and endocrine control,
it is plausible that whole animal aging is regulated by genes acting on, or
expressed by, particular neural cells (Finch & Ruvkun, 2001). Studies in
C. elegans support the importance of neuroendocrine factors in the regu-
lation of life span (Wolkow, Kimura, Lee, & Ruvkun, 2000). Consistent
with this thinking, Finch and Ruvkun (2001) have proposed that free rad-
icals produced by neurons regulate mammalian aging, a notion that fits
with the free radical theory of aging. Identifying these pacemaker cells
and their associated life span regulatory networks will be an important
step toward unraveling the genetic basis for senescence and longevity.
This task may not be particularly easy because these key regulatory genes
may be tissue-specific. If investigators analyze the wrong tissue, they will
miss the regulators.

It is clear from this discussion that heritable shortening of life span
should not be considered equivalent to genes accelerating the aging
process (Finch & Ruvkun, 2001). Ultimately, biogerontologists must de-
fine the extent to which particular genetic and environmental factors slow
down or speed up the intrinsic rate of aging. To date, this has been ex-
ceedingly difficult because of the lack of validated biomarkers of senes-
cence. Thus, for the time being, age at death (life span) and the incidence
of particular age-related diseases will continue to be used as surrogates,
albeit imperfect ones, for the rate of organismal senescence.

HORMONES AND AGING: NOTHING IS RAGING

The endocrine system, a major contributor to the host’s internal environ-
ment, is profoundly and predictably affected by aging. An age-related decline
in hormone production results in lower circulating levels of growth hor-
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mone/insulin-like growth factor-I (somatopause), estrogen (menopause),
testosterone (andropause), and DHEA (adrenopause) (Lamberts, van den
Beld, & van der Lely, 1997). The age-associated decline in these regulators
of homeostasis has several important biological and clinical implications.

Although unproven, the idea that alterations in hormone levels cause
organismal senescence, including the physiological deterioration seen in
older adults, is supported by clinical observations. For example, loss of
estrogen action in postmenopausal women has been associated with an
increased risk for cardiovascular disease, accelerated loss of bone mass,
and a decline in cognitive function (Love et al., 1992). Also, individuals
suffering from inherited growth hormone deficiency show many signs
that mimic normal aging, such as thinning skin and decreased bone and
muscle mass (Rudman et al., 1990). It follows from these observations
that hormone supplementation might prove a useful intervention to de-
crease significantly the rate of age-associated physiological decline.

However, from a biological standpoint, there are several issues that
transform successful hormonal replacement from a straightforward
proposition to a formidable task. First, one must decide whether to use a
replacement dose (i.e., restoring circulating hormone concentrations in
older adults to normal youthful levels) or supraphysiologic dose (i.e.,
achieving high-circulating hormone concentrations that exceed normal
levels). Other issues, such as timing of hormone administration during the
life course (Bartke et al., 1998), use of a single hormone or a combination
of them (Tang et al., 1996; Shumaker et al., 2003), and sex-specific effects
(Blackman et al., 2002), add another layer of complexity.

Second, hormones have tissue-specific actions—some desirable, some
undesirable. For example, testosterone supplementation may decrease
frailty in older men by increasing muscle mass and muscle strength
(Krause, Mueller, & Mazur, 2005). However, an expected downside of
testosterone supplementation is an increased incidence of prostatic dis-
ease. Because of potentially troubling trade-offs, scientists are developing
hormonal agents with tissue-selective actions. For example, selective es-
trogen receptor modulators (SERMs), such as tamoxifen, exert beneficial
effects on particular target organs (e.g., brain, blood vessels, bone) with-
out detrimental stimulatory effects on cancer cells in the breast or uterus
(Jordan, 2004).

Finally, it will be important to develop reliable biomarkers that can
identify those individuals who will benefit most from hormone supple-
mentation. By accomplishing this, it will be possible to finger hormone
supplementation regimens that have the best risk-benefit profile.

However, it is not clear whether an age-related decline in circulating
hormones is truly a bad thing. For example, if decreased growth hormone
contributes significantly to the age-related decline in muscle mass and
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bone density, then a decline in circulating growth hormone levels would
be considered maladaptive. On the other hand, the age-associated drop in
growth hormone production might serve as a favorable anticancer mech-
anism. Decreased growth hormone production translates into lower lev-
els of circulating IGF-I, a peptide that stimulates the survival and
proliferation of most human breast, prostate, and colon cancers (Chan et
al., 1998; Giovannucci et al., 2000; Schernhammer, Holly, Pollak, &
Hankinson, 2005). Experimentally, carcinogen-treated mice with growth
hormone deficiency are cancer resistant; growth hormone infusions ren-
der these mice more vulnerable to cancer development (Ramsey et al.,
2002). Taken together, sustained growth hormone production through-
out the life course might actually be undesirable because it would favor
an increased incidence of cancer.

Another key issue is whether interventions, other than taking hor-
mone supplements, can restore youthful levels of circulating hormones
in older adults. Recent experimental evidence suggests two possibilities:
caloric restriction and sleep. In nonhuman primates, 40% caloric restric-
tion almost completely abrogates the age-associated decline in plasma
levels of the adrenal hormone DHEA (Roth, Ingram, & Lane, 2001).
Now scientists are working to determine whether caloric restriction
mimetics or intermittent caloric restriction can similarly modulate hor-
mone levels. In terms of sleep, we know that approximately 60 to 70% of
growth hormone is released during sleep, and recent evidence suggests
that reduced growth hormone secretion seen in older adults may be the
consequence of age-related reductions in slow wave sleep (Van Cauter,
Leproult, & Plat, 2000). This raises the intriguing possibility that instead
of administering growth hormone supplements, one could attempt to re-
store youthful hormone levels by restoring youthful sleep quality. Some-
day, in the not-too-distant future, to optimize your health you might have
to make a decision: take a pill, take a snooze, or take a pill that helps you
snooze like a young person.

CALORIC RESTRICTION: IMPRACTICAL
INTERVENTION, INVALUABLE RESEARCH TOOL

In 1935, McCay and colleagues reported that restricting food intake de-
layed the onset of age-related diseases and extended the life span of ro-
dents (McCay, Crowell, & Maynard, 1935). Seventy years later, caloric
restriction (also called undernutrition without malnutrition or dietary re-
striction) is regarded as the only experimental intervention that consis-
tently retards aging in rodents (Masoro, 2003). The beneficial effects of
caloric restriction (CR) on life span extension and cancer suppression are
observed when total energy intake is curtailed to 20 to 40% less than the
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caloric intake of ad libitum fed animals. The experimental paradigm of
CR is distinct from starvation: CR animals receive fewer calories but nu-
tritionally adequate levels of all essential nutrients.

Most CR experiments employ life-long CR in rodents initiated soon
after weaning. More recently, life span extension in mice has been docu-
mented when CR was initiated at middle age (approximately 12 months
old) (Pugh, Oberley, & Weindruch, 1999). Critical studies in nonhuman
primates are in progress, but have yet to yield an answer to whether CR
can extend survival. However, CR monkeys and CR rodents show sig-
nificant improvements in several physiological parameters, including de-
creased fasting blood glucose and insulin levels (Roberts et al., 2001).

The mechanism by which CR extends life span has not been deter-
mined but is under intense investigation. By identifying key targets mod-
ulated by CR, scientists hope to identify critical regulatory points that
control senescence and longevity. One thing is certain: CR exerts
pleiotropic effects, significantly altering numerous biochemical, immuno-
logic, and hormonal networks.

To determine whether CR extends life span by slowing the accumu-
lation of irreversible damage, scientists measured the change in age-specific
mortality rate in full-fed fruit flies and after flies were switched to CR
(Mair, Goymer, Pletcher, & Partridge, 2003). The experiments yielded an
intriguing, clear-cut result: full-fed and CR flies accumulated irreversible
damage at the same rate. However, for each given level of damage, CR
flies had a significant survival advantage over full-fed flies. Apparently CR
allows an organism to cope with the cellular damage that accumulates
with aging, which translates into a reduced risk for mortality. Interest-
ingly, these fruit fly results are consistent with mortality data from mice in
which CR was initiated at middle age (Pugh et al., 1999). These remark-
able findings have important implications because they predict that CR ini-
tiated at any time during the life course will have immediate beneficial
effects, regardless of the organism’s previous caloric history.

The search for the mechanistic basis for the longevity-enhancing ef-
fects of CR is more than just an academic exercise. Scientists are avidly
seeking to develop CR mimetics because 20 to 40% CR is an impractical
intervention strategy to implement in humans (Hass et al., 1996). The dis-
covery of effective CR mimetics would allow individuals to reap the ben-
efits of CR without the undesirable effects of severe food restriction.
However, because of our rudimentary understanding of how CR really
works, there is considerable scientific debate as to what kind of agents
will be the most effective CR mimetics. For example, if changes in circu-
lating hormone levels or hormone action induced by CR are responsible
for CR’s effect on life span, then agents that mimic these neuro-
endocrine responses might be expected to extend life span. Alternatively,
it is possible that CR works in a different way—by protecting critical
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neuroendocrine cells from age-related impairment in hormone production
(Mobbs et al., 2001). Clearly, a more complete mechanistic understand-
ing of CR will provide much-needed guidance in developing useful first-
generation CR mimetic agents.

Taken together, future research on CR will undoubtedly yield new
insights into better understanding the aging process, as well as developing
practical interventions that increase healthy life span. There are several
important unresolved questions about CR currently under investigation.
For example, very little is known about the response of CR animals to in-
fection because most rodent experiments are performed under highly ar-
tificial, pathogen-free conditions (Weindruch et al., 2001). Therefore it is
not clear whether CR animals are able to mount a more effective immune
response to bacterial or viral pathogens compared to age-matched controls.
This has important implications because if CR augments immune func-
tion, then CR animals might fall victim to their own overexuberant
immune responses, resulting in an increase in the incidence of life-
threatening inflammatory conditions or autoimmune diseases.

Finally, as an alternative to sustained CR or CR mimetic agents, in-
termittent CR might provide a more practical lifestyle modification. Cur-
rently, it is unclear whether intermittent CR would effectively mimic the
beneficial effects of CR. Moreover, rats exposed to a dietary regimen of
cyclic fasting and refeeding had enhanced sensitivity to developing chem-
ically induced cancers (Premoselli, Sesca, Binasco, Caderni, & Tessitore,
1998; Tagliaferro et al., 1996). Clearly, further studies are needed to rule
out the possibility that intermittent CR has deleterious health conse-
quences in humans.

RUSTING OUT: THE OXIDATIVE STRESS HYPOTHESIS

In 1956, Denham Harman proposed that endogenous products of aer-
obic metabolism are a major determinant of organismal senescence
(Harman, 1956). Harman’s free radical theory of aging predicted that or-
ganisms would inevitably suffer age-related accumulation of macromole-
cular damage induced by reactive oxygen species (ROS), leading to
physiological decline and increased risk of mortality. During the ensuing
50 years, substantial correlative data have been collected from animal
studies that support this popular hypothesis, although definitive evidence
that oxidant stress causes organismal senescence is lacking. Elucidating
the precise role of oxidative stress in the aging process is complicated by
the fact that the impact of oxidative stress on an organism’s well-being
depends on (1) the amount of ROS production, (2) the vulnerability of
macromolecules to ROS-induced damage, which reflects cellular anti-
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oxidant defenses, and (3) the capacity to repair oxidative damage (Beck-
man & Ames, 1998).

Sources of Reactive Oxygen Species

The mitochondria represent the most important cellular source of ROS.
The electron transport chain within mitochondria generates the adeno-
sine triphosphate (ATP) necessary to power the cell, but is an imperfect
system, resulting in the generation of ROS (especially hydroxyl radical).
Oxidative damage to mitochondrial DNA leads to the production of de-
fective mitochondrial proteins, which favors impaired electron transfer
and a resultant increase in ROS production. According to the mitochon-
drial theory of aging (Miquel, 1992), the age-related accumulation of mi-
tochondrial DNA mutations contributes significantly to organismal
senescence by driving a vicious cycle of mitochondrial dysfunction and
cellular energetic collapse. There are also important nonmitochondrial
sources of oxidants, including beta oxidation of fatty acids, cytochrome
p450 enzyme, and the oxidative burst used by phagocytic cells to destroy
pathogens.

Macromolecular Targets of Oxidative Stress

Lipids, proteins, and nucleic acids are vulnerable to damage by oxidative
stress. Lipid peroxidation leads to changes in membrane fluidity that can
corrupt the cell’s signal transduction—that is, how a cell processes infor-
mation from its environment and interacts with other cells (Monteiro &
Stern, 1996). The level of F2 isoprostanes or malondialdehyde is com-
monly used to assess the extent of lipid peroxidation.

Protein oxidation disrupts homeostasis by inactivating essential en-
zymes and altering the cell’s ability to recognize and dispose of worn-out
proteins. Moribund flies (“crawlers”) have increased protein oxidation
compared with age-matched flies that are still viable “fliers” (Sohal,
Agarwal, Dubey, & Orr, 1993). Scientists measure the level of protein
carbonyls or advanced glycation end products to assess the amount of ox-
idative protein damage.

Oxidative damage to nucleic acids can lead to deleterious mutations,
which may diminish cellular function or contribute to cancer develop-
ment. The extent of oxidative lesions in mitochondrial DNA exceeds
those seen in nuclear DNA by 10 to 1, suggesting that oxidative stress
significantly contributes to disruption of mitochondrial function. The ox-
idative DNA adduct, 8-hydroxyguanosine, is the biochemical marker most
widely used to measure the extent of oxidative DNA damage (Wu, Chiou,
Chiang, & Wu, 2004).
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Cellular Antioxidant Defenses

Cellular protection from oxidative stress relies on enzymes that speed up
ROS detoxification and on the activity of free radical scavengers. The an-
tioxidant enzyme superoxide dismutase (SOD) catalyzes the conversion
of superoxide anion to hydrogen peroxide; then hydrogen peroxide is
converted to water by the enzymes catalase or glutathione peroxidase to
complete the detoxification process. There are two distinct forms of SOD:
CuZnSOD, which is cytoplasmic and constitutively expressed, and
MnSOD, which is mitochondrial and inducible. SOD activity is highly
conserved across species, and interspecies comparisons show a strong
positive correlation between SOD activity and maximum life span poten-
tial (Sohal, Sohal, & Brunk, 1990). Free radical scavengers that are hy-
drophilic, such as ascorbate, urate, and glutathione, operate within the
cell cytoplasm. Lipophilic scavengers, such as carotenoids (e.g., beta-
carotene, lycopene) and tocopherols (e.g., vitamin E), provide valuable
protection against peroxidation of membrane lipids.

Defining the precise role that a particular antioxidant defense en-
zyme plays in the aging process can be difficult for several reasons. First,
some enzymes have sequential activity; SOD alone cannot drive the com-
plete detoxification of superoxide anion to water. Also, there is func-
tional redundancy built into the system: two different enzymes, catalase
and glutathione peroxidase, can complete the detoxification process of
hydrogen peroxide to water. Furthermore, the inducibility of enzyme sys-
tems renders ambiguous the interpretation of “low” versus “high” en-
zyme activities. For example, high activity might reflect innately strong
defenses or instead induced activity because the organism is under siege
by overwhelming oxidative stress. Clearly, more studies are needed that
not only measure baseline antioxidant enzyme activities but also assess
cells after oxidative challenge.

Age-Related Changes in Oxidative Damage

In general, older hosts appear to be more susceptible to oxidative injury.
For example, old mice exposed to low-dose (2Gy) irradiation had a
twofold greater increase in oxidative DNA damage in the liver, brain, and
heart than young mice after radiation exposure (Hamilton et al., 2001).
In that study, evaluation of repair kinetics showed no difference in the ca-
pacity for young or old mice to repair oxidative DNA lesions (Hamilton
et al., 2001). Studies probing whether age-related increases in oxidative
damage reflect increased ROS production, diminished antioxidant de-
fenses, or decreased repair of oxidative damage have yielded inconsistent
results (Blumberg, 2000).

72 GERONTOLOGY



Caloric Restriction, Replicative Senescence

Additional supportive evidence for the importance of oxidant stress as a de-
terminant of life span comes from caloric restriction studies. The life
span–extending effect of 40% caloric restriction in mice is associated with
a significant decrease in protein carbonyls and increased levels of SOD
and catalase (Wachsman, 1996; Yu, 1996). Oxidative stress may also con-
tribute to in vitro cellular senescence by accelerating the shortening of
telomeres, thereby decreasing the population doubling required for cells to
reach replicative senescence (von Zglinicki, Burkle, & Kirkwood, 2001).

Interventional Studies

The evidence is mixed regarding whether manipulation of antioxidant de-
fenses influences longevity. Transgenic flies that overexpress both CuZn-
SOD and catalase show increased maximum life span (Orr & Sohal,
1994). Selective overexpression of CuZnSOD in motor neurons also in-
creases the maximum life span of flies (Parkes et al., 1998). However, up-
regulation of CuZnSOD activity in transgenic mice to levels up to five
times greater than those seen in normal mice failed to increase life span
(Huang, Carlson, Gillespie, Shi, & Epstein, 2000).

Perhaps the most convincing evidence to support the oxidative stress
hypothesis comes from the work of Melov and colleagues (2000) in C.
elegans. Experimentally, the antioxidant defenses of worms were boosted
by exposing them to a synthetic SOD mimetic in their culture media, while
control worms were exposed to vehicle alone. Worms exposed to the SOD
mimetic had a significant 44% increase in mean life span. Furthermore,
when genetically altered short-lived worms were exposed to the SOD
mimetic, normal life span was restored in these short-lived mutants.

Unfortunately, direct evidence is lacking to support the hypothesis
that increasing the dietary intake of antioxidants can increase life span 
in mammals. A synthetic free radical spin trap compound called PBN 
(N-tert-butyl α phenylnitrone) decreased brain protein oxidation (Carney
et al., 1991) and increased life span of mice in some experiments and is
currently under investigation (Floyd, Hensley, Forster, Kelleher-Andersson,
& Wood, 2002).

In summary, a vast library of experimental observations lends support
to the notion that oxidative stress significantly contributes to organismal
senescence. For example, the intriguing differences between ROS produc-
tion in short-lived and long-lived species—the mitochondria of birds have
a ten-times lower rate of ROS generation than shorter-lived mammals of
the same body size (Barja, Cadenas, Rojas, Perez-Campo, & Lopez-
Torres, 1994)—provide tantalizing clues to the potential importance of
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oxidative stress in organismal senescence. However, new research contin-
ues to challenge old thinking. In fact, emerging data now call into question
whether mitochondrial generation of oxidants is actually strongly corre-
lated with metabolic rate (Speakman et al., 2004). It follows that definitive
conclusions about the causal role of oxidative stress in mammalian aging
must await the results of additional carefully controlled mechanistic and
interventional studies.

LESSONS FROM STUDYING THE YOUNGEST-OLD 
AND THE OLDEST-OLD HUMANS

The Youngest-Old

Humans with Werner’s syndrome show a phenotype that in many ways
looks like aging in fast motion (Finch, 1990). Affected individuals de-
velop skin and muscle atrophy, graying of hair and hair loss, atheroscle-
rosis, and osteoporosis before the fourth decade of life and usually
succumb to cancer or myocardial infarction before the age of 50. Inter-
estingly, the histologic spectrum of their cancers is very different from
that seen in the general population; nonepithelial cancers (e.g., sarcoma,
melanoma) predominate in Werner’s syndrome in contrast to the carci-
nomas of the breast, prostate, colon, and lung that most commonly affect
the general population (Lebel & Leder, 1998). Werner’s syndrome is con-
sidered a segmental progeroid syndrome because not all systems are af-
fected; the central nervous system is spared.

Werner’s syndrome is an autosomal recessive disorder associated
with loss of function of the wrn DNA helicase. Cells from affected indi-
viduals show an increased number of spontaneous chromosome breaks,
enhanced sensitivity to mutagens, and an increased rate of telomere short-
ening. Findings from humans with Werner’s syndrome and from mutant
mice with accelerated aging phenotypes (e.g., klotho, KU-80 mutant
mice) suggest that longevity is strongly dependent on the quality of an or-
ganism’s genome maintenance, indicating that organismal senescence is
driven by DNA damage and the cellular response to DNA damage (Hasty
& Vijg, 2004). Whether studying accelerated aging in humans or short-
lived mutant mice moves us substantially closer to understanding the
mechanisms of normal aging or the gene-environment interactions that
determine human longevity has been questioned (Miller, 2004).

The Oldest-Old

Centenarians provide a potentially valuable natural experiment of highly
successful aging. To date, the search for specific environmental exposures
or lifestyle factors (e.g., diet, education, physical activity) that confer an
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increased likelihood of living to be 100 has not been fruitful (Perls, Lev-
ensen, Regan, & Puca, 2002). Among centenarians, females outnumber
males by more than two to one. Among women, successful late repro-
duction—live childbirth at age 40 years or more—is a strong predictor of
exceptional longevity (Perls, Alpert, & Frett, 1997). Larger particle size of
high- and low-density lipoproteins (Barzilai et al., 2003) and higher
plasma antioxidant capacity (Hyland et al., 2002) have also been associ-
ated with exceptional longevity.

Siblings of centenarians are 15 times more likely to live to be 100
compared with the general population (Perls, Wilmoth, et al., 2002a). The
mortality advantage seen in siblings of centenarians is sustained through-
out the life course, suggesting that their good fortune may be more
strongly influenced by genetics than by environmental factors (Perls,
Wilmoth, et al., 2002). A few genes have already been implicated as can-
didate longevity-enabling genes because the bad polymorphic variants of
these genes are underrepresented in centenarians. These sinister variants
include the apolipoprotein E∈4 allele and the angiotensin-converting en-
zyme D allele (Schacter et al., 1994). Also, genetic linkage analysis has pro-
vided evidence that a gene or several genes on human chromosome 4
significantly contribute to exceptional longevity (Puca et al., 2001). It
should be noted that the genetic factors that contribute to exceptional
longevity may be different from the genetic determinants of average life
span. In addition, men and women may follow different trajectories to
achieve exceptional longevity; male centenarians are less heterogeneous
and healthier than female centenarians (Franceschi et al., 2000).

Centenarians outlive most of us, but just how healthy are centenari-
ans? When it comes to vulnerability to major age-related diseases, a re-
cent study of lifetime medical histories suggests there are three types of
centenarians: (1) survivors (38%)—individuals with onset of at least
one major disease prior to 80 years of age; (2) delayers (43%)—individ-
uals who are free of all major diseases until after 80 years of age; and
(3) escapers (19%)—individuals who are free of all major diseases until
after 100 years of age (Evert, Lawler, Borgan, & Perls, 2003). This im-
portant study confirmed that centenarians are indeed a highly heteroge-
neous population. It is apparent that strong disease resistance, however,
is a characteristic shared by the majority of centenarians; almost two-
thirds of centenarians remained free of all major diseases until after the
median age at death for their birth cohort. An analysis of exceptional
longevity in pet dogs reached a similar conclusion: 76% of oldest-old
dogs delayed the onset of major diseases, and more than half of extreme
aged dogs had profound disease resistance (Cooley, Schlittler, Glickman,
Hayek, & Waters, 2003). In humans, mortality from cancer, a disease
strongly associated with aging, actually declines in the tenth decade of
life—a puzzling paradox (Smith, 1996; Stanta, Campagner, Cavallieri, &
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Giarelli, 1997; Miyaishi, Ando, Matsuzawa, Kanawa, & Isobe, 2000)
(see Figure 4.2A). Like the oldest-old humans, extreme aged pet dogs
also experience a significant decline in cancer-related mortality (Perls &
Hutter-Silver, 1999; Cooley et al., 2003) (Figure 4.2B).
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FIGURE 4.2 Cancer resistance in the oldest-old. (A) Age-specific cancer
mortality rate in humans (Vital Statistics of the United State, 1994). (B) Age-
specific cancer-related mortality rate in 345 Rottweiler dogs (Cooley et al., 2003).
Rottweiler dogs older than 13 years are equivalent to human centenarians.
Cancer mortality rate begins to decline at 10.5 years in Rottweiler dogs, an age
equivalent to 85 years in humans.
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Undoubtedly, exceptional longevity is a complex trait reflecting ge-
netic, environmental, and stochastic influences. Based on our current un-
derstanding of extreme aged humans and pet dogs, we posited that disease
resistance is a central and essential determinant of exceptional longevity
(Cooley et al., 2003) (see Figure 4.3). In the extreme aged, strong disease
resistance may be manifested as disease avoidance, delayed onset of clin-
ical disease, or decreased mortality from specific diseases. Recent findings
in C. elegans lend further support to the important contribution of disease
resistance to exceptional longevity (Garsin et al., 2003). High physio-
logic reserve likely contributes to exceptional longevity, because it may
delay the clinical onset of diseases or ameliorate the deleterious effects of
comorbid conditions. It remains unproven, however, whether the rate
of organismal senescence is a significant determinant of exceptional lon-
gevity. To date, there are no definitive data from humans supporting the
hypothesis that a slow rate of physiologic decline is essential to achieving
exceptional longevity. Future studies are needed to collect longitudinal
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data on an array of age-sensitive physiologic parameters so that we can
determine whether individuals reaching extreme age demonstrate a sig-
nificantly slower rate of physiologic decline than individuals with usual
longevity. The compressed life span of dogs compared to humans makes
such studies more feasible in pet dogs that share the same environment as
humans (Cooley et al., 2003).

Indeed, several aspects of studying human centenarians present prob-
lematic hurdles for researchers: the issue of age validation, stochastic
influences, concurrent disease, selection of adequate controls for com-
parison, and long-term recall, diet and other lifestyle factors. Notwith-
standing these challenges, human centenarians remain one of the most
highly relevant animal models to probe for the genetic and environmen-
tal determinants of successful aging.

THE FRONTIER OF BIOGERONTOLOGIC DISCOVERY:
CRITICAL KNOWLEDGE GAPS

During the next decade, basic and applied scientists working in the field
of biogerontology will seek to describe the mechanisms of organismal
senescence so that prudent public health policies can be developed that
will reduce age-related disability and promote healthy life span. Success-
ful resolution of the most important knowledge gaps in the biology of
aging will demand the expertise of scientists who possess a wide range of
skills and experience—from molecular and cell biology to epidemiology
and geriatrics. The next generation of biogerontologists must be trans-
disciplinarians who excel in their home discipline yet are conversant in re-
lated areas of inquiry (Waters, Cooley, Hyner, & Ferraro, in press).

There is a critical need to identify biomarkers that can accurately
identify individuals who are aging at significantly different rates. The
validation of such biomarkers is an essential step toward the rigorous
evaluation of interventions to slow the rate of organismal senescence
(Nakamura, Lane, Roth, & Ingram, 1998). Without them, investigators
will have to rely on life span as an end point—making studies in long-
lived species like humans impractical. Moreover, in the absence of vali-
dated biomarkers of senescence, the public will continue to be bombarded
by unsubstantiated claims from peddlers of antiaging interventions.

There is genuine concern about the relevance of the model systems
used to study aging. At best, animal and cellular models are imitations of
human aging. It is imperative that investigators understand and freely
communicate the strengths and limitations of the experimental model
systems they use. Animal models should never drive the research ques-
tions. Instead, the particular research question should determine the se-
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lection of the most appropriate animal model (Waters, Bostwick, & Mur-
phy, 1998). There is a recognized need for development of a broader
array of model systems, including birds (Holmes & Austad, 1995), mar-
supials (Austad, 1997), and other mammals (Miller et al., 1999), to test
important hypotheses relevant to human aging.

There is need for a coherent theoretical framework that can be used
to test important hypotheses. Useful conceptual models should distin-
guish between senescence and longevity. Development of a consensus
framework would undoubtedly help investigators posit hypotheses and
propose experiments to answer the most fundamental of all questions:
why old tissues have increased vulnerability to disease (Hayflick, 1998).
This should also enable the formal testing of the hypothesis that a slower
rate of aging is, in fact, an important determinant of exceptional longevity.

It makes good sense to apply a life course perspective to studying the
determinants of life span. Biogerontology should not be confined to the
study of old cells, old animals, or old people because the origins of many
adult health outcomes are shaped significantly by early life events and ex-
periences. For example, the risk of older people to suffer pathologic bone
fractures secondary to osteoporosis is strongly dependent on the peak
bone mass established in the second and third decades of life. A contem-
porary approach to finding the determinants of exceptional longevity
must also integrate how psychosocial factors modify physiologic homeo-
stasis and the rate of age-related functional decline. The wisdom of using
this integrative approach is illustrated by the groundbreaking work doc-
umenting that adverse childhood events have a significant impact on
adult health outcomes (Felitti et al., 2003).

Clearly, there are many unresolved questions relevant to the question
of why we age. Biogerontologists are rolling up their sleeves and getting
to work. More than ever before, they are taking an active role in shaping
the public dialogue about the goals of aging research: the compression of
morbidity and extension of healthy life span. Today, there is great opti-
mism that the frontier of biogerontologic discovery is an exciting place
where answers to many questions will be revealed so that these goals can
be realized.
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C H A P T E R  5

Cognitive Aging

Aimée M. Surprenant
Ian Neath

When people think of growing older, they not only express concerns over
losing their abilities to think, reason, and remember as well as they used
to, but they increasingly worry that these changes will have a profound
impact on all aspects of their lives (Centofanti, 1998). Research suggests
that these concerns are not unfounded: decreases in cognitive functioning
have been associated with significant increases in depression and can have
a great impact on quality of life (Comijs et al., 2004). Individuals experi-
encing cognitive decline lose relationships even with members of their
own family, a change that does not occur with physical decline alone
(Aartsen, van Tilburg, Smits, & Knipscheer, 2004). Recent research has
established close links among cognitive, physical, social, and emotional
health and has shown that they rely on one another to an astonishing de-
gree (Baltes & Lindenberger, 1997; Colcombe & Kramer, 2003; Gallo,
Rebok, Tennsted, Wadley, & Horgas, 2003). Findings such as these re-
inforce the notion that age-related differences in cognitive functioning do
not occur in a vacuum: the entire person needs to be considered in order
to develop a comprehensive theory of cognitive aging.

As the most recent edition of the Handbook of Aging and Cognition
(Craik & Salthouse, 2000) illustrates, cognitive aging encompasses a wide
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range of topics, including memory, attention, language, human factors,
intelligence, and changes in the brain. One chapter cannot hope to survey
all of the topics in cognitive aging. Rather, we situate the field of cogni-
tive aging within gerontology, discuss how cognitive psychologists inves-
tigate the fundamental processes underlying the aging of the mind, and
identify the most promising theoretical frameworks driving the research.
Finally, we briefly touch on some new developments in the area of cog-
nitive neuroscience and aging, and effects of training interventions on re-
taining or slowing declines in cognitive abilities in older adults.

COGNITION AND GERONTOLOGY

It has been suggested that the field of gerontology has been shifting to a
focus on life course analysis that encompasses the entire developmental
history of the individual (Ferraro, 1997). In addition, the field has been
emphasizing a multidisciplinary approach, including investigating the bi-
ological, behavioral, and social structural factors that influence aging and
their interactions. To a certain extent, this is also true among researchers
interested in cognitive aging. For example, there is an increasing body of
research using large-scale cross-sectional and longitudinal methods to ex-
amine the psychological, social, health, biological, economic, and other
factors that might have an impact on cognitive functioning. These stud-
ies include, among others, the Seattle Longitudinal Study (Schaie, 2004),
the Berlin Aging Study (Baltes & Meyer, 1999), the Longitudinal Aging
Study Amsterdam (Deeg, Knipscheer, & van Tilburg, 1993), and the Vic-
toria Longitudinal Aging study (Hultsch, Hertzog, Dixon, & Small,
1998). All of these studies include multiple measures of each cognitive
construct, as well as demographic, health, and other social, economic,
and behavioral measures.

These large-scale studies are excellent resources and give an impor-
tant overview of many aspects of cognitive aging. However, in some
senses, these reports are unsatisfying because they are correlational and
tend to be rather atheoretical in nature. In addition, the sheer amount of
information collected tends to make it difficult to abstract a general mes-
sage. On the other hand, these studies are valuable in that they can help
focus and narrow down the important variables that can then be tested
empirically. As such, they can pave the way toward an integration of lon-
gitudinal models with experimental tests of the multiple alternative ex-
planations that exist for such data (Hertzog, 2004).

In addition to these large-scale studies, there has been an increasing
sensitivity to the importance of considering a broad range of factors in
more traditional cognitive aging research. This shift in thinking is illus-
trated by the contributions in New Frontiers in Cognitive Aging (Dixon,
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Bäckman, & Nilsson, 2004). This edited book includes chapters dis-
cussing new theoretical and methodological orientations and sets the field
of cognitive aging more firmly in the gerontological arena. In particular,
cognition is placed in the context of everyday functioning in familiar en-
vironments, something that is often missing from traditional laboratory-
based measures of cognition. In contrast to many other compendia on
cognition and aging, the book includes an entire section on biological and
health effects on cognitive aging.

Thus, it seems that the context of cognitive aging has been broaden-
ing considerably, along with the rest of gerontology. These investigations
help us determine what empirical effects to search for, the types of de-
pendent variables to be examined, and the methods that will be used to
search for explanations. The interplay of theory, method, and the choice
of the constructs or underlying effects that are investigated determine, to
some extent, the conclusions that are drawn from them (Light, 2004).

METHODOLOGICAL ISSUES

Psychometric (Macro) Versus Experimental 
(Micro) Approaches

The study of cognitive aging is divided, like many other areas of geronto-
logical inquiry, into researchers who are interested in issues involved with
aging in particular and researchers who wish to use the aging population
to help develop models of cognition in general. Salthouse (2000) places the
psychometric and experimental approaches into two general categories:
macro (broad and integrative) and micro (analytical and specific).

The macro approach focuses on a broad range of cognitive process-
ing abilities that differ as a function of age and generally uses correla-
tional or psychometric techniques. In this method, the researcher is
interested in identifying commonalities among tasks in terms of the un-
derlying abilities they tap. The ultimate goal is to determine the funda-
mental cognitive abilities that are different as a function of age. This
approach assumes that there are a limited number of general effects
of aging that are shared among a variety of tasks. Typically, researchers
adopting this method use an individual differences or psychometric de-
sign in which each participant is given multiple tasks. The underlying
constructs controlling performance in the tasks are identified by using
statistical procedures that identify shared variances (see, e.g., Salthouse
& Ferrer-Caja, 2003). Using such designs, one can identify the number
of age-related influences that operate on the cognitive variables being
measured. Mediating variables that interact with the latent variables can
also be identified.
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In contrast, the micro approach focuses on describing specific tasks
and processes that differ as a function of age and generally uses an ex-
perimental manipulation of independent variables. This method is a
common one in information processing, still the dominant paradigm in
cognitive psychology (see, e.g., Fisk & Rogers, 1991; Fisher & Glaser,
1996): A task is decomposed into subtasks, each relatively independent of
the others. In terms of aging, the magnitude of the age-related influence
on each aspect of a task can be measured. As an example of this type of
approach, consider a simple reaction time task in which the subject is
asked to respond as quickly as possible to the presentation of a stimulus,
perhaps by pressing a key. The time it takes to respond is measured. In a
more complex version of the task, the subject may be asked to identify the
stimulus and choose among a number of alternative responses. Analyti-
cally, the time to complete the second task can be decomposed into the
simple task plus the time it takes to identify the stimulus and make a
choice. This type of approach lends itself naturally to an experimental de-
sign in which the experimenter varies the parameters of a single task to
try to determine effects of aging on each aspect of the task.

A relatively recent approach to the study of cognitive aging uses the
logic of simulation modeling to investigate very complex interactions
among variables. This can be seen as a middle ground between the macro
and micro approaches. There are many advantages in using a formal
model to help guide interpretation of the data (Neath, 1999). It has be-
come increasingly obvious that the effects of aging on cognition are ex-
tremely complex and are caused by multiple interactions among factors.
A formal computational model allows for the exploration of higher-order
interactions that simply could not be worked through with a less detailed
verbal model. In addition, clear and testable predictions can be made
from a formal model in which psychologically plausible parameters are
mapped on to particular human processes. The drawback to computa-
tional modeling, of course, is that it is merely an existence proof; it shows
that if we manipulate the parameters in such a way, the proper pattern of
data emerges. If the parameters do not map on to real properties of the
organism, it can become merely an exercise in fitting data.

Cross-Sectional versus Longitudinal Designs

Much of the research in cognitive aging uses a cross-sectional design. In
these investigations, the performance of a group of individuals from one
age range is compared to that of a group from another age range. There
are numerous difficulties in drawing conclusions about the effects of
chronological age per se from such a design. There are a substantial
number of uncontrolled covariates, including cohort effects, motivation,
and health status, to name just a few (for a review, see Salthouse, 1991).
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However, these designs can be very informative in identifying specific
areas of differences between groups of older and younger adults. There
are a number of ways in which researchers overcome or work around the
difficulties embodied in cross-sectional designs. For example, many stud-
ies use a cross-sectional design but several different kinds of older subject
groups (see, e.g., Craik, Byrd, & Swanson, 1987).

In contrast to cross-sectional designs, longitudinal research involves
following particular individuals over a period of time and testing them
repeatedly (see, e.g., Hultsch et al., 1998; Hertzog, 2004). These designs
allow the researcher to estimate individual changes in particular abilities
rather than inferring changes based on differences among disparate
groups. These sorts of designs control for the covariates that are uncon-
strained in cross-sectional designs, particularly effects of early experi-
ence. However, these designs are costly, and once the study has begun,
it is difficult to incorporate new techniques and tasks to test new
hypotheses.

Although it may often be argued that the ideal case for studying cog-
nition and aging is a longitudinal design, each approach brings with it dif-
ficulties and limitations. As noted nearly 50 years ago (Garner, Hake, &
Eriksen, 1956), researchers must be cautious in forming conclusions
based on data from just one methodology. Instead, the strategy of look-
ing for converging operations from multiple paradigms results in the most
powerful conclusions (e.g., Bromley, 1990; Salthouse, 2000). The idea is
that to the extent that one finds a similar pattern of results using a num-
ber of different perspectives, the results are less likely to be due to the
adoption of one particular method. Hertzog (1996) recommends a three-
stage approach. First, one might test participants in an extreme-group
cross-sectional study to establish that there is an age-related effect (e.g.,
young versus older adults). This can then be followed by a larger cross-
sectional study involving a continuous range of ages to gain an idea of the
magnitude of the effect and at what age it begins to become apparent. Fi-
nally, longitudinal studies can be conducted to determine the predictors
and other factors that go along with and may be a cause of those changes.

Meta-Analysis

Meta-analysis is a tool for combining results from multiple experiments
in order to take advantage of the increased number of observations to de-
termine the true size of an effect. This method can be used to integrate
disparate findings and summarize an entire body of research. For exam-
ple, using such a technique, Light and her colleagues (Light, Prull, La
Voie, & Healy, 2000) were able to resolve a long-standing controversy
over whether there was a difference in implicit memory performance be-
tween older and younger adults.
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AGE-RELATED DIFFERENCES IN 
COGNITIVE FUNCTIONING

The primary question posed by researchers in cognitive aging concerns
the specific differences in cognitive functioning between older and younger
adults. Is it the case that performance declines only on particular tasks,
with some abilities spared, or, as Rabbitt (1993) put it, “Does it all go to-
gether when it goes?”

Perceptual Deficits

Both visual and auditory processing abilities decline substantially as a
function of increasing age. Age-related hearing loss, or presbycusis, is ex-
perienced by as many one-third of adults over the age of 70. In addition,
about 14% of individuals from 70 to 75 years old experience trouble see-
ing even with glasses; that number increases to 32 percent for those over
age 85 (Desai, Pratt, Lentzner, & Robinson, 2001). Age-related declines
in perceptual abilities are not restricted solely to increases in sensory
thresholds: complex processing, including frequency discrimination, tem-
poral processing, gap detection, and sound localization, is also generally
affected in older adults. Understanding speech in noise is particularly dif-
ficult for older adults, even when they have normal hearing for their
age group. This can lead older adults to avoid situations in which con-
versation will be difficult, thus reducing the number of social activities,
for example. Light sensitivity, visual acuity, color vision, and contrast
sensitivity are all worse in the older eye. (See Schneider & Pichora-Fuller,
2000, for a comprehensive review of perceptual deterioration as a func-
tion of age.) These types of deficits can lead to an unwillingness to drive
or travel, again limiting social interaction.

In addition to the social and health implications of these deficits,
there are serious cognitive consequences. Efficient perceptual processing
is essential for navigating through the world, following discourse, and in-
tegrating information from multiple sources. Speech perception, in par-
ticular, relies on the rapid processing of auditory input and may be
substantially affected by hearing loss.

Memory

Memory is an area of great concern for many older adults, but the corre-
lation between actual memory ability and self-judged memory ability can
be quite low (Hertzog, 2002). For example, Rabbitt and Abson (1991)
found that older subjects’ estimates of their performance were uncorre-
lated with their actual performance on recognition, memory span, recall,
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and cumulative learning tasks. Interestingly, there were significant corre-
lations between estimated memory ability and reports of depression: peo-
ple who thought their memory abilities were poor or declining were more
likely to report feeling depressed.

Older adults generally perform worse than younger adults on mem-
ory tests in which there are few environmental cues. Thus, they perform
worse on recall tests but equivalently on recognition tests (Naveh-
Benjamin, Hussain, Guez, & Bar-On, 2003) and worse on explicit than
implicit tasks (La Voie & Light, 1994; Light & La Voie, 1993). In im-
mediate memory, older adults perform worse on tasks that require the ac-
tive manipulation of information but only slightly worse on measures of
simple memory span (Zacks, Hasher, & Li, 2000).

Prospective memory refers to remembering to perform some action
at some point in the future. There are two different ways in which pro-
spective memory tasks can be categorized. In a time-based task, the sub-
ject must perform some activity at a certain time; in an event-based task,
the subject must perform the activity when a certain event occurs. Exam-
ples are remembering to take a pill every 8 hours versus remembering to
give a neighbor a message when you see her. Comparing young college-
age individuals and older adults (age 70 to 78), Einstein, McDaniel, Rich-
ardson, Guynn, and Cunfer (1995) found no age-related differences on an
event-based prospective memory task, but did find age-related differences
on a time-based task. Interestingly, older adults are often better than
younger adults in remembering to perform real-life tasks, perhaps due to
greater motivation (Rendell & Thomson, 1999). Anderson and Craik
(2000) argue that the self-initiated activities that show a large decline
with aging in the prospective memory literature are the same as those that
show a decline in recall and context; both are sensitive to the amount of
environmental support available in the situation.

A burgeoning area of research on memory and aging is often referred
to as false memories (although the word false is a misnomer; see Neath &
Surprenant, 2003, for a discussion). In this type of illusory recollection,
individuals “remember” an event that never happened. This phenomenon
is common in younger people and surprisingly easy to demonstrate in lab-
oratory conditions (Hyman & Billings, 1998). Older adults seem par-
ticularly susceptible to such illusions (Dywan & Jacoby, 1990). This
susceptibility has been interpreted as being due to a difficulty in identify-
ing the origin of a memory or source monitoring. For example, older
adults have more trouble determining whether an item was earlier seen or
imagined (Henkel, Johnson, & De Leonardis, 1998), even when overall
recall rates are equivalent to those of young adults. This difference can be
eliminated with strategies such as using a distinctiveness heuristic, such as
saying the target out loud at encoding. Then, at retrieval, the individual
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can search for the distinctive information (his or her own voice) in order
to identify the source (Dodson & Schacter, 2002).

Intelligence

There are a variety of differences in intellectual functioning between older
and younger adults. The typical finding is that older adults score lower on
tests designed to tap what is called fluid intelligence but perform just as
well or even better than younger adults on measures of crystallized intel-
ligence. The definitions of these intelligences are not always precise but
tasks that involve quick thinking, manipulation of information, and per-
forming multiple activities that require the allocation and reallocation of
attention are generally considered to rely mainly on fluid intelligence.
Those that tap well-learned skills, language, and retrieval of well-learned
material are generally considered to rely more on crystallized intelligence.

Thus, aspects of intelligence such as vocabulary and knowledge are
relatively unaffected by increasing age (and, in fact, often increase with
age), but tasks such as reasoning, mental calculations, and free recall tend
to decrease as a function of age (Salthouse, 1991). In a recent study look-
ing at cognitive performance in over 5,000 20- to 50-year-old adults,
Schroeder and Salthouse (2004) reported that scores on composite tests of
memory, spatial relations, and reasoning decreased by about 0.02 stan-
dard deviation units per year. At the same time, scores on a vocabulary
test increased (again, rather steadily) by 0.05 standard deviation units per
year. Schroeder and Salthouse speculated that the reason this decline in
fluid abilities is not noticeable in our early 40s and 50s is that it is such a
very small decline that the cumulative effect is generally not noticed for
quite some time. Moreover, these small declines can be offset by increases
in knowledge and experience (crystallized intelligence). To a certain ex-
tent, one can compensate for decreased abilities in one domain with in-
creased abilities in another.

EXPLANATIONS OF AGE-RELATED DIFFERENCES

There are currently at least four major explanations of the cause of de-
creases in cognitive abilities as a function of age: (1) slowed speed of pro-
cessing, (2) lack of inhibitory control, (3) reductions in processing
resources or working memory capacity, and (4) reductions in perceptual
processing efficiency. The models that are chosen are critical in driving
the field toward particular methods, constructs, and dependent variables.
The assumptions and premises taken to be given by the researcher deter-
mine, to some extent, the questions that will be asked.

96 GERONTOLOGY



Slowed Speed of Processing

One of the dominant explanations of cognitive aging is that declines in
performance accompanying normal aging are due to a reduced capacity
caused by a general slowing of processing speed (Birren, 1965; Salthouse,
1985). Speed of processing has been shown to be a general factor that un-
derlies performance in a wide variety of cognitive tasks, including atten-
tion, memory, reasoning, and language (Salthouse & Ferrer-Caja, 2003).
On relatively direct measures of processing speed such as reaction times,
older adults do perform more slowly than younger adults. These mea-
sures share variance with other measures of cognitive functioning such as
episodic memory and fluid intelligence scores. In addition, it has fre-
quently been reported that when individual differences in speed of pro-
cessing are partialed out statistically, age by itself no longer accounts for
significant variance (Salthouse, 1996). It has been suggested that speed
is a primary ability, and decreases in speed underlie most of the age-
related declines in cognitive functioning. This is consistent with the find-
ing that tasks using crystallized intelligence are relatively unaffected by
aging: they rely very little on quick processing and more on very well-
learned responses.

Although the construct “speed of processing” has been a powerful
motivator in a great deal of research, it has not been immune to criticism.
The most basic criticism (Collins, 1994; Kramer & Larish, 1996) is that
speed may very well play a central role in most cognitive tasks, but that
is a description, not an explanation: the mechanisms by which speed may
affect performance have not been specified (Craik & Anderson, 1999).
Indeed, even if one accepts the conclusion that slowing of processing can
account for the majority of the variance in performance, what causes the
slowing (Collins, 1994)?

Inhibition and Control

The impaired-inhibition view (Hasher & Zacks, 1988) is in some ways
similar to the reduced-speed-of-processing view. Both focus on processing
differences between younger and older subjects, and both posit a reduc-
tion in one general ability that contributes to performance on a wide
variety of tasks. According to the inhibitory view, deficits seen in perfor-
mance by elderly subjects are due to a difficulty in inhibiting irrelevant in-
formation, the consequences of which are increased interference and
reduced processing resources.

Hasher, Zacks, and May (1999) have suggested that inhibitory
processes could decline at three points: (1) inhibiting access of informa-
tion to immediate memory, (2) deleting information from immediate
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memory, and (3) inhibiting output of irrelevant responses. Although sep-
arating out these possibilities is difficult, there is some evidence for
deficits in each of those functions. The inhibitory view predicts not only
worse performance on a variety of memory tasks but also an improve-
ment under certain circumstances. For example, one major prediction is
that older adults will have more difficulty eliminating information from
working memory when it is activated but is irrelevant. Thus, they should
show better memory for irrelevant information than younger adults.
Dywan and Murphy (1996) reported that when younger and older adults
were given a surprise recognition test on irrelevant information, the
younger adults remembered more of the distracting information than the
older adults did. One interpretation is that both older and younger adults
process irrelevant information, but the younger adults are better at as-
signing the source of the irrelevant information and can inhibit these re-
sponses at output. A summary of this approach is offered by Stoltzfus,
Hasher, and Zacks (1996; see also Hasher et al., 1999).

Processing Resources and Environmental Support

One of the great debates in cognitive research during the 1990s con-
cerned whether memory (and cognition in general) is better thought of
from a systems view or a processing view (see, e.g., Foster & Jelicic,
1999). Although the dominant view posits multiple systems (Schacter,
Wagner, & Buckner, 2000; Tulving, 1999), the processing account (de-
scribed below) better explains the pattern of data found in research on
cognitive aging.

Historically the systems approach grows out of the structuralist tra-
dition in which the purpose of the science of psychology is to analyze and
describe the basic elements of cognition and discover how those elements
work together (Tichener, 1898; Tulving, 1983). Within this sort of frame-
work, development can be seen as a process of the maturation of those
structures in childhood and the deterioration of those systems in older
adulthood. This is implicitly (if not explicitly) the viewpoint of re-
searchers who investigate how brain lesions affect performance. Essen-
tially, they assume that a particular function is localized in one area of the
brain so that damage in a particular area can be correlated with a partic-
ular loss of function. This viewpoint also suggests that specific types of
function can be lost without all functioning being compromised. Finally,
this system or structural way of partitioning cognition could be inter-
preted as predicting that the process of aging will be like reverse devel-
opment: structures that mature latest should be most vulnerable to the
detrimental effects of aging and should start to show deterioration first
(Tulving, 1983).
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A very different view is embodied in what has been called a process-
ing approach to aging, argued by Craik (1986). Although Craik generally
restricts himself to discussing memory functioning, his viewpoint can be
extended and elaborated to encompass all of cognitive aging (Salthouse,
2001). When Craik looked at the pattern of differences between older
and younger adults, he found that the magnitude of the age difference in-
creased in a systematic way—but not in the way that would be predicted
by structural theories. Instead, it seemed that the more cues there were
available in the environment and the less the individual was forced to rely
on self-initiated processing in order to do the task, the smaller the age dif-
ference was in the task. But as the amount of environmental support de-
creased and the more self-initiated processing was necessary in order to
perform the task, the larger the age-related difference was. Tasks that
were supposedly controlled by one structure or another in the structural
theory varied within this taxonomy. In addition, tasks that were suppos-
edly controlled by different structures showed similar patterns.

Craik (1986) argues that memory and cognition are better described
in terms of processes rather than in terms of structures or systems. The in-
teraction of the environment at encoding, the environment at retrieval,
and the individual is the key to predicting what tasks will show age-
related declines. For example, within the systems view, recognition and
recall are both explicit memory tasks that rely on the episodic memory
system (Tulving, 1983). However, free recall performance is worse for
older and younger adults and recognition performance is the same, even
when overall difficulty is controlled (Craik & McDowd, 1987).

The processing view suggests that one of the effects of aging is to re-
duce the resources available to do the memory task (Craik, 1986; Craik
& Byrd, 1982; Craik, Anderson, Kerr, & Li, 1995) rather than the selec-
tive degradation of one system over another. This is supported by studies
showing that dividing attention in younger adults seems to simulate the
effects of aging. In addition, aging and divided attention both result in re-
duced frontal lobe activity when measured by neuropsychological mea-
sures such as positron emission tomography or functional magnetic
resonance imaging. Attention is needed in order to initiate a strategy and
make use of elaborate, deep encoding. Thus, older adults are at a disad-
vantage in using context or identifying the source of the information.
This viewpoint incorporates aspects of the transfer-appropriate process-
ing view in that environmental support provided at retrieval can interact
with internal cues to make up for the deficit, which is why cued recall is
better than free recall, and recognition is better than cued recall (Craik,
1986; Craik & Anderson, 1999). The processing view suggests that the
combination of the person, the task, and the environment are all needed
in order to explain age-related changes in memory.
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Declining Sensory Abilities as a Function of Age

Recent reports have demonstrated strong relationships between basic
sensory/perceptual capabilities and cognitive functioning. For example,
(Baltes and Lindenberger 1997; Lindenberger & Baltes, 1994) reported
that up to 70% of the variance in measures of intellectual ability for sub-
jects ranging in age from 25 to 101 years could be accounted for by a
composite score that included age, vision, and hearing abilities. In a sep-
arate study, speed of processing effects on intelligence was entirely medi-
ated by vision and hearing scores (Lindenberger & Baltes, 1994).

The other cognitive explanations described above could be reinter-
preted in the light of these results. For example, it is possible that speed
of processing slows because basic input processes result in impoverished
input that then takes more time to identify and interpret. In addition, dif-
ficulties in perceptual processing could take away resources that normally
would be devoted to higher-level processing such as rehearsal or elabora-
tion, resulting in reduced abilities to make use of contextual information.
Reduced inhibitory control could be an after-effect of reduced percep-
tual processing: the ability to focus on one stimulus while filtering out ir-
relevant information is reduced in the auditory system by the upward
spread of masking found in hearing loss and in the visual system by loss
of contrast information. More recent experiments and reviews have fur-
ther supported the substantial relations between sensory and cognitive
functioning (e.g., Scialfa, 2002; Schneider, Daneman, & Pichora-Fuller,
2002). This sort of direct effect of perceptual difficulties on cognitive pro-
cessing has been called the information-degradation hypothesis (Schnei-
der & Pichora-Fuller, 2000).

However, given the correlational nature of the previous studies, the
direction of causality cannot be conclusively determined. Lindenberger
and Baltes (1994), for example, suggested that a third factor, widespread
neural degeneration, might cause both perceptual and cognitive deterio-
ration (the common cause hypothesis). Another logical possibility actu-
ally reverses the causality and suggests that cognitive declines could cause
a depletion of resources at a higher level, which takes away resources that
would normally be devoted to the perceptual system (the cognitive load
on perception hypothesis). In addition, the effects of perceptual deterio-
ration could act gradually on cognitive processing and result in long-term
changes in the cognitive system (the sensory deprivation hypothesis).
Based on an extensive review of this literature with these possibilities in
mind, Schneider and Pichora-Fuller (2000) concluded that there is likely
to be a very complex relationship between perception and cognition be-
cause the two systems are highly integrated and interdependent. They
proposed an integrated system model of shared resources in which the
flexible allocation of resources is a key ingredient. This essentially com-
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bines all of the above hypotheses and suggests that each one could play a
role at any point in cognitive aging.

Biological Aspects of the Aging Brain

Advances in noninvasive neuro-imaging techniques have provided a win-
dow into physical differences in brain structure and function between
older and younger brains. Unfortunately, the techniques are not yet pre-
cise enough to give more than a relatively gross description of functional
and structural aspects of the aging brain. Nonetheless, two major differ-
ences have been found between the brains of older adults and those of
younger adults: absolute brain volume and frontal lobe functioning.
Changes that reduce total brain volume would seem to predict global
rather than specific age-related changes in cognitive functioning. As we
have seen above, that is not what is found in the behavioral data. How-
ever, Raz (2000) suggests that this difficulty can be overcome by positing
a threshold model in which age-related cognitive deficits become appar-
ent only after a certain amount of deterioration has occurred. Certain
functions that rely on more distributed areas of the brain (such as those
involved in combining multiple cues) may thus be differentially affected
by a general change in brain volume.

It is clear that although all areas of the brain appear to be smaller in
the older brain compared to the younger, the brain does not age uni-
formly. Aging seems to have a particular effect on the frontal lobe,
whereas the primary sensory cortices seem to remain structurally un-
changed. In one of the few longitudinal studies using brain imaging, Raz
and his colleagues (Raz et al., 2003) reported significant shrinkage in
specific areas of the brain, particularly in the frontal lobes, over a five-
year period in a sample of healthy adults ranging in age from 26 to 82
years old.

However, relating brain changes to specific cognitive deficits has
been difficult. In terms of relating specific functions to brain changes, the
clearest case is found by examining the blood flow to different areas of
the brain while engaging in a variety of tasks. Although there is age-
related shrinking of the frontal lobes, there is an actual increase in pre-
frontal activation in older as compared to younger adults. There have
been speculations (Grady et al., 1994; Raz, 2000) that this may be due to
the older adult’s making an effort to recruit general resources in order to
compensate for reduced processing efficiency at lower levels of process-
ing. This analysis dovetails nicely with the research on the relationship be-
tween sensory processing and cognition: the older adult is diverting
resources to deciphering the incoming information, which then takes
away from more higher-level processing resources. In the younger adult,
the initial encoding is generally more effortless and automatic.
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Anderson et al. (2000) measured brain activity in both younger and
older adults when they were performing a paired-associate task under con-
ditions of full or divided attention. They found reduced activity in the left
frontal lobe during encoding in older adults as well as in the younger adults,
but only when they were performing the primary task while doing a sec-
ondary task. They suggest that older adults might be essentially operating
with reduced attentional resources all the time, which would affect memory
processing. This fits in with the hypothesis that the frontal lobes are in-
volved in strategic, self-initiated aspects of memory (Kapur et al., 1995) and
that the difficulty of older adults to retrieve context may be due to a diffi-
culty in the encoding and retrieval of associative information, which is
known as the associative deficit hypothesis (Naveh-Benjamin, 2000).

IMPROVING COGNITIVE ABILITIES IN OLDER ADULTS

Is there anything to be done to reduce or slow the progress of age-related
declines in cognition? The findings on this point have been mixed and are
often difficult to interpret, partly because some studies suffer from basic
methodological flaws. However, there are at least three areas in which in-
terpretable research can be summarized: experience, cognitive training,
and improving vascular fitness through fitness training. A brief review
follows (for a more in-depth review, see Kramer & Willis, 2004).

Expertise

It is possible that individuals who are very experienced in a task or are ex-
perts in a particular domain might show little or no age-related decline in
those consolidated abilities. The available research on this question is
quite mixed. In particular, it has been found that some well-learned skills
(typing, complex game playing, piloting) can be maintained at very high
levels even in very old adults. However, the abilities that are spared are
specific to the area of expertise and do not generalize to other tasks or do-
mains. In addition, the maintenance of such skills is probably due to a va-
riety of compensatory strategies that the individual uses (Bosman, 1993,
1994). However, along with studies showing spared abilities, there are
numerous studies that have shown that age differences can be found
among experts in complex domains such as music-related tasks (Halpern,
Bartlett, & Dowling, 1995). The discrepancies between such findings and
the ones on typing might be due to differences in the demands of the task
or the components of each task (Kramer & Willis, 2004). Thus, although
it seems that some age-related declines can be reduced or at least com-
pensated for with experience or expertise, the effects are very domain spe-
cific and may not generalize to very complex tasks.
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Cognitive Training

What is the effect of deliberate training in cognitive skills? As in the pre-
ceding section, the available data show variable results. It is clear that
older adults can benefit from practice on specific tasks (such as visual
search, recognition, and recall) and that they show approximately the
same amount of gain as younger adults. However, as in the expertise lit-
erature, the training effects are quite specific to the task that is trained and
tend not to generalize to other tasks. Thus, if an individual is trained in
using a particular mnemonic technique, memory and cognitive perfor-
mance in general do not improve as well (Verhaeghen & Marcoen, 1996).
As a result, the usefulness of such training in everyday life is somewhat
open to question. Because it is clear that older adults can benefit from
cognitive training on specific tasks, if not overall, there should be some
benefit to developing training programs and targeting them at important
domains of performance.

Fitness Training

Due to the numerous studies showing a positive link between fitness and
cognitive abilities (e.g., Colcombe & Kramer, 2003), an obvious question
is whether increasing an older adult’s level of fitness will increase that per-
son’s cognitive functioning. As with the other possibilities considered in
this section, the answer is a qualified yes. Colcombe and Kramer (2003)
carried out a meta-analysis including a great many studies on whether fit-
ness training has an effect on cognitive functioning. They found that,
overall, improving fitness has a significant effect on cognitive functioning
and, moreover, the effects were largest on tasks that entailed executive
control processes such as planning, task coordination, and working mem-
ory. In other studies Colcombe and colleagues (Colcombe et al., 2003;
Kramer et al., 2003) suggested that the effects of fitness training on cog-
nition were due mainly to increases in cardiovascular fitness. They sug-
gested that older adults with good cardiovascular fitness lost less brain
tissue than those with poor cardiovascular fitness.

SUMMARY AND CONCLUSIONS

Age-related changes are slight in measures of crystallized intelligence such
as vocabulary or knowledge tests. In contrast, age-related losses are siz-
able when measured by tasks tapping fluid intelligence such as reasoning
and divided-attention tasks. The latter tasks generally require the ma-
nipulation of information or the coordination of multiple tasks. Perfor-
mance on tasks that offer sufficient retrieval cues and performance on
indirect tasks frequently show no age-related impairment. That is, to the
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extent that self-initiated processes are important, there will probably be
age-related differences; to the extent that the task provides sufficient cues
or relies on well-learned behaviors, there will probably be few or no age-
related differences.

Explanations of age-related differences in cognitive processing as a
function of age have focused on speed of processing, increased inhibition,
reduced processing resources, and self-initiated processing and reduced
sensory capabilities. In the end, most or all of these explanations will be
needed to a certain extent, depending on the particular task at hand. New
research using noninvasive imaging technology is still in its infancy but
shows the promise of providing converging evidence to the behavioral
data.

Decline in cognitive abilities has been shown to have wide social and
emotional consequences and has been linked to reductions in effective so-
cial functioning, diminished psychological well-being, difficulties in per-
sonal relationships, lower self-esteem, and a reduction in general quality
of life. Declines in physical health also have a significant impact on cog-
nitive processing. Even worrying about declines in cognitive functioning
can have a negative effect on health and relationships. Some declines may
be ameliorated with cognitive and fitness training, although the general-
ity of such training is limited. Cognitive aging researchers have only just
begun to incorporate such social and biological effects into their theories,
and much work is yet to be done in this area.

The field of cognitive aging is not a cohesive one. There are clear dis-
agreements in the methodology, theoretical constructs, and even what
questions are the important ones. However, the debates are healthy and
vigorous and have resulted in an increasing amount of imaginative re-
search that may not have been possible without these types of challenges.
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C H A P T E R  6

Disability Concepts 
and Measurement

Contributions of the Epidemiology of
Disability to Gerontological Inquiry

Fredric D. Wolinsky
Douglas K. Miller

In 1976, the sociologist Saad Nagi coined the phrase “the epidemiology
of disability.” His article began with this statement: “Despite its signifi-
cance as a health and social problem, it is only recently that disability has
attracted attention as an object of epidemiological analysis” (Nagi, 1976,
p. 439). Three decades later, a considerable number of scholars are ac-
tively interested in understanding disability. Although some are formally
trained as epidemiologists, others come from a variety of disciplines, in-
cluding sociology, demography, medicine, and public health. Together
they have contributed to gerontological inquiry by articulating the dis-
ablement process and documenting the prevalence of disability in the
population. The knowledge generated from their studies has fueled de-
bates about disability trends in the older adult population and provided
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conflicting evidence about whether older adults are living longer, health-
ier lives (Crimmins, 2004; Crimmins, Reynolds, & Saito, 1999; Freedman
et al., 2004; Manton & Gu, 2001; Manton & Land, 2000). This con-
flicting evidence is due in large part to the ongoing confusion regarding
the core disablement concepts and their measurement (Nagi, 1976; Ver-
brugge & Jette, 1994; Jette et al., 2002).

Given this situation, the purpose of this chapter is to (1) review the
conceptual model that Nagi originally presented, as well as his responses
to subsequent criticism concerning that model; (2) review the clarifica-
tions and dynamic recasting of the Nagi model provided by Lois Ver-
brugge and Alan Jette; (3) consider recent conceptual and measurement
innovations offered by Jette and his colleagues, as well as by Linda Fried
and her colleagues; and (4) consider recent conceptual and methodologi-
cal developments for determining when meaningful change in an individ-
ual’s score on a functional limitation or disability measure has occurred.

What warrants such an extended consideration of disability concepts
and their measurement in this chapter? The answer lies in the prevalence
of these conditions among older adults. To illustrate the disability burden
that older adults face, data from the Survey on Assets and Health Dy-
namics Among the Oldest Old (AHEAD) study, are presented in Table
6.1. Conducted by the University of Michigan’s Survey Research Center
for the National Institute on Aging, the AHEAD study included 7,447 re-
spondents from a nationally representative sample whose baseline inter-
views were conducted in 1993–1994. The percentage of these older adults
who reported having selected examples of active pathology, impairments,
functional limitations, and disability are shown in Table 6.1 by age. These
data underscore the fact that the prevalence of disease is considerable,
sensory and organic impairments are frequent, functional limitations
abound, and disability is all too common. Moreover, with the exception
of some decreases associated with survivor bias among the oldest age
groups, the prevalence of these conditions clearly increases with age. As
both the number and proportion of older adults continue to increase, so
will these prevalence estimates. Thus, an extended discussion of disabil-
ity concepts and their measurement is critically important for furthering
the process of informed gerontological inquiry.

NAGI’S CONCEPTUAL MODEL

Nagi’s conceptual model of disability is contained in four principal pub-
lications (Nagi, 1965, 1969, 1976, 1991) that have been cited by other
scholars over a thousand times. To facilitate a basic understanding of the
conceptual model, Figure 6.1 contains an overly simplistic diagram. As
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shown, there are four main concepts: active pathology, impairment, func-
tional limitation, and disability. These four concepts represent the distinct
but interrelated core components of the disablement process. The se-
quencing and direction of the arrows indicate that active pathology may
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TABLE 6.1 Percentage of Active Pathology, Impairment, Functional
Limitation, and Disability, by Age Group, Among the 7,447 Older Adults
Participating in the Baseline (1993) Round of Interviews for the Survey on
Assets and Health Dynamics among the Oldest Old

86 and 
Age Groups 70–75 76–80 81–85 Over Total

Active pathology
Arthritis 22.7 27.0 25.6 28.6 25.0
Cancer 11.8 13.5 14.0 12.0 12.7
Diabetes 14.2 14.0 10.9 8.0 12.9
Heart disease 25.9 28.9 35.0 32.2 29.1
Hypertension 45.6 48.4 47.1 41.0 46.1
Lung disease 9.3 9.7 9.7 5.8 9.1
Stroke 7.7 10.5 12.1 14.6 10.0

Impairments
Depressive symptoms 1.4 1.7 1.9 1.9 1.6

(mean; range = 0–8)
Cognitive ability 12.4 11.8 11.0 10.0 11.8

(mean; range = 0–15)
Self-reported poor health 10.6 13.3 18.6 17.5 13.5
Self-reported poor hearing 3.5 5.8 8.7 16.9 6.6
Self-reported poor memory 4.1 7.6 9.9 12.9 7.1
Self-reported poor vision 5.0 8.4 12.8 21.0 9.1

Functional limitations (Difficulties with . . .)
Picking up a dime 6.4 7.5 12.3 15.2 8.8
Lifting and carrying 10 pounds 25.4 34.0 41.2 50.5 33.4
Pushing or pulling heavy objects 28.5 35.0 40.0 49.4 34.6
Walking up one flight of stairs 21.7 28.6 36.0 49.3 29.2

Disability (Difficulties with one or more of five . . .)
Activities of daily living (ADLs; 14.0 20.0 25.8 37.6 20.4

e.g., dressing)
Instrumental ADLs (IADLs; 19.3 26.9 36.7 58.3 28.8

e.g., meal preparation)

ImpairmentActive Pathology Functional Limitation Disability

FIGURE 6.1 A simplistic representation of the main pathway is Nagi’s (1965,
1969, 1976, 1991) conceptual scheme for the epidemiology of disability.



result in impairment, that impairment may result in functional limitation,
and that functional limitation may result in disability. In fact, this pro-
gressive stream from left to right represents the principal pathway by
which disability develops. As we shall see, however, the representational
diagram in Figure 6.1 has fueled the productive debate over whether the
disablement process should be viewed as linear, fixed, and unrecoverable
(Verbrugge & Jette, 1994).

According to Nagi (1991), active pathology results from either in-
ternal sources, such as metabolic imbalance or degenerative disease, or
from external sources like trauma and infection. Regardless of the source,
active pathology interrupts or interferes with normal functioning and
stimulates the organism to attempt recovery. Impairment indicates func-
tional decrement of an anatomical, physiological, mental, or emotional
nature. Impairments can involve residual losses or abnormalities that
linger after recovery, or they may involve congenital defects. Like im-
pairments, functional limitations involve the ability to perform at normal
levels. The difference, however, is that functional limitations occur (or
manifest) at the level of the whole organism. Furthermore, functional
limitations are the direct link through which impairments may lead to dis-
ability. In contrast, disability refers to social functioning, and it involves
an inability or limitation in performing socially defined roles and tasks.
However, not all impairments or functional limitations lead to disability,
and similar disability patterns may result from different types of impair-
ments and functional limitations.

Further understanding of the distinctions among these four concepts
can be found among the indicators that Nagi and others have used to op-
erationalize them. In the absence of physician examination and labora-
tory testing, the most common indicators of active pathology have been
taken from self-reported disease history. Respondents in social and epi-
demiologic surveys are typically asked whether a doctor has ever told
them that they have a particular disease, such as angina, arthritis, asthma,
cancer, coronary artery disease, congestive heart failure, chronic obstruc-
tive pulmonary disease, diabetes, a heart attack, hypertension, kidney
disease, or a stroke. Each individual disease reported by the subject, or
their simple sum, can be used as an indicator of active pathology.

Impairments involve dysfunctional or structural abnormalities in one
or more body systems. They may be measured by a variety of methods,
including self-reported symptoms (such as dizziness or shortness of
breath) or self-rated global health assessments, clinical examinations, or
laboratory or epidemiologic field testing (such as range of motion, gait
speed, standing balance, grip strength, or peak expiratory flow). Basi-
cally, impairments are decrements to normal functional abilities that have
yet to progress to the stage where they affect how the individual per-
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forms, even though he or she may recognize that the deficit exists. For ex-
ample, a respondent may have significantly less balance, quadricep
strength, and digital dexterity than age and sex norms would suggest, but
these impairments may not pose difficulties in terms of her or his ability
to perform routine functions, such as bending over to pick up a dime.

Functional limitations emerge when impairments can be seen at the
individual level. They refer to limitations in cognitive functional ability,
such as memory and processing speed, and in sensory-motor functional
ability, such as walking, stair climbing, and reaching out to grab an ob-
ject. Nagi’s (1976) indicators asked the respondents to indicate if they
had no, some, or great difficulty in standing for long periods, lifting or
carrying weights of approximately 10 pounds, going up and down stairs,
walking, stooping-bending-kneeling, using hands and fingers, and reach-
ing out with either or both arms. It is important to note here that Nagi
advocated using both upper-body and lower-body functional limitation
items, although he did not construct separate scales (Wolinsky & John-
son, 1991).

The most widely used (Jette et al., 2002) functional limitation mea-
sure is the Physical Function Index (PFI) contained in the MOS 36-item
short-form health survey (SF-36) (Ware, Kosinski, & Dewey, 2000). The
PFI asks respondents whether they are limited a lot, limited a little, or
have no difficulty in performing 10 functions: vigorous activities, moder-
ate activities, lifting or carrying groceries, climbing several flights of
stairs, climbing one flight of stairs, bending-stooping-kneeling, walking
more than a mile, walking several hundred yards, walking 100 yards, and
bathing or dressing. As we shall see, however, the last PFI item is empir-
ically problematic and has repeatedly been shown psychometrically to
balk at being included with the other functional status items (Dexter,
Stump, Tierney, & Wolinsky, 1996; Wolinsky, Miller, Andresen, Malm-
strom, & Miller, 2004; Wolinsky & Stump, 1996). Moreover, the vigor-
ous activities, moderate activities, and bathing or dressing items are
conceptually problematic; according to Nagi’s (1976) conceptualization,
they are actually measures of disability (Jette et al., 2002).

To fully understand what separates disability from the other con-
cepts in the model, Nagi makes the point that the latter are all attributes
or properties of the individual. As such, active pathology, impairment,
and functional limitations can be measured within the individual, in iso-
lation from other individuals. This is not the case for disability, which is
essentially a social phenomenon involving the performance of task and
role assignments. Thus, Nagi relies on his sociological training in role the-
ory and role sets to differentiate disability as an extraindividual concept.

According to Nagi, disability exists in two main dimensions: work
and independent living. The work dimension has traditionally posed a bit
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of a problem inasmuch as measuring work for older adults, especially
those who are either fully or partially retired, is quite complicated. There-
fore, to simplify things, Nagi (1976) originally restricted his analyses to
respondents between the ages of 18 and 64. He then developed the Work
Disability Index, which ultimately classified respondents into one of three
categories. In the first category, he placed those who had no work dis-
ability, as indicated by regularly working in jobs of 36 hours per week or
more, including housekeeping or school work, and who reported no
health limitations in their current or previous positions. The second cat-
egory included persons who were limited in their work roles and activi-
ties by their health. People in this category were working regularly but
reported some difficulties in the performance of their jobs due to health
reasons. Individuals who were no longer in the labor force due to health
limitations were placed in the third category, which Nagi labeled the vo-
cationally disabled.

The second, and most commonly used, disability domain involves
limitations in independent living. For the most part, measures of inde-
pendent living tap activities of daily living (ADLs). There are two main
types of ADLs. The first involves personal care activities and has been
variously referred to simply as ADLs (Katz, Ford, Moskowitz, Jackson, &
Jaffe, 1963), personal ADLs (PADLs; Lawton, 1972), or basic ADLs
(BADLs; Verbrugge & Jette, 1994; Wolinsky & Johnson, 1991). ADLs
are measured by asking respondents whether they have difficulty (yes/no),
due to health reasons, in performing specific personal care activities, such
as bathing or showering, dressing, eating, getting in or out of a bed or a
chair, walking across a room, getting outside, or using the toilet. Typi-
cally, respondents who indicate that they have difficulty with a particular
task are then asked how much difficulty they have, with the response op-
tions being some difficulty, a lot of difficulty, or that they are unable to
perform the task at all. There is no clear consensus, however, about how
to incorporate this severity information. Indeed, in practice, the ADL
measure that is most commonly used is simply the number of ADLs for
which the respondent reports difficulty (Jette, 1994; Weiner, Hanley,
Clark, & Van Nostrand, 1990). When respondents indicate that they do
not do a particular task because of something other than a health reason
(i.e., someone else does it), they are asked whether they would have diffi-
culty if they tried to do the task.

The second main type of ADLs are instrumental ADLs (IADLs; Duke
University, 1978; Lawton, 1972; Rosow & Breslau, 1966). Like ADLs,
IADLs are measured by asking respondents whether they have difficulty
(yes/no), due to health reasons, in performing specific activities that go
beyond personal care. Such activities include meal preparation, shopping
for groceries or personal items, keeping track of expenses and paying
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bills, using the telephone, doing light housework (e.g., dishes or straight-
ening up), doing heavy housework (e.g., scrubbing floors or washing win-
dows), or managing medications. Respondents who express difficulty in
performing one of these activities are then asked how much difficulty they
have, using the same response options as in ADL items. Because of the
gender stratification in American society, where money management may
be considered “a man’s task” and meal preparation may be considered “a
woman’s task,” it is especially important with IADL items to determine
whether the respondent would have difficulty if he or she tried to do the
task (Lawton, 1972).

CLARIFYING AND DYNAMICALLY 
RECASTING THE MODEL

The purpose of Nagi’s (1965, 1969, 1976, 1991) conceptualization of
disability was to identify and frame the primary pathway through which
disease diminishes the individual’s functional abilities to perform his or
her task and role assignments—that is, to outline the way that disease
may ultimately result in disability. Verbrugge and Jette (1994) provide a
thorough and thoughtful review and update by recasting this conceptual-
ization as a dynamic approach, with special emphasis on identifying fac-
tors that may either accelerate or inhibit progress along that primary
pathway. They accomplish this by reframing Nagi’s focus on disability to
a focus on the disablement process, in which disablement refers to the im-
pact of acute and chronic conditions on an individual’s ability to func-
tion, and process refers to the dynamics of disablement, including the
direction, pace, and patterns of change.

Before describing Verbrugge and Jette’s (1994) dynamic recasting of
the disability process, it is important to note the lengths that they go to in
order to clarify how disability differs from functional limitation and how
disability should be measured. Basically, they underscore the fact that
“disability is difficulty doing activities in one’s regular milieu” (Verbrugge
& Jette, 1994, p. 5), and thus is essentially activity associated with one’s
social roles. In contrast, functional limitation reflects the individual’s ca-
pability to execute the physical actions (or tasks) that may be required for
performing that role. As such, Verbrugge and Jette are consistent with La
Plante’s (1990) prior pair-wise differentiations of functional limitations
versus disability using the contrasts of action versus activity and task ver-
sus role, or the similar contrast used by others of can do versus do do.

According to Verbrugge and Jette (1994), the correct and standard
way to measure disability is as indicated above: one asks individuals
whether they have any difficulty in performing specific ADL or IADL
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activities. If they do, the degree of difficulty is ascertained. Several alter-
native approaches that involve performance-based assessment of disabil-
ity have been developed in which the individual is observed and timed
doing ADL or IADL activities (Diehl, Willis, & Schaie, 1995; Marsiske &
Willis, 1995; Willis 1996). These alternative approaches, however, are
rather time-consuming and require laboratory-like settings for standard-
ization. As a result, they are infrequently used.

Some researchers (e.g., Gill, Robinson, & Tinetti, 1998; Gill & Kur-
land, 2003) have suggested an alternative strategy to measuring disabil-
ity that they refer to as the dependency approach. In it, dependency is
defined as needing or having help to do an activity. The proponents of
this approach believe that it provides a more fundamental and objective
measure of disability that is clinically relevant because it reflects a more
severe state of disability. Verbrugge and Jette (1994), however, reject this
approach as ill advised, because it causes further confusion in that de-
pendency actually measures the presence of supportive mechanisms that
act as a buffer to disability rather than disability itself. That is, the buffer
may simply reflect whether someone lives with the respondent and can
provide help or if the respondent can hire help.

Verbrugge and Jette’s (1994) model of the disablement process is es-
sentially the same as that shown in Figure 6.1, with the addition of three
sets of factors that moderate the flow and rate of progression through the
main pathway: risk factors, extraindividual factors, and intraindividual
factors. Consistent with longstanding epidemiologic traditions (Berkman
& Kawachi, 2000; Brownson & Petitti, 1998; Lilienfeld & Stolley, 1994),
risk factors are long-term, if not permanent, behaviors or attributes of
the individual or place that increase the odds of developing functional
limitations or disabilities. These include biological, sociodemographic,
psychosocial, and environmental characteristics that exist prior to or con-
comitantly with the initiation of the disablement process. In contrast, the
extraindividual and intraindividual factors enter the model at the point
where functional limitations are manifest and reflect the traditional ef-
fects of moderators (Aneshensel, 2002; Bollen, 1989; Heise, 1975). These
factors can be initiated earlier, as in the case of primary prevention.

Ideally, the function of these moderators is to buffer progression
through the main pathway, although sometimes there is backlash, or ex-
acerbation. Buffering involves interventions designed to avoid the onset
of disability, retard its progression, or return the individual to a fully
functioning state. These can either be located within the individual (intra-;
such as lifestyle or behavioral modification, enhanced coping skills, or
personal activity accommodation), or be effected upon the individual
(extra-; such as medical care, pharmaceutical therapy, standby assistance
or help, or environmental modifications). Exacerbation can also stem
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from within or outside the individual and may occur when the side effects
of an intervention result in greater harm than good, when individuals ex-
hibit atrophic or failure to thrive, vicious-cycle responses to their func-
tional limitations and disabilities, or when inflexible societal demands
emerge as barriers to avoiding, retarding, or resolving the disablement
process.

The intervention and exacerbation concepts highlight another im-
portant contribution made by Verbrugge and Jette (1994). This involves
clarification of the dynamic nature of their reformulation. Rather than
simply assuming that disability is a single process that is linear, fixed, and
unrecoverable, they note that the disablement process includes the po-
tential for feedback loops from any current position in the main pathway
back to the starting point (complete recovery or reversal), back to any
prior point (rehabilitation), or arrested progression (stabilization).

Three further notions are implied, if not actually embedded, in this
dynamic conceptualization. One is that each individual may have two or
more active pathologies, two or more impairments, two or more func-
tional limitations, and two or more disabilities occurring at any given
time. Thus, several layers of the disablement process may be, and in real-
ity usually are, operating at the same time. A second notion is that these
different layers are not isolated or unrelated. Indeed, interventions tar-
geted to improve one layer may help improve another layer, or they may
exacerbate the other layer of the disablement process. Thus, the layers of
the disablement process should not be considered independently. Third,
the different layers may interact in such a fashion as to produce an accel-
eration of the disablement process. That is, in combination, multiple lay-
ers may result in negative synergy, or the rapid downward spiral at the
end of the life course referred to variously as the “terminal drop,” “one
hoss shay,” “circling the drain,” or “tornado” effect (Ferraro & Kelley-
Moore, 2001; Fries, 1980; Wolinsky, Armbrecht, & Wyrwich, 2000).

Another clarification made by Verbrugge and Jette (1994) is their
distinction between intrinsic and actual disability. In general, most re-
search has focused on the former. Intrinsic disability is measured by set-
ting the context for the ADL items to be asked with a preceding statement,
such as, “By yourself, and without using any special equipment, do you
have any difficulty bathing or showering?” Thus, what is obtained is
whether, unassisted by aids (devices) or aides (people), the respondent has
difficulty doing the ADL item. In contrast, to capture actual disability, the
context-setting statement is not used.

The value of the distinction between intrinsic and actual disability is
that their difference represents the success of the respondent in overcom-
ing ADL limitations by relying on assistance from devices or people, or
both. In that sense, actual disability can be seen as an indicator of unmet

Disability Concepts and Measurement 119



need. The notion of unmet need helps to clarify Verbrugge and Jette’s
(1994) perspective that disability can be seen as a person-environmental-
fit failure. That is, society has not adequately helped the individual fulfill
his or her normal role expectations and obligations. This perspective
shifts the “blame” for disability from the individual to the societal level,
and echoes the emphasis in the voice of persons with life-long disabilities
who admonish society to “change the milieu, not me!” Subsequent work
by Susan Allen and her colleagues (Allen, Foster, & Berg, 2001; Allen &
Mor, 1997; Lima & Allen, 2001) has further clarified and expanded the
notion of unmet need from the person-environmental-fit perspective.

The last two contributions arising from Verbrugge and Jette’s (1994)
conceptualization of the disablement process involve the specification of
subsequent outcomes and the recognition of feedback loops resulting in
secondary conditions or dysfunctions. In terms of the former, it is noted
that disability has sequelae and that these often involve serious and global
outcomes. The negative consequences of disability include reduced qual-
ity of life, depression, short- or long-term institutionalization, and death.
Such outcomes would be placed in Figure 6.1 after an arrow flowing out
of disability. The notion of feedback loops represents an expansion of the
recognition suggested above that one layer of the disablement process
may affect another. More to the point is the recognition that a specific
disability (or functional limitation) may initiate the onset of secondary
disability (or functional limitation). Determining which are the primary
and which are the secondary disabilities, however, requires timing infor-
mation. This is complicated by the reversibility of disabilities and func-
tional limitations due to effective interventions over the life course.
Indeed, standard protocols for obtaining disability histories do not yet
exist, and substantially more theoretical and empirical work is needed on
this topic.

FURTHER CONCEPTUAL AND 
MEASUREMENT INNOVATIONS

The two major problems that continue to plague the epidemiology of dis-
ability are measurement and conceptual refinement (Jette, 1994, 1999,
2003; Jette & Keysor, 2003). In terms of measurement, it has been shown
that even apparently modest variations in the way that disability is mea-
sured lead to rather significant differences in estimates of prevalence and
incidence rates (Jette, 1994; Rodgers & Miller, 1997; Weiner et al.,
1990). This was first demonstrated using several different national sam-
ples in which the way that the disability questions were asked varied in
terms of the duration of the disability (short term versus lasting three
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months or more), whether the focus was on intrinsic or actual disability,
and if, and how, the degree of difficulty was considered (Weiner et al.,
1990). Because of concerns that compositional differences resulting from
variations in the sampling designs of these national studies could account
for some of the observed differences in disability prevalence and inci-
dence rates, subsequent studies (Jette, 1994; Rodgers & Miller, 1997) fo-
cused on using the same sample but asking the disability questions in
multiple and different ways. Although this controls for compositional
change, it introduces other potential problems related to respondent bur-
den and ordering effects.

Nonetheless, in both a regional probability sample of six New En-
gland states (Jette, 1994) and a national sample of older adults (Rodgers
& Miller, 1997), results similar to those reported by Weiner et al. (1990)
were observed. That is, different approaches to measuring disability lead
to substantial variations in estimated prevalence and incidence rates. Not
surprisingly, both of these more recent studies demonstrated that the use
of dependency (received personal assistance) measures substantially un-
derestimated the extent of disability. In a similar vein, Gill and Kurland
(2003) have more recently shown that disability incidence rates are sig-
nificantly underestimated in longitudinal studies that have follow-up pe-
riods longer than six months because of the high rate of recovery from
disability, even among older adults. Accordingly, the search for the right
way to measure disability continues.

Current efforts to correctly measure disability range from the rela-
tively straightforward and parsimonious to the more detailed and time-
consuming. In terms of simplicity, Verbrugge, Merrill, and Liu (1999)
have endeavored to develop a single-item, self-rated disability question as
an analogue to the popular self-rated health item (“How would you rate
your health? Would you say it is excellent, very good, good, fair, or
poor?”). The underlying motivation here involves both the remarkably
predictive value of the self-rated health question in terms of subsequent
mortality and the use of health services (Idler & Kasl, 1991; Idler, 1992;
Wolinsky & Johnson, 1992), as well as the desire to find a parsimonious
measure of disability that could be included in omnibus surveys.

Verbrugge et al.’s (1999) focus was on the global question from the
Centers for Disease Control’s (CDC) Behavioral Risk Factor Surveillance
System Survey (BRFSS), which asks respondents: “During the past 30
days, for about how many days did your poor physical or mental health
keep you from doing your usual activities, such as self-care, work, or
recreation?” Using data from three nationally representative studies—the
Health and Retirement Study (HRS), the AHEAD, and BRFSS—Ver-
brugge et al. (1999) found that when the response to this global question
was dichotomized to reflect 0 versus 1 to 30 days, it was comparable to
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that measured by dichotomizing responses to a more detailed set of ques-
tions where 0 equals no disability and 1 equals disability on one or more
ADL and IADL items. Furthermore, when dichotomized as less than 10
disability days versus 11 or more, the global question correlated well
with specific disabilities and dependencies. The global disability ques-
tion, however, is not a panacea. Although it provides a parsimonious es-
timate of the prevalence of any disabilities, it is not suitable for use in
identifying specific disabilities or the onset of new or recovery from old
disabilities. Thus, global disability measures are best suited for estimating
crude prevalence rates or the association of having any disability with
other outcomes.

Among the more detailed and time-consuming approaches to dis-
ability measurement is the recent and provocative work of Jette and col-
leagues (Jette et al., 2002; Haley et al., 2002) resulting in the Late-Life
Function and Disability Instrument (Late-Life FDI). Proceeding by the
book (DeVellis, 2003) for the development of new indicators, Jette and
colleagues developed a novel questionnaire that is an expansion of the
traditional ADLs and IADLs. This questionnaire addresses both the fre-
quency of and limitation in performing 25 life activities, as well as the ex-
tent of difficulty in performing 48 common functional tasks. The first
phase of their developmental work involved a detailed review of existing
measures from which to select or generate items, expert panel evaluation
of those items, and suggestions from a series of focus group evaluations
by older adults themselves. The second phase involved the collection of
detailed data on a targeted convenience sample of 150 older adults who
collectively provided a wide range of functional and disability levels.

Extensive psychometric evaluation of the data using exploratory fac-
tor analysis and item response theory techniques reduced the number of
disability items to 16 and the number of common functional tasks to 32.
Two questions are asked for each of the disability items: (1) “How often
do you do a particular task?” and (2) “To what extent do you feel limited
in doing a particular task?” Two underlying dimensions emerged for the
frequency aspect reflecting social role versus personal role components
(similar to the extra- versus intraindividual distinction discussed above).
Two dimensions also emerged from the limitation aspect reflecting in-
strumental role versus management role components. The instrumental
role component included items such as traveling out of town and work-
ing at a volunteer job, while the management role included items such as
taking care of one’s own health and taking care of household business
and finances. The four resulting disability dimensional scales had good re-
liability and validity (Jette et al., 2002). Only one question was asked for
each of the common functional tasks: “How much difficulty do you have
doing a particular activity without the help of someone else or the use of
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assistive devices?” (Haley et al., 2002). Three functional dimensions
emerged, reflecting upper extremity movements, basic lower extremity
movements, and advanced (i.e., vigorous or strenuous) lower extremity
movements. The three resulting functional dimension scales also had
good reliability and validity.

The most promising feature of the Late-Life FDI is that it was built
from the ground up for the purpose at hand. That is, it is theoretically
consistent with the disablement process model developed by Nagi (1965,
1969, 1976, 1991) and clarified and elaborated by Verbrugge and Jette
(1994). Moreover, it takes into consideration the frequency of perfor-
mance and extent of limitation in the disability items. In addition, it con-
siderably expands the range of intensity and duration of the functional
activities under consideration. Finally, the use of item response theory
methods provides a weighting metric reflecting the importance of each
item. These strengths, however, are offset by two major weaknesses. First,
it took the respondents about 25 minutes on average to complete the
functional limitation and disability components of the Late-Life FDI. This
poses considerable respondent burden and substantially diminishes the
possibility that the Late-Life FDI will be included in large-scale studies.
Second, the 150-person developmental sample was obtained by conve-
nience in two regions of one state. As a result, generalizability is limited,
and population norms for the Late-Life FDI do not exist. These weak-
nesses notwithstanding, the Late-Life FDI is a promising development.

Important contributions to refining the conceptualization and mea-
surement of disability have also been made by Fried and her colleagues.
Noting that the traditional approach for ascertaining physical disabil-
ity based on reported difficulty captures only the tip of the iceberg and
misses adaptations that respondents have made along the way that make
the task easier and thus prevent a sense of difficulty (Fried, Herdman,
Kuhn, Rubin, & Turano, 1991), they proposed measuring subclinical dif-
ficulty as an early warning sign that the disablement process was under-
way (Fried et al., 1996). Basically, Fried and colleagues view subclinical
disability as an intermediary stage along the disability continuum. Al-
though they did not explicitly attempt to integrate the subclinical disabil-
ity concept into Verbrugge and Jette’s (1994) model of the disablement
process, it might logically be positioned between functional limitation and
disability.

This represents a conceptual deviation, inasmuch as Fried’s subclin-
ical disability concept would seem to be equivalent to “activity accom-
modation.” This deviation becomes clearer in the context of the
ascertainment methods for subclinical disability, which involve asking
two additional questions for each ADL or IADL activity. One question
focuses on modifying the method of task performance (e.g., “Because of
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health or physical problems, have you changed the method you use to
bathe or shower?”), and the other focuses on modifying the frequency of
task performance (e.g., “Because of health or physical problems, do you
bathe or shower less often now?”). This approach facilitates the identifi-
cation of respondents who report no difficulty with task performance, but
have compensated for their functional decrement by modifying the
method or frequency of task performance.

Cross-sectional data support the reliability and construct validity of
the subclinical difficulty concept (Freid et al., 1996), and longitudinal data
have demonstrated its predictive validity in terms of incident disability in
older women (Fried, Bandeen-Roche, Chaves, & Johnson, 2000). Indeed,
using data on 436 community-dwelling women who were 70 to 80 years
old at baseline in the Women’s Health and Aging Study, subclinical dis-
ability in two tasks—walking a half-mile or more and climbing up 10
steps—were significant predictors of incident disability in those tasks 18
months later. From the standpoint of the disablement process defined by
Nagi (1965, 1969, 1976, 1991) and Verbrugge and Jette (1994), however,
these two tasks are actually functional limitations rather than disabilities.

Longitudinal analysis of data from the 998 respondents in the
African American Health study (Miller et al., 2004; Wolinsky, Miller,
Andresen, Malmstrom, & Miller, 2005a, 2005b) has further demon-
strated the reliability and contextual validity of subclinical measures for
both functional limitation and disability, and has convincingly shown
that subclinical measures at baseline are very robust predictors of the
onset of the respective functional limitation or disability within two years
of follow-up. Thus, ascertainment of subclinical levels of functional lim-
itation and disability appears to be an effective way to provide a promis-
ing early warning system for targeting individuals most likely to benefit
from interventions to prevent, delay, or even reverse the disablement
process. Similar to the promising work of Jette and colleagues on the
Late-Life FDI (Haley et al., 2002; Jette et al., 2002), however, the main
limitation with the subclinical ascertainment approach is respondent bur-
den and the time consumed in asking two additional questions for each
task of those respondents who report no task difficulty.

DETERMINING WHEN MEANINGFUL 
CHANGE HAS OCCURRED

The underlying goal of aging and life course studies is to examine changes
over time. Doing so requires a framework for determining when a mean-
ingful change has occurred. This is relatively straightforward in the case
of reliably and validly measured dichotomies, such as whether the re-
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spondent has any difficulty performing a particular functional task or role
activity. In that case, meaningful change has occurred whenever the re-
spondent’s answer changes over time from not having difficulty to having
difficulty, or vice versa. It is not so straightforward, however, when one
moves beyond the simplicity of whether difficulty exists with a particular
item, to either the degree of difficulty with that item or summary mea-
sures that combine responses to sets of ADLs or IADLs (Wolinsky et al.,
2000). Moreover, although this issue has recently been recognized as one
of the two most serious problems in the disability literature (Jette, 2003),
it has not received adequate attention.

Considerable work has been done on determining whether meaning-
ful change has occurred with respect to health-related quality of life
(HRQoL) measures, and it is instructive to consider those methods here,
especially because HRQoL has been identified by Verbrugge and Jette
(1994) as an important sequela of disability. At the root of the problem
is the well-known fact that all measures have two variance components:
true score and error (DeVellis, 2003; Nunnally, 1967). There are two
types of error: random error, which diminishes reliability, and systematic
error, which diminishes validity. Using the illustrative notion of shooting
a gun at a target composed of progressively larger concentric circles, the
tightness of the cluster of shots represents reliability, and the proximity of
the center of that cluster to the bull’s eye represents validity. Ideally, the
cluster should be tight and centered on the bull’s eye.

Using the concentric circle analogy, the issue of determining whether
meaningful change has occurred involves comparing cluster centers ob-
tained from the same shooter at two different points in time, where the in-
dividual bullet holes represent the response to specific ADL or IADL
activities. If the cluster centers (i.e., scale scores) are different, the prob-
lem is knowing whether the difference is due to the size of the clusters
(i.e., reliability), or whether the bull’s eye has been moved (i.e., validity).
There are two major approaches for determining whether meaningful
change has occurred: distributional and anchor methods. Distributional
methods rely on information contained in the frequency distribution of
the measure under consideration. The most widely recognized approach
derives from Jacob Cohen’s (1969) classic work on effect size. What
Cohen suggested was that the magnitude of intervention and control
group-level differences could best be gauged by (1) obtaining the average
change from baseline to the end of the study in each group, (2) subtract-
ing the average change in the control group from the average change in
the intervention group, and (3) dividing the result by the pooled standard
deviation obtained from both groups at baseline. The result is effect size,
a measure of the average change attributable to the intervention expressed
relative to an estimate of the amount of variation in the population.
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Based on decades of intervention studies in education, Cohen (1969)
suggested that effect sizes of .20 or greater were small, effect sizes of .50
or greater were medium, and effect sizes of .80 or greater were large. The
main problem with the effect size approach is that the categorization of
levels is arbitrary. Indeed, others have argued for different categorical cut-
offs, relying on similarly arbitrary arguments. Interestingly, the most
widely cited of the arbitrarily argued meaningful categorical cut-offs are
very close to Cohen’s .50 level (Feinstein, 1999; Sloan, Loprinzi, &
Kuross, 1988; Testa, 1987). Moreover, in a recent meta-analysis, Nor-
man, Sloan, and Wyrwich (2003) reviewed 38 studies that yielded 68 ef-
fect size estimates and found that the mean estimated meaningfully
important difference (MID) was .495. Furthermore, if there are seven re-
sponse options for each question on the scale, an effect size of .50 is re-
markably close to estimates of human abilities to discriminate between
two feeling states (Miller, 1956). And if the reliability (internal consis-
tency or test-retest) of the scale is about .75, then an effect size of .50 is
equivalent to one standard error of measurement (1-SEM), which Wyr-
wich et al. have shown corresponds to typical anchor-based MID assess-
ments (Wyrwich, Nienaber, Tierney, & Wolinsky, 1999; Wyrwich,
Tierney, & Wolinsky, 1999, 2002).

Anchor-based approaches to establishing MIDs rely on some external
criterion. For example, in addition to being asked the set of HRQoL ques-
tions at baseline and follow-up, subjects would also be asked whether there
had been a meaningful change in their life condition over that period of
time, and if so, whether that change was small, medium, or large. The av-
erage difference between the baseline and follow-up HRQoL scores within
each of the seven resulting groups on the retrospective change measure (a
large difference for the worse, no change, or a large difference for the bet-
ter) would then be construed as the HRQoL thresholds defining the levels
of meaningful change. As indicated above, Wyrwich and colleagues (Wyr-
wich, Nienaber, et al., 1999; Wyrwich, Tierney, et al., 1999; Wyrwich et
al., 2002) have shown that the minimally important change approximates
1-SEM, which is generally equivalent to an effect size of .50. The principal
problem with the anchor-based methods is selecting the appropriate an-
chor. In the case of patients and their HRQoL, should the anchor come
from the patients, their primary care providers, or an independent panel of
expert physicians (Wyrwich, Tierney, Babu, Kroenke, & Wolinsky, 2005)?
The answer depends on whether one is looking for the minimally detectable
difference for the patient, the amount of change required for the primary
care physician to initiate a change in the treatment regimen, or a more uni-
versal guideline devoid of situational context.

Although this section has focused on work done in HRQoL, similar
issues apply in evaluating meaningful change in the disablement process.
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For example, how much recovery must occur to demonstrate that a dis-
ability reduction intervention has been successful? Or how much pro-
gression must occur to warrant an increase in reimbursement for home
health care or eligibility for institutional placement? Although the work
done on assessing meaningful change in HRQoL provides a valuable tem-
plate for discussing these difficult issues, it does not resolve them. More-
over, it is clear that longitudinal models using three or more waves of
data are becoming more common in gerontological studies (Ferraro &
Kelley-Moore, 2003). Therefore, further work is needed to generalize the
essence of meaningful change in the disablement process into more so-
phisticated multiwave analyses using Markov models or latent growth
curve approaches (Mendes de Leon, Glass, & Berkman, 2003; Mendes de
Leon, Guralnik, & Bandeen-Roche, 2002; McArdle, Ferrer-Caja, Ham-
agami, & Woodcock, 2002; McArdle et al., 2004).

CONCLUSION

The purpose of this chapter was to provide an organizing framework for
the study of functional limitations and disability in older adults. We
began by reviewing the conceptual model that Nagi (1965, 1969, 1976)
originally presented, as well as his responses to subsequent criticism con-
cerning that model (Nagi, 1991). This was followed by a review of the
clarifications and dynamic recasting of Nagi’s model provided by Ver-
brugge and Jette (1994). Conceptual and measurement innovations of-
fered by Jette and his colleagues (the Late-Life FDI; Haley et al., 2002;
Jette et al., 2002), as well as by Fried and her colleagues (subclinical dis-
ability; 1991, 1996, 2000), were then considered. The final section briefly
reviewed conceptual and methodological developments for determining
when meaningful change in an individual’s score on a functional limita-
tion or disability measure has occurred (Norman et al., 2003). Many of
the major issues identified early on in the epidemiology of disability—
conceptual confusion, inappropriate and inadequate measurement, and
the lack of consensus on knowing when important changes in levels of
functional limitations or disability have occurred—continue to exist. Fur-
ther coordinated conceptual and methodological development is needed
if advances are to be made in the epidemiology of disability.

REFERENCES

Allen, S. M., & Mor, V. (1997). The prevalence and consequences of unmet need:
Contrasts between older and younger adults with disability. Medical Care,
35, 1132–1148.

Disability Concepts and Measurement 127



Allen, S. M., Foster, A., & Berg, K. (2001). Receiving help at home: The interplay
of human and technological assistance. Journal of Gerontology: Social Sci-
ences, 56B, S374–S382.

Aneshensel, C. S. (2002). Theory-based data analysis for the social sciences.
Thousand Oaks, CA: Pine Forge Press.

Berkman, L. F., & Kawachi, I. (2000). Social epidemiology. New York: Oxford
University Press.

Bollen, K. A. (1989). Structural equations with latent variables. San Francisco:
Jossey-Bass.

Brownson, R. C., & Petitti, D. B. (1998). Applied epidemiology: Theory to prac-
tice. New York: Oxford University Press.

Cohen, J. (1969). Statistical power analysis for the behavioural sciences. London:
Academic Press.

Crimmins, E. M. (2004). Trends in the health of the elderly. Annual Review of
Public Health, 25, 79–98.

Crimmins, E. M., Reynolds, S. L., & Saito, Y. (1999). Trends in health and abil-
ity to work among the older working age population. Journal of Gerontol-
ogy: Social Sciences, 54, S31–S40.

DeVellis, R. F. (2003). Scale development: Theory and applications. Thousand
Oaks, CA: Sage.

Dexter, P. R., Stump, T. E., Tierney, W. M., & Wolinsky, F. D. (1996). The psy-
chometric properties of the SF-36 health survey among older adults in clin-
ical settings. Journal of Clinical Geropsychology, 2, 225–237.

Diehl, M., Willis, S. L., & Schaie, K. W. (1995). Everyday problem solving in
older adults: Observational assessment and cognitive correlates. Psychology
and Aging, 10, 478–491.

Duke University Center for the Study of Aging and Human Development. (1978).
Multidimensional functional assessment: The OARS methodology. Durham,
NC: Duke University.

Feinstein, A. R. (1999). Indexes of contrast and quantitative significance for com-
parisons of two groups. Statistics in Medicine, 18, 2557–2581.

Ferraro, K. F., & Kelley-Moore, J. A. (2001). Self-rated health and mortality
among black and white adults: Examining the dynamic evaluation thesis.
Journal of Gerontology: Social Sciences, 56B, S195–S205.

Ferraro, K. F., & Kelley-Moore, J. A. (2003). A half-century of longitudinal meth-
ods in social gerontology: Evidence of change in the journal. Journal of
Gerontology: Social Sciences, 58B, S264–S270.

Freedman, V. A., Crimmins, E. M., Schoeni, R. F., Spillman, B. C., Aykan, H.,
Kramarow, E., et al. (2004). Resolving inconsistencies in trends in old-age
disability: Report from a technical working group. Demography, 41,
417–441.

Fried, L. P., Bandeen-Roche, K., Chaves, P. H. M., & Johnson, B. A. (2000). Pre-
clinical mobility disability predicts incident mobility disability in older
women. Journal of Gerontology: Medical Sciences, 55A, M43–M52.

Fried, L. P., Bandeen-Roche, K., Williamson, J. D., Prasada-Rao, P., Chee, E.,
Tepper, S., et al. (1996). Functional decline in older adults: Expanding meth-

128 GERONTOLOGY



ods of ascertainment. Journal of Gerontology: Medical Sciences, 51A,
M206–M214.

Fried, L. P., Herdman, S. J., Kuhn, K. E., Rubin, G., & Turano, K. (1991). Pre-
clinical disability: Hypotheses about the bottom of the iceberg. Journal of
Aging and Health, 3, 285–300.

Fries, J. F. (1980). Aging, natural death, and the compression of morbidity. New
England Journal of Medicine, 303, 130–135.

Gill, T. M., & Kurland, B. (2003). The burden of patterns of disability in activi-
ties of daily living among community-living older persons. Journal of Geron-
tology: Medical Sciences, 58A, 70–75.

Gill, T. M., Robinson, J. T., & Tinetti, M. E. (1998). Difficulty and dependence:
Two components of the disability continuum among community-living older
persons. Annals of Internal Medicine, 128, 96–101.

Haley, S. M., Jette, A. M., Coster, W. J., Kooyoomjian, J. T., Levenson, S.,
Heeren, T., et al. (2002). Late life function and disability instrument: II. De-
velopment and evaluation of the function component. Journal of Gerontol-
ogy: Medical Sciences, 57A, M217–M222.

Heise, D. (1975). Causal analysis. New York: Wiley-Interscience.
Idler, E. M. (1992). Self-assessed health and mortality: A review of studies. In S.

Maes, H. Leventhal, & M. Johnston (Eds.), International review of health
psychology (pp. 35–54). New York: Wiley.

Idler, E. L., & Kasl, S. V. (1991). Health perceptions and survival: Do global eval-
uations of health status really predict mortality? Journal of Gerontology, 46,
S55–S65.

Jette, A. M. (1994). How measurement techniques influence estimates of disabil-
ity in older populations. Social Science and Medicine, 38, 937–942.

Jette, A. M. (1999). Disentangling the process of disablement. Social Science and
Medicine, 48, 471–472.

Jette, A. M. (2003). Assessing disability in studies on physical activity. American
Journal of Preventive Medicine, 25, 122–128.

Jette, A. M., Haley, S. M., Coster, W. J., Kooyoomjian, J. T., Levenson, S.,
Heeren, T., et al. (2002). Late life function and disability instrument: I. De-
velopment and evaluation of the disability component. Journal of Gerontol-
ogy: Medical Sciences, 57A, M209–M216.

Jette, A. M., & Keysor, J. J. (2003). Disability models: Implications for arthritis
exercise and physical activity interventions. Arthritis and Rheumatism, 49,
114–120.

Katz, S., Ford, A., Moskowitz, R., Jackson, B., & Jaffe, M. (1963). Studies of ill-
ness in the aged. The Index of ADL: A standardized measure of biological
and psychological function. Journal of the American Medical Association,
185, 914–919.

La Plante, M. P. (1990). Who counts as having a disability? Musings on the mean-
ing and prevalence of disability. Disability Studies Quarterly, 10, 15–17.

Lawton, M. P. (1972). Assessing the competence of older people. In D. Kent, R.
Kastenbaum, & S. Sherwood (Eds.), Research planning and action for the el-
derly. New York: Behavioral Publications.

Disability Concepts and Measurement 129



Lilienfeld, D. E., & Stolley, P. D. (1994). Foundations of epidemiology (3rd ed.).
New York: Oxford University Press.

Lima, J. C., & Allen, S. M. (2001). Targeting risk for unmet need: Not enough
help versus no help at all. Journal of Gerontology: Social Sciences, 56B,
S302–S310.

Manton, K. G., & Gu, X. (2001). Changes in the prevalence of chronic disability
in the United States black and nonblack population above age 65 from 1982
to 1999. Proceedings of the National Academy of Sciences, 98, 6354–6359.

Manton, K. G., & Land, K. C. (2000). Active life expectancy estimates for the
U.S. elderly population: A multidimensional continuous-mixture model of
functional change applied to completed cohorts, 1982–1996. Demography,
37, 253–265.

Marsiske, M., & Willis, S. L. (1995). Dimensionality of everyday problem solv-
ing in older adults. Psychology and Aging, 10, 269–283.

McArdle, J. J., Ferrer-Caja, E., Hamagami, F., & Woodcock, R. W. (2002).
Comparative longitudinal structural analyses of the growth and decline of
multiple intellectual abilities over the life span. Developmental Psychology,
38, 115–142.

McArdle, J. J., Hamagami, F., Jones, K., Jolesz, F., Kikinis, R., Spiro, A., et al.
(2004). Structural modeling of dynamic changes in memory and brain struc-
ture using longitudinal data from the Normative Aging Study. Journal of
Gerontology: Psychological Sciences, 59B, P294–P304.

Mendes de Leon, C. F., Glass, T. A., & Berkman, L. F. (2003). Social engagement
and disability in a community population of older adults: The New Haven
EPESE. American Journal of Epidemiology, 157, 633–642.

Mendes de Leon, C. F., Guralnik, J. M., & Bandeen-Roche, K. (2002). Short-term
change in physical function and disability: The Women’s Health and Aging
Study. Journal of Gerontology: Social Sciences, 57B, S355–S365.

Miller, D. K., Malmstrom, T. K., Joshi, S., Andresen, E. M., Morley, J. E., &
Wolinsky, F. D. (2004). Clinically relevant levels of depressive symptoms in
community-dwelling middle aged African Americans. Journal of the Ameri-
can Geriatrics Society, 52, 741–748.

Miller, G. A. (1956). The magic number seven plus or minus two: Some limits on
our capacity for processing information. Psychological Review, 63, 81–97.

Nagi, S. Z. (1965). Some conceptual issues in disability and rehabilitation. In M.
B. Sussman (Ed.), Sociology and rehabilitation (pp. 100–113). Washington,
DC: American Sociological Association.

Nagi, S. Z. (1969). Disability and rehabilitation: Legal, clinical, and self concepts
and measurement. Columbus: Ohio State University Press.

Nagi, S. Z. (1976). An epidemiology of disability among adults in the United
States. Milbank Memorial Fund Quarterly/Health and Society, 54, 439–467.

Nagi, S. Z. (1991). Disability concepts revisited: Implications for prevention. In
A. M. Pope & A. R. Tarlov (Eds.), Disability in America: Toward a national
agenda for prevention (pp. 309–327). Washington, DC: National Academy
Press.

130 GERONTOLOGY



Norman, G. R., Sloan, J. A., & Wyrwich, K. W. (2003). Interpretation of changes
in health related quality of life: The remarkable universality of half a stan-
dard deviation. Medical Care, 41, 582–592.

Nunnally, J. C. (1967). Psychometric theory. New York: McGraw-Hill.
Rodgers, W., & Miller, B. (1997). A comparative analysis of ADL questions in

surveys of older people. Journal of Gerontology: Social Sciences, 52B,
S325–S335.

Rosow, I., & Breslau, N. (1966). A Guttman health scale for the aged. Journal of
Gerontology, 21, 556–559.

Sloan, J. A., Loprinzi, C. L., & Kuross, S. A. (1988). Randomized comparison of
four tools measuring overall quality of life in patients with advanced cancer.
Journal of Clinical Oncology, 16, 3662–3673.

Testa, M. A. (1987). Interpreting quality of life clinical trial data for use in the
clinical practice of antihypertensive therapy. Journal of Hypertension, 5,
S9–S13.

Verbrugge, L. K., & Jette, A. M. (1994). The disablement process. Social Science
and Medicine, 38, 1–14.

Verbrugge, L. K., Merrill, S. S., & Liu, X. (1999). Measuring disability with par-
simony. Disability and Rehabilitation, 21, 295–306.

Ware, J. E., Kosinski, M., & Dewey, J. E. (2000). How to score Version 2 of the
SF-36 health survey. Boston: QualityMetric.

Weiner, J., Hanley, R., Clark, R., & Van Nostrand, J. (1990). Measuring the ac-
tivities of daily living: Comparisons across national surveys. Journal of
Gerontology: Social Sciences, 45, S229–S237.

Willis, S. L. (1996). Everyday cognitive competence in elderly persons: Concep-
tual issues and empirical findings. Gerontologist, 36, 595–601.

Wolinsky, F. D., Armbrecht, E. S., & Wyrwich, K. W. (2000). Rethinking func-
tional limitation pathways. Gerontologist, 40, 137–146.

Wolinsky, F. D., & Johnson, R. J. (1991). The use of health services by older
adults. Journal of Gerontology: Social Sciences, 46, S345–S357.

Wolinsky, F. D., & Johnson, R. J. (1992). Perceived health status and mortality
among older men and women. Journal of Gerontology: Social Sciences, 47,
S304–S312.

Wolinsky, F. D., Miller, D. K., Andresen, E. M., Malmstrom, T. K., & Miller J.
P. (2004). Health related quality of life in middle aged African Americans.
Journal of Gerontology: Social Sciences, 58B, S118–S123.

Wolinsky, F. D., Miller, D. K., Andresen, E. M., Malmstrom, T. K., & Miller, J.
P. (2005a). Reproducibility of physical performance and physiologic assess-
ments. Journal of Aging and Health, 17, 111–124.

Wolinsky, F. D., Miller, D. K., Andresen, E. M., Malmstrom, T. K., & Miller, J.
P. (2005b). Further evidence for the importance of sub-clinical functional
limitation and sub-clinical disability assessment in gerontology and geri-
atrics. Journal of Gerontology: Social Sciences, 60B, S146–S151.

Wolinsky, F. D., & Stump, T. E. (1996). A measurement model of the MOS
36-Item Short Form Health Survey (SF-36) in a clinical sample of 

Disability Concepts and Measurement 131



disadvantaged, older, Black and White men and women. Medical Care, 34,
537–548.

Wyrwich, K. W., Nienaber, N. A., Tierney, W. M., & Wolinsky, F. D. (1999).
Linking clinical relevance and statistical significance in evaluating intra-
individual changes in health-related quality of life. Medical Care, 37,
469–478.

Wyrwich, K. W., Tierney, W. M., Babu, A. N., Kroenke, K., & Wolinsky, F. D.
(2005). A comparison of clinically important differences in health-related
quality of life for patients with asthma, lung disease, or heart disease. Health
Services Research, 40, 577–592.

Wyrwich, K. W., Tierney, W. M., & Wolinsky, F. D. (1999). Further evidence
supporting a SEM-based criterion for identifying meaningful intra-individual
changes in health-related quality of life instruments. Journal of Clinical Epi-
demiology, 52, 861–873.

Wyrwich, K. W., Tierney, W. M., & Wolinsky, F. D. (2002). Using the standard
error of measurement to identify important intra-individual change on the
Asthma Quality of Life Questionnaire. Quality of Life Research, 11, 1–7.

132 GERONTOLOGY



133

C H A P T E R  7

The Role of Nutrition 
in the Older Individual

Dorothy M. Morré

Given the demographic trends documented in chapter 2, there is increased
susceptibility to age- and diet-related diseases that can increase the risk of
mortality. The role of nutrition in the aging process continues to attract
public interest in the hope that specific nutrients can decrease mortality
risk, prevent the development of chronic diseases, and perhaps slow aging
itself. In addition, nutrition services play a key role in the treatment and
reduction of costly complications associated with age-related diseases
(Committee on Nutrition Services for Medicare Beneficiaries, 2000).

The majority of nutritional scientists who examine age-related issues
tend to focus on uncovering the nutritional problems older adults face
and designing nutrition-based interventions for frail older adults. Less
emphasis is placed on understanding how nutrition contributes toward
the well-being of healthy older individuals. Nutritional scientists should
take an interdisciplinary approach that addresses the person holistically.
For example, one may ask what factors contribute to inadequate food
consumption, not strictly from a nutritional viewpoint but also from
maintaining social contact with others. Another logical question that
should be addressed is what effect early-initiated and subsequent nutri-
tional intervention will have on ameliorating or slowing aging-related
changes that ultimately occur in the majority of elderly people.

This chapter reviews the contributions of nutrition to gerontological
knowledge. The role of nutrition will be considered in the aging process
of healthy older individuals, as well as older individuals who face 



nutritionally related problems such as anorexia, sarcopenia, cachexia,
and nutritional frailty. Among other topics, interactions between drugs
and nutrients, caloric restriction, food assistance programs, and food
safety will be discussed.

NUTRITION FOR HEALTHY AGING

Because aging is a complex process that involves the whole body, it is un-
likely that a single product, pill, or potion could provide one with a long
and healthy life. Research addressing the dietary needs of independent
healthy older populations is essential to understand challenges that will
be presented in the future (Foote, Giuliano, & Harris, 2000). Until the
1950s, nutritional research was dominated by nutrient deficiencies. More
recently, the emphasis has gradually shifted from cardiovascular diseases
to the impact of nutrition on cancer and then to nutrition of the elderly.
Besides the ongoing effort to change food habits, attention has begun to
focus on the promotion of nutritional health through the use of novel but
functional foods such as lactose replacement products and eggs contain-
ing extra vitamins and omega-3 fatty acids.

As one ages, the realization that poor health is not an inevitable con-
sequence of aging becomes apparent to many older individuals, although
there are some nutritional and metabolic differences between young and
old humans. The variability in nutrient needs becomes wider rather than
narrower with age, so it is difficult to generalize about the nutritional
needs of the older individuals (Russell, 2000). Research has shown that
some bodily functions, such as cardiac output, lung capacity, and kidney
filtration, decline with advancing aging (Geokas, Laktta, Makinodan, &
Timiras, 1990). The intestinal functions for macronutrients are generally
well preserved with aging, but the aging gastrointestinal tract becomes
less efficient in absorbing some of the micronutrients, such as vitamin B12,
vitamin D, and calcium.

Although keeping oneself healthy and preventing chronic diseases be-
gins early in life by such simple approaches as eating a varied diet with
plenty of fruits and vegetables, maintaining a healthy weight, regular phys-
ical activity, and seeking prompt medical care when ill or injured, the aging-
related changes become enough of a reality to motivate aging adults to
seek advice on good nutritional practices. Aging individuals are particularly
concerned about how nutrition can help them remain mentally and physi-
cally healthy. A paradox that needs to be refuted is that one diet fits all.
There is too much heterogeneity among the aging population for one diet
to fit the nutritional needs and health concerns of all older individuals.

A very recent guide, MyPyramid 2005 (U.S. Department of Agricul-
ture, 2005), incorporates the recommendations from the 2005 Dietary
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Guidelines for Americans released by the U.S. Department of Health and
Human Services and U.S. Department of Agriculture in January 2005. It
emphasizes the need for a more individualized approach to improving
diet and lifestyle and provides a web-based interactive food guidance sys-
tem based on both the 2005 Dietary Guidelines for Americans and the Di-
etary Reference Intakes (DRI) from the Food and Nutrition Board,
National Academy of Sciences, Institute of Medicine. After plugging in
the age, gender, and level of activity, MyPyramid gives a suggested num-
ber of servings in the grains, vegetables, fruits, milk, meats, and beans
groups, and then one can access tips for what is included in the individ-
ual groups. While this is helpful for someone who is adept at using a com-
puter, it may not be accessible for many of the older individuals who wish
to know what is an ideal diet plan for them.

A friendlier aid to promote routine nutrition screening and better nu-
trition care in America’s health care system is the Nutrition Screening Ini-
tiative (1991). This five-year multifaceted effort is a project of the
American Academy of Family Physicians, American Dietetic Association,
and the National Council on Aging (American Academy of Family Physi-
cians, 2005). The Nutrition Screening Manual for Professional Caring for
Older Americans (1991) includes a “Determine Your Nutritional Health”
checklist and two levels of screens to help quickly identify individuals
who may require nutrition counseling, social or health services, or med-
ical and nutritional intervention. The checklist uses a simple mnemonic,
DETERMINE, based on a number of warning signs of poor nutritional
health status that can be self-administered by anyone who interacts with
older individuals. DETERMINE stands for Disease, Eating poorly, Tooth
loss/mouth pain, Economic hardship, Reduced social contact, Multiple
medicines, Involuntary weight loss/gain, Needs assistance in self care, and
Elderly years above age 80.

Nutrition for Disease Prevention

Traditionally, prevention programs to reduce chronic disease risks have
focused on children and younger adults; however, with the increase in the
number of older adults and the attendant increase in medical expendi-
tures with the onset of several major chronic diseases, researchers are be-
ginning to focus their interests and attention on older adults. Nutritionists
need to consider more broadly and creatively how nutrition may help to
prevent or delay progression of typically age-related diseases.

Substantial scientific evidence exists to support the effectiveness of nu-
trition intervention in the prevention and treatment of chronic diseases,
such as cardiovascular disease, hypertension, diabetes mellitus, and obesity
related to poor nutrition and reduced physical activity (Ponza, Ohls, &
Millen, 1996; Millen, Ohls, Ponza, & McCool, 2002). It is estimated that
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the condition of nine out of ten individuals with chronic disease could be
improved by nutrition intervention (Food Security Institute, 2003). Be-
cause of older Americans’ vulnerability to disease and conditions that 
may impair their health, it is critical that they obtain adequate nutrition.
The Committee on Nutrition Services for Medicare Beneficiaries of the In-
stitute of Medicine (2000) estimates that nearly 90% of the older popula-
tion has one or more chronic conditions in which nutritional interventions
may be beneficial.

Caloric Restriction

Unlike obesity, where the intake of calories exceeds the output of energy,
caloric restriction (CR) refers to a diet containing 30 to 40% fewer calo-
ries than typically consumed but containing all the necessary nutrients
and vitamins to support life. In the 1930s, evidence for the phenomenon
of slowing the aging process by restricting caloric intake emerged when
scientists learned that underfed rodents lived up to 40 percent longer
than their well-fed counterparts (McCay, Crowell, & Maynard, 1935).
Since then, the results have been duplicated in worms, fruit flies, spiders,
insects, and other lab animals where CR has been shown to increase both
the average and the maximal life spans (Weindruch & Walford, 1988;
Weindruch & Sohal, 1997). Data on extension of life span by CR in hu-
mans are not available, although life expectancy for humans has consis-
tently increased with each generation without strong evidence that CR
played a major role. Comparisons of dietary intake and longevity data
have not produced consistent correlations. Two major negative effects of
CR are a reduced ability to deal with hypothermia (lowered body tem-
perature), possibly associated with lower body fat content, and wounds
that do not heal as quickly in CR animals as in normal-fed laboratory an-
imals (Reed et al., 1996). Because of limited studies, we do not know how
people respond to CR. There has been interest in developing mimetics—
compounds that would produce in humans the positive effects of CR
while evading side effects such as muscle wasting and infertility (Roth et
al., 2002).

Osteoporosis

Osteoporosis is one of the chronic conditions in which regular physical ac-
tivity and an adequate diet (Nieves, 2002) during the early years are im-
portant lifestyle contributors to bone health and the maintenance later in
life. Osteoporosis is a chronic multifactorial disease that usually occurs fol-
lowing menopause in women and a decade or so later in men. It is char-
acterized by low bone mass and increased risk of fractures (Nieves, 2005).
After the onset of menopause in women and later in men, more rapid bone
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loss due to reductions in both bone mineral content and density occurs in
response to imbalances in the remodeling of the skeleton. In addition to
the postmenopause decline in estrogen in women and likely decline in an-
drogens in men, dietary risk factors operating throughout the life cycle may
have adverse effects on skeletal tissue. These include inadequate consump-
tion of calcium and phosphorus, a low intake of vitamin D–containing
foods and/or low exposure to sunlight, a high-animal protein intake, and
a high intake of sodium resulting in renal losses of calcium. Inadequate in-
take of calcium or vitamin D, or both, will influence the adaptation of the
calcium regulatory system in an attempt to preserve skeletal structure for
its functional uses. Insufficient adaptation leads to reduced calcium ab-
sorption and lower circulating ionized calcium and, in turn, results in loss
of both bone mass and density (Anderson & Ontjes, 2004). Calcium and
vitamin D supplementation and appropriate exercise may be easily modi-
fiable approaches to prevent osteoporosis. The recommended elemental
calcium intake for elderly Americans is 1200 milligrams a day or more and
at least 600 IU per day of vitamin D, although higher doses of vitamin D
(800–1,000 IU per day) in the elderly (65 years and over) may be required
for optimal bone growth (Nieves, 2002, 2003).

Osteoarthritis and Rheumatoid Arthritis

Two other bone-related diseases are osteoarthritis and rheumatoid arthri-
tis. They affect about half of persons 65 years and older, leading to im-
paired mobility and increasing the risk of developing osteoporosis,
aerobic and muscular deconditioning, and pressure sores (National Insti-
tute of Arthritis and Musculoskeletal and Skin Diseases, 2002). While nu-
merous unorthodox cures involving nutrition have been suggested, there
is no reliable treatment available to cure arthritis. Rest, exercise, con-
suming a well-balanced diet, and using medications to help control pain
are still the usual recommendations. In addition to physical and occupa-
tional therapy, diet and exercise play an extremely important role; thus,
patient education in these areas is of great importance.

Diabetes Mellitus

Patient education and compliance are important for older individuals
with diabetes. The Expert Committee on the Diagnosis and Classification
of Diabetes Mellitus (1997) reported that the signs and symptoms of di-
abetes in the older adult may not be recognized since they are often dif-
ferent from those in younger adults and include involuntary weight loss,
fatigue, anorexia, incontinence, disturbed sleep, or cognitive distur-
bances. Chronic complications of diabetes tend to be more severe in older
adults (Morley, 1998), who are at excess risk for disability associated
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with cardiovascular disease, peripheral vascular disease, stroke, vision
loss, and neuropathy (Jette & Branch, 1985; Gregg et al., 2000). The
American Diabetes Association estimates there are two cases of predia-
betes waiting to be found for every diagnosed case. Failure to diagnose
and manage diabetes, especially in frail older adults, leads to poor out-
comes when a patient is hospitalized (Hirsch, 2002).

A position statement issued by the American Diabetes Association
(2004) states that since research focused on aging subjects with diabetes
is limited, nutrition recommendations must be extrapolated from what is
known about the general population. However, based on observations in
long-term care facilities that the older adult with diabetes tends to be un-
derweight rather than overweight, caution should be exercised when pre-
scribing weight loss diets. Restrictive diets with decreased food choices
can make meals unappealing and may lead to malnutrition and dehydra-
tion, with accompanying weight loss. Medical nutrition therapy in gen-
eral for patients with diabetes involves a plan to ensure daily consistent
distribution of a specified amount of carbohydrates. For example, if
sucrose-containing foods are added to the usual carbohydrate allowance
rather than substituted, the person needs to counteract the extra carbo-
hydrate with insulin or medication depending on the particular treatment
regimen (Yim, 2002).

Hypertension

Although pharmacological treatment of hypertension has been very ef-
fective, lifestyle modifications have been efficient prevention or adjunct
treatment strategies that are appropriate for adults of all ages (Alaimo et
al., 1994). In the United States, 70 to 80% of heart failure cases result
from chronic hypertension and coronary heart disease (Levy et al., 1996;
Gottdiener et al., 2000). Morbidity due to heart failure is significant
among the elderly, with a higher mortality rate than that of many cancers.
Appropriate, aggressive treatment, while keeping a watchful eye on main-
taining a good electrolyte and lipid balance, reduces functional decline,
hospitalization, and mortality rates.

Decline in Energy Expenditure

For some, aging is associated with impaired ability to regulate food intake
and a decline in energy expenditure. Some older individuals lack the abil-
ity to maintain a constant energy balance that would enable them to care
for themselves. Older individuals are more susceptible to undernutrition
due to aging-related changes, resulting in decreased appetite, metabolic
disorders, medications that cause the body to burn more calories, or their
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living situation, which, for example, may be such that they are living alone
and may be less motivated to prepare and eat meals, or they have limited
funds or are unable to shop for or prepare foods. Dehydration may result
if insufficient fluids are consumed due to impaired sensing and response to
thirst. Coupling that with a depressed sensation of hunger during episodes
of negative energy balance can result in weight loss. Even when weight is
maintained during aging, the basal metabolic rate (BMR), defined as the
minimum caloric requirement needed to sustain life in a resting individual,
normally declines approximately 1 to 2% each decade, due partially to
reduction in fat-free mass and changes in body fat composition (Piers,
Soares, McCormack, & O’Dea, 1998). BMR is the largest factor in deter-
mining overall metabolic rate and the number of calories required to main-
tain, lose, or gain weight. During starvation or if there is an abrupt
reduction in calories, BMR can be reduced by up to 30%. Consumption
of too little food or calories, eating foods that lack the needed nutrients,
particularly protein, vitamins, and minerals, or the inability of the body to
absorb the nutrients from foods can lead to undernutrition. However, un-
dernutrition and weight loss do not always go together. Some individuals
can be undernourished without losing weight, be overweight and under-
nourished, or lose weight without being undernourished. Weight loss, es-
pecially if involuntary, is not a normal part of aging and usually signals
some underlying disease process (Bales & Ritchie, 2002). Weight loss with
loss of both muscle and fat mass, even in those who are obese or over-
weight, suggests that weight loss may not be beneficial.

Depression may be a leading cause of weight loss by blunting the de-
sire to consume adequate nutrients to maintain the energy level needed
for normal functioning. Life-altering events, for example, the death of a
spouse, loneliness, or social isolation, frequently result in significantly
greater rates of depression in the elderly compared to rates observed in
younger age groups (Huffman, 2002). Successful treatment of depression-
related anorexia of aging requires early detection and treatment. Patho-
logical conditions, such as Alzheimer’s disease (AD) or Parkinson’s disease
(PD), may also result in decreased food intake (Young, Greenwood, van
Reekum, & Binns, 2004). The person with AD may forget to eat or eat
less during mealtime due to a heightened degree of distraction. The abil-
ity to recognize the appropriate appetite signals may vary depending
on time of day, level of behavioral difficulties, and body weight status
(Young & Greenwood, 2001; Young, Binns, & Greenwood, 2001). PD
patients may have altered taste and smell perception and insufficient
motor skills necessary for eating. Also, certain medications decrease
hunger. The persistent tremors associated with PD and often constant
pacing of patients with AD require the expenditure of energy above what
is normally expended.
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Supplements

Although good nutrition and appropriate lifestyle habits must be initiated
early in life to achieve a healthy old age, it is necessary to make certain di-
etary modifications in later life to adjust to the physical and metabolic
changes that occur with aging. For example, it may be necessary to sup-
plement with vitamins and minerals in order to offset some of the nutri-
tional deficiencies that occur in some elderly (Donald et al., 1992). Twenty
years ago, it was thought that all older people malabsorbed most nutrients.
Now we know that some nutrients are absorbed better than others with
aging, for example, vitamin A. Feskanich and colleagues (Feskanich,
Singh, Willett, & Colditz, 2002) found an association between vitamin A
supplementation and increased hip fractures. However, the need for se-
lected nutrients does increase with aging. For example, the need for vita-
min D appears to be greater based on a number of literature reports that
vitamin D deficiency is a major unrecognized epidemic in the older adult
population (Semba, Garret, Johnson, Guralnik, & Fried, 2000). Condi-
tions such as gastritis atrophy, bacterial overgrowth, and malabsorption
syndromes increase the need for many of the vitamins, especially vitamin
B12 and folate; however, healthy older individuals do not require most of
the vitamins at drastically different levels from those of younger individu-
als. In the early 20th century, a number of nutrients were identified, iso-
lated, and purified, raising the possibility that optimal health conditions
may be attained through nutrient supplementation. Recent attempts to al-
leviate cardiovascular disease and lung cancer by supplementation with vi-
tamin E and beta carotene have not achieved these effects (Lichtenstein &
Russell, 2005). Unexpectedly, during some of the intervention studies with
nutrient supplementations, there was evidence of nutrient toxicity and nu-
trient interactions (Lichtenstein & Russell, 2005).

Another concern is that older individuals are particularly prone to
suffering from nutrient-drug or drug-drug interactions, partly due to an
increased practice of taking prescription medications along with over-the-
counter products such as vitamins or herbal supplements. A typical older
adult’s regimen may comprise 10 or more medications and supplements.
Age-related changes in the pharmacokinetics of the absorption, distribu-
tion, metabolism, and excretion of a drug may influence how a food in-
teracts with the drug (Thomas & Burns, 1998). Coexisting disease states
may exaggerate the action of the drug and be a confounding factor in
drug-nutrient interactions. Health care professionals, including nutri-
tionists, are concerned with the increasing use of over-the-counter drugs
and herbal supplements, primarily because they are not regulated and
may contain so-called hidden ingredients that may exacerbate or interfere
with the benefits of nutrients and the actions of prescribed medications.
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NUTRITIONAL PROBLEMS IN LATER LIFE

The overall nutritional status of older individuals must take into consid-
eration genetic and environmental factors, including hunger, poverty, in-
adequate food and nutrient intake, social isolation, poor dentition and
oral health, difficulty in chewing and swallowing, diet-related diseases
and disorders, chronic medication use, advanced age, and living alone.
Knowledge of the biological, physiological, and social changes likely to
occur with aging aids in understanding the nutritional consequences of re-
duced functional abilities.

Functional impairments such as limitations on physical mobility or
cognitive losses (Johnson & Fischer, 2004) may interfere with the well-
being of an elderly person to the degree that shopping without assistance
for food and then preparing it for consumption exceeds the person’s abil-
ities. The common age-related decline in vision, including decline in con-
trast sensitivity, glare sensitivity, dark adaptation, and depth (Pitts, 1982),
can have adverse effects on an older person’s ability to perform activities
of daily living. Being unable to detect relevant visual stimuli and perceive
spatial relationships can affect balance and predispose to falls. Loss of
teeth can be a major problem leading to malnutrition. The person may
have impaired chewing ability and therefore avoid foods that are difficult
to chew, such as fruits, vegetables, and whole grains that are nutrient
dense. In turn, this may ultimately lead to clinically important outcomes,
such as poor diet quality and poor nutritional status (Hung et al., 2003).

Anorexia of Aging

One biological manifestation of the aging process, the anorexia of aging,
appears to be an age-related progressive decrease in hunger and energy in-
take (Morley, 1997; Wilson & Morley, 2003) with associated secondary
problems, such as sarcopenia (Evans & Campbell, 1993; Morley, Baum-
gartner, Roubenoff, Mayer, & Nair, 2001), impaired immunity (Thomp-
son, Robbins, & Cooper, 1987), physical frailty (Fried et al., 2001;
Gillick, 2001; Morley, 2001; Wilson & Morley, 2003), functional im-
pairment (Newman et al., 2001), and mortality (Liu, Bopp, Roberson, &
Sullivan, 2002; Newman et al., 2001). Mean energy intake is reduced by
up to 1200 kilocalories in men and 800 kilocalories in women between
ages 20 and 80 (Vellas et al., 1996; Wakimoto & Block, 2001). Virtually
every large-scale study of healthy community-dwelling elderly individuals
has documented this age-related reduction in energy intake (Vellas et al.,
1996; Wakimoto & Block, 2001). Some of the causes for this reduction
most likely are due to reduced physical activity, decrease in resting energy
expenditure, and loss of lean body mass, which lead to a decrease in
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demand for calories (food intake) (Klausen, Toubro, & Astrup, 1997;
Hunter, Weinsier, Gower, & Wetzstein, 2001).

Physiological mechanisms, as well as psychological states, influence
energy regulation and age-related anorexia. Generally older individuals
feel satiated sooner during meals compared to younger individuals. The
feeling of fullness may be due to slowing of gastric emptying time (Clark-
ston, 1997; Evans, Triggs, Broe, & Creasey, 1981). Regulatory signals
from the gut are suggested to stimulate the satiety center of the brain. Pos-
sible hormonal causes of the anorexia of aging include increased activity
of cholecystokinin (CCK) (Sturm et al., 2004), leptin (Chapman, 2004),
and various cytokines.

Obesity

In contrast to undernutrition, one of the most common nutritional disor-
ders among the elderly is obesity and is now the major contributor to
morbidity and mortality in older adults (Wilson & Kannel, 2000). In
1991, 14.7% of United States adults 60–69 years of age and 11.4% of
those over 70 were obese (with a body mass index of more than 30 kilo-
grams per square meter). Ten years later, the prevalence of obesity in these
age groups increased 22.9% and 15.5%, respectively, representing in-
creases of 56% and 36%, respectively (Mokdad, Bowman, Ford, Vinicor,
Marks, & Koplan, 2001). Many obese older adults were obese as middle-
aged adults and even as children. Up to the age of 80, obesity may be more
common, after which time there is a decline likely reflecting both weight
loss and mortality. Assessment of obesity using the waist circumference
and waist-to-hip ratio are useful because an android pattern of abdominal
adiposity closely correlates with comorbidities like cardiovascular disease,
diabetes, and hypertension (Kissebah & Krakower, 1994). Waist circum-
ference is measured at its narrowest point and the hip circumference at
its widest point with the person standing. Guidelines published by the
National Institutes of Health (1998) state there are increased health risks
for comorbid conditions such as hypertension, diabetes, and cardiovascu-
lar disease with a waist circumference of 35 inches or more in females and
40 inches or more in males or with an abdominal fat distribution indicated
by a waist-to-hip ratio of more than 0.80 for females and more than 0.95
for males.

Sarcopenia

Generally, total body fat increases and lean body mass (muscle mass) and
muscle strength decrease during aging in humans (Guo, Zeller, Chumlea,
& Siervogel, 1999). Sarcopenia is the loss of muscle mass with a corre-
sponding reduction in muscle strength (Rosenberg, 1989; Roubenoff,
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2001), as well as a decline in muscle efficiency (muscle strength/unit of
muscle mass) and a decrease in protein synthesis (Short & Nair, 2000).
Mobility and overall functioning are affected by sarcopenia (Morley et
al., 2001), which appears to be an age-related phenomenon exacerbated
by a sedentary lifestyle, nutritional factors, and chronic disease. Some el-
derly individuals consume insufficient amounts of protein or adequate
calories to meet their caloric and protein needs, both of which lead to
muscle catabolism (Evans, 1997).

Cachexia

Cachexia is a clinical phenomenon that presents as a combination of
weight loss, lipolysis, loss of muscle and visceral protein, anorexia,
chronic nausea, and weakness (Bruera, 1997). Aggressive caloric supple-
mentation does not prevent the loss of lean body mass, and if there is any
weight gain, it is due to increased fat accumulation, since the increase in
protein degradation is greater than the increase in protein synthesis. Ap-
petite stimulants, used as an alternative way to increase caloric intake, are
better tolerated than tube feeding.

In contrast to starvation, which is characterized by pure caloric defi-
ciency, cachexia is associated with chronic inflammatory or neoplastic
conditions that elicit an acute-phase response. An involuntary loss of
lean body mass with little or no weight loss occurs in individuals with a
cytokine-mediated inflammatory or injury response (conditions such as
rheumatoid arthritis, congestive heart failure, and, in some cases, cancer).
The cytokines commonly involved in cachexia are interleukin-1 (IL-1),
interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α). Both IL-1 and
TNF-α increase IL-6, which is associated with anorexia in older individ-
uals (Martinez, Arnalich, & Hernanz, 1993). Targeting these cytokines in
older adults may be a way to counter cachexia and nutritional frailty.

Nutritional Frailty

Unlike sarcopenia or cachexia, nutritional frailty is used to define the con-
dition of rapid, unintentional loss of body weight and accompanying dis-
ability that often signals the beginning of a terminal decline in an elderly
individual (Bales & Ritchie, 2002). Nutritional frailty is characterized by an
acute, dramatic reduction in appetite as well as food consumption. This
wasting syndrome of advanced age leaves a person vulnerable to falls, func-
tional decline, morbidity, and mortality (Walston & Fried, 1999). The
symptoms of weight loss, depressed appetite, poor nutrition, and inactivity
accompanied by dehydration, depressive symptoms, impaired immune
function, and low cholesterol are commonly observed in the last year of life
in many elderly individuals
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It is extremely important to detect the onset of frailty as early as pos-
sible. Some signs and symptoms to watch for during the clinical exami-
nation are fatigue, weakness, change in ability to taste and smell, any
gastrointestinal complaints such as poor appetite, oral problems, nausea,
vomiting, diarrhea, and constipation, as well as changes in mental or
emotional status (Fabiny & Kiel, 1997). Signs of protein deficiency may
include alopecia, edema, glossitis, desquamation of skin, and hair depig-
mentation. The most important strategy for evaluating nutritional ade-
quacy in the frail older adult is measurement of body weight, although it
may not be easy to obtain regular body weights in the frail patient. A
chair or bed scale may be used if the individual is unable to stand on an
upright balance-beam scale. Ideally, when using body height in calculat-
ing body mass index (BMI), the person’s height before age 50 years
should be used as the reference height to avoid the effects of kyphosis
(curvature of the spine) due to osteoporosis (Thomas et al., 2002).

NUTRITIONAL INTERVENTION FOR FRAIL 
OLDER INDIVIDUALS

Providing more food rarely reverses the progression of nutritional frailty
primarily because most of the factors responsible for producing nutri-
tional frailty are not related to food access. Approaches used to slow or
reverse the development of nutritional frailty include using the enteral
route of feeding to provide more calories and protein or by tube feedings
if there is an intestinal obstruction or the person is unable to ingest suffi-
cient calories. Orexigenic drugs, such as the synthetic progestin megestrol
acetate (Yeh et al., 2000, 2001; Karcic, Philpot, & Morley, 2002), have
been used as an appetite enhancer. However, the weight gain of cancer
and HIV patients on these drugs tends to be due to increases in fat (Man-
tovani et al., 1995; Kotler, 2000). Other efforts to enhance consumption
of food include adding food flavors such as roast beef, ham, natural
bacon, maple, and cheese to the diet (Schiffman & Warwick, 1992).

Since nutritional frailty rarely has only one cause, guidelines for
planning and prioritizing appropriate interventions have been developed
by an expert panel of medical caregivers and academicians (Council for
Nutrition, Clinical Strategies in Long-Term Care) for the diagnosis and
treatment of involuntary weight loss in the long-term care setting (Clin-
ical Guide to Prevent and Manage Malnutrition in Long-Term Care;
see Thomas et al., 2000). The guidelines consider the following three
indicators of nutritional frailty: (1) involuntary weight loss of 5% in 30
days or 10% in 180 days or less, (2) a BMI of 21 kilograms per square
meter or more, or (3) 25% or more of food uneaten for two-thirds of
meals over 7 days.
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Food Assistance Programs

Four food assistance programs available to elderly households include the
Food Stamp Program, senior meals (Meals on Wheels or meals served at
a senior center), food pantries, and community-based emergency soup
kitchens. The Administration on Aging’s Elderly Nutrition Program (Ad-
ministration on Aging, 2003) provides grants to support nutrition ser-
vices to older adults throughout the country. The program authorized
under Title III, Grants for State and Community Programs on Aging, and
Title VI, Grants for Native Americans, under the Older Americans Act, is
intended to improve the dietary intake of adults age 60 years and older.
Emphasis is given to individuals at greatest risk of developing nutrition
problems. Numerous services provided by this program emphasize pre-
ventive intervention programs through the use of nutrition screening and
education, as well as other health-related and social support (Millen et al.,
2002). This program, the largest U.S. community nutrition program for
older adults, provides meals and other nutrition services in a variety of
group settings, such as senior centers, schools, and private homes. Meals
served under the program must provide at least one-third of the recom-
mended dietary allowances established by the Food and Nutrition Board
of the Institute of Medicine of the National Academy of Sciences, as well
as the Dietary Guidelines for Americans issued by the Secretaries of De-
partments of Health and Human Services and Agriculture (U.S. Depart-
ment of Health and Human Services, 2005).

The Elderly Nutrition Program (National Council on Aging) provides
congregate and home-delivered meals, as well as support services, such as
nutrition screening, assessment, education, and counseling to help meet
health and nutrition needs. Special health assessments for diseases such as
hypertension and diabetes are also available. The services are targeted to
older adults with the greatest economic or social need, with special atten-
tion given to low-income minorities and rural older adults. About 7% of
the older population overall and 20% of low-income older people receive
congregate and home-delivered meals and the other services (Millen et al.,
2002). Often important constraints to healthful eating for rural elderly in-
clude lack of nearby supermarkets with an adequate selection of healthful
foods or access to support programs such as Meals on Wheels.

Food Safety

In November 2004, a fact sheet was developed by the Food Safety Infor-
mation Council advising people preparing food for elderly to be extra
careful, as poor preparation could result in serious illness. Some of the
changes with aging, such as a decrease in gastric acid secretion and de-
cline in functioning of the immune system, can lessen the body’s ability to

The Role of Nutrition in the Older Individual 145



remain free from foodborne illnesses. Although many spoilage agents
cause unpleasant odors that serve as a warning that the food is unfit to
eat, the less acute sense of smell worsened by medication or illness may
decrease the ability of the older person to detect when a food product is
spoiled. Due to financial constraints, the elderly may be reluctant to dis-
pose of food that may be unsafe to consume.

Food Insecurity

A close association exists between inadequate income, limited mobility,
level of education, poor health, and hunger and food insecurity. In 2001,
various levels of poverty were defined as severe poverty (below the 50%
level of the poverty threshold of $4,241 per person), near poor (income
between 100% and 125% of poverty), and nonpoor (income 125% of
the poverty threshold). The Center on Hunger and Poverty reported that
the United States has the second highest elderly poverty rate among the
19 industrialized countries, just behind Australia. This suggests that many
older individuals in America are at risk of both hunger and food insecu-
rity (Radimer, Olson, Greene, Campbell, & Habicht, 1992). High health
care costs make it difficult for many on limited funds to afford adequate
food. Low-income elderly receiving monthly checks may face a monthly
financial cycle resulting in less food insecurity and anxiety at the begin-
ning of the month, which increases as the money is spent during the
month (Wolfe, Olson, Kendall, & Frongillo, 1996). Some low-income el-
derly become so accustomed to this monthly cycle that they do not dis-
cuss this problem with others.

Social support and food insecurity interact in complex ways that are
neither well understood nor easy to study (Lee & Frongillo, 2001). To as-
sess and interpret what low-income persons are experiencing requires an
understanding of the biological, psychological, and social dynamics of
their help-seeking behavior. Often innovative approaches are used to
compensate for dwindling funds toward the end of the month. For ex-
ample, for dinner, less expensive foods such as cereal or canned food are
substituted for more expensive foods such as meats or other fresh foods.
There is extensive food sharing among the older individuals, especially if
they are living in congregate housing. Some older individuals eat less var-
ied diets, participate in federal assistance programs, or get emergency
foods from community food pantries.

SUMMARY

No one doubts that diet and exercise have an important positive and 
preventive influence on health in later life. Aging-related research has
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demonstrated that nutritional and metabolic differences do exist between
young and old humans. Increasingly, studies are being refined to show
that distinct metabolic characteristics in older adults alter their require-
ments for specific nutrients. To achieve this, studies of aging and nutri-
tional metabolism must include not only healthy elderly adults but also
those who are affected by disease and physical stress. An upcoming area
in aging-related research that is focusing on life extension while main-
taining a productive quality of life must include nutrition as an integral
part in order to maximize the chances of individuals’ living longer health-
ier lives while minimizing the public costs of aging-related diseases.
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C H A P T E R  8

Exercise and Aging

Michael G. Flynn

In the previous edition of this book, Ferraro (1997) encouraged us to de-
velop our “gerontological imagination.” Among the seven key tenets of
this new awareness, we are reminded that aging does not cause all age-
related phenomena, that aging is associated with heterogeneity, and that
there are substantial individual differences in the rate of decline with
aging. People working in the exercise field are fortunate to find frequent
instances of individual differences in the rate of decline and cases of older
adults functioning at exceptionally high levels. Exercise scientists are em-
ploying their developing gerontological imaginations to understand what
is possible later in life when a person remains or becomes physically ac-
tive or becomes more physically active.

There are astonishing examples of physical prowess in older people
who have performed fitness activities throughout their lifetime. Their per-
formance capacity is likely a combination of a lifelong dedication to fit-
ness activities and to good genes. We cannot do anything about the gene
set we inherit, but the former can have a remarkable effect on late-life
functional capacity, health, and well-being. We now know that signifi-
cant exercise adaptations occur in individuals over 100 years of age, but
are just starting to scratch the surface of exercise’s potential to mitigate
biological changes associated with aging. Despite what we know about
the potential for exercise to influence health and chronic disease, a sig-
nificant number of older adults have no regular physical activity (U.S. De-
partment of Health and Human Services, 2000).

In general, exercise has a potent influence on maintenance or restora-
tion of physical function. The extreme cases of, for example, octogenarians



completing marathons or competing as bodybuilders generally garner the
news headlines, but the stories of everyday people who have invested in
physical fitness activities throughout their life or become exercise enthu-
siasts in later life are equally impressive. These stories are also more ap-
plicable to the average person concerned about the potential impact of
physical activity on the aging process.

Research in the area of exercise and aging has a relatively short, but
rather robust, history. There has been a dramatic development and ex-
pansion of exercise and aging research over the past two decades. The
completed research has contributed significantly to the field of gerontology
in a short time frame. Among other things, researchers have provided ev-
idence of potential low-cost alternatives to medical therapies for the treat-
ment and prevention of disease, and potential for improving quality of life
and overall health and vitality. This chapter reviews the rapidly growing
body of literature on exercise and aging. The chapter topic is broad and far
reaching. While several topics of interest have been selected, it is inevitable
that several interesting subtopics will remain unexplored.

EXERCISE GERONTOLOGY AND 
GERONTOLOGICAL INQUIRY

The exercise scientist’s approach to gerontological inquiry can best be
summed up using a single term: multidisciplinary. Exercise science re-
searchers pursue questions in gerontological research with a wide array of
research tools and techniques that cover a broad span of academic in-
quiry. For example, researchers in exercise physiology, the main empha-
sis of this chapter, examine the influence of exercise or physical activity
on selected physiological systems (e.g., cardiovascular, muscular, en-
docrine, immune, skeletal) or may examine how exercise alters nutri-
tional needs, the risk of illness, or rehabilitative processes.

In Chapter 1, Ferraro and Wilmoth use a fountain analogy to de-
scribe the process of gerontological discovery. The jets at the perimeter of
the fountain propel water toward a central fountain, the height of which
is dependent on the water from the surrounding jets. Exercise scientists
“shoot water” toward the central fountain from both the physical aspects
of aging (exercise physiology, biomechanics, motor control and develop-
ment) and social aspects of aging (e.g., sport and exercise psychology)
areas, using a wide array of techniques and research tools to answer their
specialized research questions. For example, biomechanists use physical
science to determine the influence of exercise on balance, risk of falls, and
ability to perform activities of daily living. Sport and exercise psycholo-
gists study motivation, cognitive function, self-perception, and mental
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health as they relate to sports participation, increased physical activity, or
regular exercise participation. An exercise physiologist’s approach is, by
definition, different from the parent discipline of physiology, because ex-
ercise, physical activity, or sport participation is always included as a
confounding variable.

Over the past two decades, the exercise variable has been employed
with increasing frequency by researchers of aging not previously consid-
ered to fall under the exercise science umbrella. This is good news for
exercise scientists and for gerontological inquiry in general because of
the enormous potential that exercise has for prevention or remediation
of chronic illnesses and disabilities. Some of these illnesses and disabili-
ties were previously attributed to old age but are now often linked to
physical inactivity. A renowned exercise scientist, A. H. Ismail, was fond
of saying, “Exercise is nature’s medicine.” This is a potent concept,
which sometimes creates the awkward stance in our field that exercise is
good for everything and everyone. Biomedical and behavioral re-
searchers are gradually uncovering layer by positive layer of the exercise
story—with regular missteps to remind us that we do not live in a one-
(exerc)size-fits-all world.

SARCOPENIA

Sarcopenia, literally “flesh poverty,” is the age-associated loss in skeletal
muscle mass (Evans, 1996). Sarcopenia is likely the result of several dif-
ferent causes, including reduced anabolic stimuli or increased catabolic
stimuli, as may be present with chronic low-grade inflammation
(Roubenoff, 2003) (see Figure 8.1). Sarcopenia has been defined as mus-
cle mass of 2 or more standard deviations below the mean for young,
healthy volunteers (Roubenoff, 2003). According to Morley, Baumgart-
ner, Roubenoff, Mayer, and Nair (2001), the prevalence of sarcopenia in-
creases from about 11% in persons aged 70 to 74 to 17% at 75 to 79 and
to 22% over the age of 80 years. Some researchers have reported sub-
stantially higher sarcopenia prevalence (30% for those over 60 years of
age) (Doherty, 2003). The differences in reported prevalence may be de-
pendent on the methods used to estimate sarcopenia. Furthermore, some
researchers suggest that sarcopenia is grossly underreported in obese in-
dividuals (Janssen, Heymsfield, & Ross, 2002; Newman, Kupelian, et al.,
2003). Regardless of the debate over prevalence, sarcopenia is associated
with significant functional deficits and increased dependence on medical
care (Janssen, Shepard, Katzmarzyk, & Roubenoff, 2004). For example,
over $18 billion in medical costs was directly attributed to sarcopenia in
the year 2000 (Janssen et al., 2004).
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The loss in muscle mass that occurs with age is, by itself, highly sig-
nificant, but there may also be a loss in muscle quality with increasing age
(Kehayias, Fiatarone, Zhuang, & Roubenoff, 1997; Newman, Haggerty,
et al., 2003; Yarasheski, 2003). For example, a strong relationship was
reported between body fatness and declines in muscle strength, suggest-
ing that a higher intracellular fat content in muscle, concomitant with in-
creased body fat, contributes to reduced muscular force (Newman,
Haggerty et al., 2003). There are also reports of a decline in muscle pro-
tein synthesis, decline in intracellular mass, and a selective decline in type
II muscle fibers (the power fibers) with aging (Grimby, 1995; Hortobagyi
et al., 1995; Kehayias et al., 1997; Yarasheski, 2003). Some of these
changes may be ameliorated with resistive training and proper nutrition
(Singh et al., 1999; Yarasheski, 2003). For example, resistive exercise
stimulated muscle protein synthesis rates in those over the age of 75
(Yarasheski, 2003). Furthermore, Singh et al. (1999) reported substantial
increases in muscular strength and muscle fiber area when octogenarians
participated in resistive exercise training and ingested a nutritional sup-
plement (360 kilocalories, 35% of the recommended daily allowance of
essential vitamins and minerals). Resistive training without nutritional
supplements increased strength but did not increase fiber area. Thus, nu-
tritional needs should be addressed when trying to reverse sarcopenia,
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FIGURE 8.1 Factors that stimulate (anabolic) or inhibit (catabolic) the
growth and maintenance of skeletal muscle.



especially in old-old subjects. Proper nutrition is a significant concern for
this age group. A substantial proportion of persons over age 75 get in-
sufficient amounts of the key nutrients required to increase lean tissue
mass during an exercise program (Cid-Ruzafa, Caulfield, Barron, & West,
1999; Singh et al., 1999).

Sarcopenia is associated with increased rates of physical disability,
particularly among obese sarcopenic persons (Morley et al., 2001; Zoico
et al., 2004). When compared to subjects of normal muscle mass, sar-
copenic men and women had roughly three to four times the risk of dis-
ability and increased requirements for using a cane or walker or having a
greater prevalence of falls (Baumgartner et al., 1998). Treatment for sar-
copenia would appear to be quite simple—exercise and eat right—but the
multifactorial nature of the disease (Figure 8.1) makes treatment choices
less than obvious. For example, the number of α-motor neurons inner-
vating skeletal muscle cells has been shown to decline with age (Brown,
Strong, & Snow, 1988; Faulkner, Brooks, & Zerba, 1995; Brown &
Chan, 1997), possibly from activity-induced damage or injury. Neuronal
repair is known to be quite sluggish, and even an aggressive determined
combination of resistive exercise training and improved nutrition would
not influence the decline in function attributable to denervated fibers.

RESISTIVE AND ENDURANCE EXERCISE 
IN OLDER ADULTS

Resistive Exercise and Strength Development

The potential benefits of increased physical activity have long been rec-
ognized by the scientific and medical communities, but exercise research
on older individuals was slow to develop. As late as 1984, researchers
were asking questions about whether resistive exercise training was ben-
eficial for pensioners (Aniansson, Ljungberg, Rundgren, & Wetterqvist,
1984). Over the next several years, researchers found that resistive train-
ing programs increased muscle strength and size and improved functional
capacity in older adults (Aniansson et al., 1984; Frontera, Meredith,
O’Reilly, Knuttgen, & Evans, 1988; Fiatarone et al., 1990; Grimby et al.,
1992). A now-classic study from Tufts University in 1990 documented
the ability of frail nonagenarians to increase muscular strength and size
following resistive training (Fiatarone et al., 1990). What made this study
so shocking at the time it was published was that these researchers em-
ployed high-intensity resistive training. That is, these subjects were
trained using conventional resistive-exercise machines and at a relative in-
tensity similar to what would be used for a college-aged population. This
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study stimulated a dramatic increase in interest in strength-related re-
search for older adults.

Muscular strength declines at a rate of approximately 7 to 8% per
decade after age 30. Some argue that the declines in muscular strength are
more precipitous at roughly 50 years of age and of even greater magni-
tude after age 70. Nevertheless, the loss of muscular strength with aging
is indisputable (Danneskiold-Samsoe et al., 1984). Nearly 25 years ago,
the Framingham data showed that a significant proportion of individuals
over age 65 could not lift a weight greater than 4.5 kilograms (10 pounds)
(Jette & Branch, 1981). In fact, only about 40% of women and 60% of
men responding to the survey were able to perform this task.

It would be easy to attribute the declines in muscular strength to age-
related phenomena alone, but physically active people do not experience
the same degree of muscular dysfunction as those who remain sedentary.
A considerable portion of the decline in muscular strength that occurs
with aging is likely related to inactivity and not to the aging process per
se. In addition, resistive training stimulates muscular strength and hyper-
trophy in any age group tested, even in persons over the age of 90 (Evans,
1996). Thus, much of the decline in muscular strength can be prevented
or reversed with resistive exercise training.

Declines in muscular strength that occur concomitant with increased
chronological age, regardless of cause, can have a significant impact on
mobility, ability to perform activities of daily living (ADLs), and length of
independent functioning, overall health, and health care costs (Schneider
& Guralnik, 1990; Potter, Evans, & Duncan, 1995; Janssen et al., 2004).
For example, muscular strength has been correlated with gait speed, and
gait speed is strongly related to the ability to perform ADLs (Potter et al.,
1995). It follows that resistive exercise training could be used to prevent
the declines in muscular strength, improve the ability of older individuals
to care for themselves, and increase the length of independent functioning.

Skeletal muscle is quite responsive to resistive training. The literature
contains consistent evidence of improvements in muscular strength when
an older person completes a resistive exercise training program. These im-
provements in muscular strength are associated with modest improve-
ments in physical functioning (Latham, Bennett, Stretton, & Anderson,
2004) and a reduced risk of falls (Lord et al., 2003; Chang et al., 2004).

It is interesting to note that the strength training programs employed
by most researchers are quite similar to those employed to develop
strength in a college-aged population. That is, older adults respond fa-
vorably to resistance exercise performed at a similar relative intensity as
younger adults. Frequent testing of muscular strength using the greatest
weight that can be lifted (one repetition maximum, 1RM) may, however,
increase the risk of injury in older subjects (Pollock et al., 1991). There is
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evidence that one set of an exercise performed to volitional fatigue with
a weight that allows 7 to 10 repetitions (7–10 RM testing) provides a rea-
sonable proxy measurement for strength (Braith, Graves, Leggett, & Pol-
lock, 1993). With these basic principles in mind, Figure 8.2 shows two
options that might be employed to develop strength in an older population.

Many resistance exercise machines were not designed with older ex-
ercisers in mind. Among the problems are starting weights that are too
high, especially for some upper-extremity exercises, or weight increments
that are too large to allow older users to progress smoothly during the
early stages of training. Some resistive exercise training machines can be
modified to address these concerns. For example, smaller clip-on or mag-
netic weights can be purchased or fabricated to allow a lower starting
weight and smaller progressions after strength improvements. There are
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FIGURE 8.2 Sample resistive exercise training program used in research on
older men and women for the development of muscular strength and hypertrophy.



also pneumatic machines that allow near-zero starting weights and small
increments (0.45 kilograms) in resistance.

Resistive exercise machines are an appealing choice for training be-
cause they offer ease of use and relative safety. Nevertheless, the muscu-
lar and nervous systems do not “know” how they are being overloaded;
rather, they adapt to any suitable overload by increasing muscular
strength and, eventually, muscle size. Training with free weights, flexible
bands, socks filled with sand, or progressively larger soup cans could
provide an appropriate stimulus to elicit muscular development. In addi-
tion, a range of appropriate physical activities that overload the neuro-
musculoskeletal system (e.g., gardening, stair climbing) can help to
maintain or develop muscular strength.

Endurance, Exercise, and Aging

Strength training research has been a central focus among exercise geron-
tology researchers. The emphasis on strength could be related to the ar-
gument that frail elderly often do not possess the physical strength
required to perform dynamic activities (e.g., walking) that will stimulate
cardiorespiratory development. Even the frail elderly person can perform
resistive exercise, and resistive exercise training can improve ambulatory
capacity (Fiatarone et al., 1990).

There are other arguments in favor of resistive training. A portion of
the decline in endurance capacity with aging has been attributed to loss
of fat-free mass (FFM) (Fleg & Lakatta, 1988; Rosen, Sorkin, Goldberg,
Hagberg, & Katzel, 1998). FFM could be maintained or improved by re-
sistive exercise. Recent research also shows that resistive training stimu-
lates adaptations similar to those normally associated with endurance
training. Nevertheless, endurance exercise is usually recommended over
resistive training for, among other things, reducing cardiovascular risk,
stimulating improvements in oxygen consumption, cardiovascular devel-
opment, and eliciting blood pressure changes (Mazzeo et al., 1998; Tal-
bot, Morrell, Metter, & Fleg, 2002; Pescatello et al., 2004).

Maximal oxygen consumption (VO2 max) tests allow us to measure a
person’s capacity for the exchange (lungs), delivery (heart and blood),
and use (tissue mitochondria) of oxygen during maximal exercise. These
measurements are made in the last few minutes of a dynamic exercise test
(e.g., treadmill walking) of gradually increasing intensity. VO2 max is an
effective indicator of cardiorespiratory fitness, and there is a strong
relationship between maximal oxygen consumption and physical func-
tioning. Thus, it is surprising that research to determine whether en-
durance exercise improves maximal aerobic capacity (VO2 max) in older
adults has such a short history. Questions about training-induced im-
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provements in VO2 max of younger persons were answered decades earlier.
Nevertheless, there are now several studies to support the contention that
aerobic capacity can be improved at any age by endurance training (Denis
et al., 1986; Kohrt et al., 1991; Puggaard, Larsen, Stovring, & Jeune,
2000). It was 1986 before we learned that training-induced improve-
ments in VO2 max were similar between older and younger men (Denis et
al., 1986). Likewise, Kohrt et al. (1991) reported similar relative (per-
centage) improvements in maximal oxygen consumption between
younger and older persons.

It has been clearly demonstrated there are progressive declines in
VO2 max of 8 to 10% per decade (Tanaka et al., 1997; Rosen et al., 1998;
Pimentel, Gentile, Tanaka, Seals, & Gates, 2003). However, VO2 max is
always higher in trained than in untrained subjects of similar age. It is
also known that there is a critical level of aerobic capacity (15–18 ml ⋅
kg–1 ⋅ min–1) required for older adults to maintain independence (Pater-
son, Cunningham, Koval, & St. Croix, 1999). Thus, activity-elicited
maintenance of VO2 max has the potential to maintain the length of inde-
pendent functioning.

Generally, relative improvements in VO2 max following endurance
exercise training are similar, ranging from 10 to 30 percent in younger
and older subjects (Denis et al., 1986; Kohrt et al., 1991). Nevertheless,
there are several subtle differences in the mechanisms for adaptation to
endurance training between younger and older subjects (Lawrenson,
Hoff, & Richardson, 2004). For example, aging is associated with a de-
crease in arterial elasticity, but this difference did not offset the improve-
ments in VO2 max that occurred after older subjects completed exercise
training (Lawrenson et al., 2004). It is also known that the multitude of
potential benefits from endurance training—lower blood pressure, im-
proved insulin sensitivity, increased high-density lipoprotein (HDL) cho-
lesterol, improved mitochondrial function, strengthened myocardium,
and others—can all be realized by older persons who complete an en-
durance exercise training program (Hughes et al., 1993; Ryan, Pratley,
Elahi, & Goldberg, 1995; Clevenger, Parker Jones, Tanaka, Seals, &
DeSouza, 2002; Yoshiga, Higuchi, & Oka, 2002; Maeda et al., 2003;
Rimbert et al., 2004). That is, older adults may rely on a slightly differ-
ent mechanism for adaptation to endurance exercise, but the benefits of
regular exercise training are not a special privilege of the young exerciser.

In the general population, declines in VO2 max with age appear to be
strongly related to the loss of lean body mass (Rosen et al., 1998). Thus,
physical inactivity reduces the stimulus for maintenance of aerobic ca-
pacity and also reduces the anabolic stimulus for maintenance of lean tis-
sue. When VO2 max reaches a critically low level, older individuals are less
able to perform tasks for themselves, and this enforced inactivity results
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in continued losses in muscle mass, contributing to the further decline in
VO2 max.

In summary, there are several benefits associated with endurance
exercise training and it is clear that older adults can garner these bene-
fits. There is no apparent age cut-off for endurance-training-induced
adaptations.

Endurance Versus Resistive Training for Older Persons

Lack of time has been identified as a potential barrier to exercise partici-
pation (Clark, 1999). Even after an individual commits to starting an ex-
ercise program, time constraints could force him or her to choose between
endurance or resistive training. Thus, the difficult question is, “Which is
the best type of exercise for older adults?” The short answer is that there
is no one best type of exercise, but increased physical activity of any kind
can be beneficial. There are, however, some interesting considerations for
those working with an older population.

Endurance exercise, long considered the benchmark for those wish-
ing to reduce body fat or improve cardiorespiratory function, blood lipid
profile, insulin sensitivity, or blood pressure, is getting competition from
resistive exercise. Resistive exercise has been shown, in fewer studies, to
have many of the same effects as endurance exercise (Ryan, Pratley, Gold-
berg, & Elahi, 1996; Mazzeo et al., 1998; Ryan, Treuth, Hunter, &
Elahi, 1998; Ryan et al., 2001; Pimentel et al., 2003). In addition, the de-
cline in muscular strength and loss of physical function in some older
populations may make traditional endurance exercise difficult. For ex-
ample, a frail older man may not have sufficient muscular strength to
start a walking program, but would likely be able to reap the benefits of
a resistive exercise training program. Resistive exercise training could re-
store his ability to walk or perform other previously difficult tasks and
allow a generalized increase in physical activity.

Another area where resistive exercise training is gaining ground is in
the area of weight loss or, more precisely, fat loss. As recently as 10 years
ago, an exercise prescription for weight or fat loss would have included
predominantly endurance activities. This prescription would have fol-
lowed the logic that continuous, dynamic exercises such as walking,
bicycling, or jogging expend many more calories per minute than inter-
mittent, high-intensity resistive exercise. The calorie argument during ex-
ercise has not changed. Researchers have revealed, however, that older
subjects with low lean body mass levels (lower amount of metabolically
active tissue) have difficulty with weight or fat loss. Thus, it has been ar-
gued that increased muscle mass from resistive training increases the
amount of metabolically active tissue. Having more metabolically active
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tissue increases the odds of reducing body fat stores (Ryan et al., 1995;
Bryner et al., 1999). Researchers have also shown that resistive training
can offset the reduction in metabolic rate that is often observed when in-
dividuals go on low-calorie diets (Ryan et al., 1995).

When combined with calorie restriction, endurance exercise is less ef-
fective than resistive exercise for preserving lean tissue (Bryner et al.,
1999). For example, when an 800 kilocalorie diet was combined with en-
durance training, subjects lost 4 kilograms of lean body mass. When the
same diet was combined with resistive training, subjects maintained their
prestudy lean body mass (Bryner et al., 1999).

In the past, some feared resistive training would build large muscles
that were aesthetically unpleasing or cause excessive weight gain. How-
ever, researchers and the popular media have effectively communicated
the benefits of resistive exercise for older adults and helped potential ex-
ercisers to understand that stronger muscles do not have to be substan-
tially larger muscles. Furthermore, far greater numbers of seniors suffer
from sarcopenia and associated dysfunction than from too much muscle.
Thus, public concerns about building bulky muscles appear to have di-
minished, but additional education is required to dispel some of the myths
associated with resistive exercise training.

We now know that resistive training provides many of the benefits of
endurance training and added benefits to seniors that are not derived
from endurance training. In addition, resistive exercise may have syner-
gistic effects when combined with endurance training (Ferrara, McCrone,
Brendle, Ryan, & Goldberg, 2004). Collectively, these factors have made
it easier to convince seniors of the potential benefits of resistive exercise.

BENEFITS OF EXERCISE TRAINING

Exercise Training and the Risk of Falling

The loss of muscle mass and concomitant loss of muscular strength that
occurs with aging likely leads to increased disability and increased risk of
falls. Fall risk is multifactorial, such that poor muscular strength is only
one factor that might lead to an increased risk of falls (McMurdo, Millar,
& Daly, 2000; Chang et al., 2004). Programs that focus on several po-
tential contributing factors, such as sensory acuity, environmental haz-
ards, balance and gait, and drug interactions, are more likely to reduce
fall risk (Chang et al., 2004).

The multifactorial nature of falls may help to explain the lack of an
effect on falling or fall risk in some strengthening studies (McMurdo et
al., 2000). It is also likely that balance and fall risk are easier to change

Exercise and Aging 163



in persons with substantial deficits or in those who have already fallen.
That is, it is more difficult to measure an effect of exercise on fall risk and
balance when healthy, ambulatory older persons are the research sub-
jects. However, when subject health and ambulatory ability were con-
trolled for, some researchers still did not observe an influence of regular
exercise on fall risk (McMurdo et al., 2000). In contrast, several re-
searchers reported improvements in balance and reduced risk of falls fol-
lowing an exercise intervention (Buchner et al., 1997; LaStayo, Ewy,
Pierotti, Johns, & Lindstedt, 2003). Nevertheless, programs that address
a number of fall factors along with endurance or resistive exercise are
most effective in the prevention of falls (Chang et al., 2004).

Combining balance training with resistive training might produce a
more effective fall risk reduction. For example, researchers employing tai
chi, a combination of movement and meditation, as an exercise interven-
tion reported significant reductions in both fear of falling and the risk of
falls (Wolf et al., 2003). In addition, simple walking exercise, without
concomitant strength training, has also been shown to improve selected
aspects of balance (Buchner et al., 1997). Walking provides older subjects
with balance training, but does not significantly improve muscular
strength. Therefore, improving muscular strength without some means of
balance training reduces the chance of improving balance and reducing
fall risk.

Exercise and Insulin Sensitivity

There has been a shocking increase in the number of children and adults
who are classified as overweight and obese in the United States and
around the world. Obesity has been linked to the development of type II
diabetes and several associated complications, including cardiovascular
disease (Haffner & Cassells, 2003). While there has been a disturbing in-
crease in the occurrence of type II diabetes in adolescents, the prevalence
of type II diabetes also increases as we age. It has been known for some
time that exercise ameliorates insulin resistance. It also requires surpris-
ingly little exercise to exert these effects (Rogers, 1989; Kishimoto et al.,
2002).

A substantial portion of the exercise effect on insulin resistance is ex-
erted by increasing the movement of glucose transporter proteins from
the cell cytoplasm to the cell membrane, where they can do the job of
moving glucose into the cell (Reynolds, Brozinick, Rogers, & Cushman,
1997). Both insulin and exercise activate glucose transporters, but excit-
ing new research shows that exercise exerts its effect through a different
pathway from insulin. The insulin receptor and associated parts of the in-
sulin signaling pathway appear to be faulty in persons with type II dia-
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betes. The alternative (exercise) pathway—AMP-kinase—is without de-
fect in diabetics (Musi & Goodyear, 2003; Musi, Yu, & Goodyear,
2003). Exercise researchers have recently shown that exercise exerts an
insulin-like effect by working through contraction-stimulated activation
of the alternative pathway (Musi et al., 2003). In short, exercise allows
the diabetic to work around his or her insulin sensitivity defect and en-
hance cellular glucose uptake. This alternative pathway provides a new
avenue for exercise and diabetes research.

Endurance exercise training will elicit significant improvements in in-
sulin resistance. In fact, a single endurance exercise session elicits significant
improvements in whole-body sensitivity to insulin. Endurance exercise has
long been known to be effective for the prevention or treatment of type II
diabetes. New evidence is emerging to show that there are similar benefits
from resistive exercise training (Singh et al., 1999; Willey & Singh, 2003).
A recent review by Willey and Singh (2003) suggested that resistive train-
ing be considered for management and prevention of type II diabetes. These
authors acknowledged, however, that both treatment and prevention data
are scarce for resistive exercise. Nevertheless, emerging evidence that resis-
tive exercise improves glycemic control in diabetic persons is suggestive
that resistive exercise is another low-cost, positive side-effect treatment for
type II diabetes (Ryan et al., 1996; Ryan, 2000).

Exercise and the Aging Immune System

As we age, there is an increase in the incidence of infection and autoim-
mune disease and a higher rate of cancer (Shephard & Shek, 1995). Our
immune system, designed to protect against diseases and pathogens, is
weakened with increasing chronological age. The term immunosenes-
cence has been coined to describe the age-related decline in immune func-
tion. As described above, regular exercise exerts a positive influence on
many physiological systems. Thus, it would be logical to assume that ex-
ercise training would positively influence the immune system of older
adults, particularly those with compromised immune systems. Unfortu-
nately, the evidence to support this assumption is weak.

Before examining possible exercise-induced improvements in the im-
mune system of older adults following exercise training, it is important to
consider that certain aspects of cellular immunity are reduced following
strenuous or prolonged activity in young subjects (Nieman, Simandle, et
al., 1995; Pedersen et al., 1999). This postexercise suppression of immune
function, typically observed 1 to 6 hours after exercise (Nieman, Jo-
hanssen, Lee, & Arabatzis, 1990; Nieman, Armandle, et al., 1995; Ped-
ersen et al., 1999), is known as the open window hypothesis (Nieman,
Buckley, et al., 1995; Pedersen et al., 1999). That is, strenuous exercise
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provides a window of opportunity during which athletes are deemed
more susceptible to infections. Indeed, the incidence of upper respiratory
tract infection (URTI) is increased following marathon and ultramara-
thon running competitions (Peters & Bateman, 1983; Nieman et al.,
1990). Furthermore, URTI frequency doubled when runners trained more
than 100 minutes per week (Heath et al., 1991).

A more optimistic view is one that allows the possibility that regular
exercise training strengthens immunity. Indeed, there is some evidence to
suggest that exercise training could have beneficial effects on the immune
system. For example, selected indexes of immunity were reported to be
higher in well-trained athletes compared with untrained persons. Addi-
tionally, exercise-trained persons, who are not overtraining, have a lower
incidence of URTI (Nieman, 1995). When the older exerciser is consid-
ered, the findings from studies conducted on younger subjects lead to two
obvious questions. Is infection risk increased in older adults during the
early stages of exercise programs designed to achieve physical fitness?
Does long-term exercise training improve immune system function in
older persons? The answers to these questions are “probably not” and
“possibly,” respectively.

First, few researchers have examined whether acute exercise can in-
duce an open window effect in older subjects. Prolonged or strenuous ex-
ercise was required to induce an open window effect in studies on
younger subjects, but these studies have not been done using older sub-
jects. Fitness activities are rarely performed at an intensity or duration
sufficient to have a negative effect on immune function. Even a novel ac-
tivity, such as a single bout of the high-intensity resistive exercise de-
scribed in Figure 8.2, did not adversely effect indexes of immune function
in older subjects (Flynn et al., 1999). Thus, there is no evidence that a visit
to the gym or a walk in the park induces the transient immune suppres-
sion observed after prolonged or strenuous exercise in younger people.

The second question, regarding the ability of exercise training to
improve immunity, remains surprisingly difficult to answer. A major
problem lies in the complexity of the immune system. That is, it is time-
consuming and expensive to make measurements that can assess the
many redundant layers of protection provided by the immune system
(Cannon, 1993). For example, measurements of natural killer cell func-
tion after exercise do not provide insight into the responses of other arms
of the immune system. Thus, one arm of the immune system, the one you
measured, could be up-regulated following exercise and the backup sys-
tem you did not measure, could be suppressed.

Despite these shortcomings, several promising studies provide evi-
dence of a positive influence of exercise training on host defense in older
subjects (Nieman et al., 1993; Woods et al., 1999; Kostka, Berthouze,
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Lacour, & Bonnefoy, 2000; Yan et al., 2001). However, the few existing
studies often use very small subject numbers, which makes it difficult to
make a definitive statement about the benefits of regular exercise on host
defense. A conservative interpretation of the available literature would be
to suggest that larger, long-term studies are required to get a definitive an-
swer regarding the protective effects of exercise (Woods, Lowder, & Key-
lock, 2002). Collectively however, the paucity of studies showing
negative effects of exercise on the aging immune system and the other
benefits associated with regular exercise leads to the suggestion to “just
do it.”

Aging and Inflammation: Can Exercise Help Put the Fire Out?

Inflammation refers to the local buildup of fluid, leukocytes, and blood
proteins that occurs in response to tissue injury, invading pathogens, or a
local immune response (Janeway, Travers, Walport, & Shlomchik, 2001).
Hippocrates was among the first to recognize that inflammation is an 
important part of the healing process (Ley, 2001). The classic signs of 
inflammation—dolor, color, rubor, tumor (pain, heat, redness and
swelling)—were identified nearly 2,000 years ago, with the fifth sign of
inflammation, impaired function, identified roughly 100 years later (Ley,
2001).

Immunologists are now working to distinguish between good in-
flammation and bad inflammation. Good inflammation is transient, re-
sulting from an appropriate innate immune response to infection or injury
and facilitates recovery. Bad inflammation is chronic, resulting from au-
toimmune disease or dysregulated immunity (Brod, 2000), which might
persist for several weeks, months, or indefinitely. Inflammation can facil-
itate the development of, exacerbate, or even cause chronic diseases, such
as heart disease, diabetes, sarcopenia, cachexia, or other wasting diseases
(Yeh & Schuster, 1999; Pradhan, Manson, Rifai, Buring, & Ridker,
2001; Roubenoff, 2003; Schulze et al., 2004).

Inflammation and its potential contribution to chronic diseases has
become a vibrant area of biomedical research over the past decade from
a standpoint of the volume of published research and the significance of
recent research findings. Cardiovascular disease, type II diabetes, osteo-
porosis, geriatric cachexia (a form of wasting disease), Alzheimer’s dis-
ease, and several other diseases frequently associated with aging or
physical inactivity have been shown to have an inflammatory etiology
(Yeh & Schuster, 1999; Brod, 2000; Pradhan et al., 2001; Sutherland et
al., 2003). For example, cardiovascular disease, long considered to be pri-
marily a disease of lipids, is now believed to get a strong assist from the
inflammatory process.
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There is substantial evidence that inflammatory proteins (cytokines)
are increased in age-advanced humans and animals (Ershler & Keller,
2000; Rosas, Zieman, Donabedian, Vandegaer, & Hare, 2001). It has
been argued that elevated inflammatory cytokines in older persons are a
result of uncontrolled disease and not a normal consequence of aging (Be-
harka et al., 2001). Thus, it may remain unresolved whether elevated in-
flammatory cytokines are the cause of disease or are caused by disease,
but elevated cytokines or increased cytokine production in elderly sub-
jects is well documented (Clark & Peterson, 1994; Riancho, Zarrabeitia,
Amado, Olmos, & Gonzales-Macias, 1994; Roubenoff et al., 1998).

High levels of inflammatory cytokines are known to be associated
with increased risk of morbidity and mortality (Ershler & Keller, 2000;
Schumacher et al., 2002). For example, Schumaker et al. (2002) found
that IL-6 and TNF-α were strong predictors of various stages of cardio-
vascular disease and were significantly elevated in coronary heart disease
patients versus controls. Others have found IL-6 and CRP to be indepen-
dent predictors of all-cause mortality. These findings lead to the sugges-
tion that low-cost interventions to reduce systemic inflammation would
provide significant benefits to the older population (Harris et al., 1999;
Volpato et al., 2001).

Several researchers have observed anti-inflammatory effects of exer-
cise training (Smith et al., 1999; Greiwe, Cheng, Rubin, Yarasheski, &
Semenkovich, 2001; Flynn et al., 2003). Greiwe et al. (2001) for example,
found that resistive training reduced skeletal muscle production of the in-
flammatory protein TNF-α in older subjects. Inflammatory cytokines like
TNF-α have a wide range of metabolic, systemic, and endocrine-like ef-
fects, but a simple example of a TNF-α effect is its ability to inhibit in-
sulin receptor function. Simply stated, high TNF-α is linked to insulin
insensitivity (Rosenzweig et al., 2002). Work from our lab and the work
of other investigators shows that exercise training reduced the ability of
blood monocytes to produce inflammatory proteins such as TNF-α
(Smith et al., 1999; Flynn et al., 2003). These studies await confirma-
tion by larger studies but provide promise of a low-cost, readily available,
positive-side-effect-intervention against chronic inflammation and in-
flammatory disease.

What is lacking is a mechanism for the anti-inflammatory effects of
exercise. For example, exercise is commonly found to improve the course
of rheumatoid arthritis, but no mechanism for the exercise-induced im-
provements has been proposed. We hypothesize that exercise blunts in-
flammatory cytokine production by down-regulating cytokine-signaling
proteins and have found that exercise decreases the expression of a key
receptor in cytokine signaling (toll-like receptor) (Flynn et al., 2003;
Stewart et al., 2005). However, much work needs to be done in these
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nascent areas of exercise research before concrete conclusions can be
drawn.

PRACTICAL CONSIDERATIONS FOR EXERCISE 
AMONG OLDER ADULTS

Barriers to Exercise

Physical inactivity and poor diet are among the leading causes of death in
American adults (Mokdad, Marks, Stroup, & Gerberding, 2004). Despite
this and the fact that older adults appear to acknowledge the value of re-
maining physically active, physical activity levels decrease with advancing
age (U.S. Department of Health and Human Services, 1996; Marcus et
al., 2000; U.S. Department of Health and Human Services, 2000; Van der
Bij, Laurant, & Wensing, 2002). According to Healthy People 2010 (U.S.
Department of Health and Human Services, 2000), approximately 50%
of women and 35% of men engage in no regular physical activity after the
age of 75. The prospects are even bleaker for those of low socioeconomic
status and for minorities.

Unfortunately, getting people started in a formal exercise program
may not be as effective as expected over the long term. For example, an
exercise program that improved muscular strength and motor function in
older subjects did not lead to an increase in spontaneous activity in the
months after the formal exercise program ended. Additionally, the
trained subjects quickly became indistinguishable from their sedentary
counterparts (Hauer, Pfisterer, Schuler, Bartsch, & Oster, 2003). There-
fore, programs that endeavor to increase the amount of physical activity
in the daily routine of the participants could be more effective over the
long term.

There are potential barriers to staying physically active for persons of
all age groups, but several factors could provide more imposing barriers
for seniors. There may be concerns about safety, fear of injury, pain,
poor health, lack of knowledge, motivational barriers such as lack of
time, and environmental barriers including no sidewalks, crime, or bad
weather (Clark, 1999). In short, there are many variables that might pre-
vent or limit exercise participation. Clark (1999) argued that several bar-
riers likely coalesce to reduce the likelihood of exercise participation in a
particular individual. Additionally, barriers may differ by gender or by
racial/ethnic groups.

A complete discussion of behavioral issues that lead to more compli-
ant older exercisers falls outside the scope of this chapter; however, it is im-
portant to discuss the barrier to exercise participation in later life created by
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fear of injury or illness. These issues are clearly addressed in Exercise: A
Guide from the National Institute on Aging (U.S. Department of Health
and Human Services, 2001). The guide tells us that there are few medical
conditions that should keep older adults from increasing their physical
activity. The position is summed up by the statement, “Older people be-
come sick or disabled more often from not exercising than from exercis-
ing.” Thus, the general recommendation is that exercise is considered
safe for persons whose diseases are under control. Nevertheless, there are
some conditions for which vigorous exercise can be dangerous (e.g., aor-
tic aneurysm, aortic stenosis, unstable chronic heart failure), and a physi-
cian should be consulted if there is uncertainty. The authors of the
National Institute on Aging guide remind us that no one is too old for ex-
ercise and no one should be deemed too frail to exercise.

A recommendation from a physician to incorporate more exercise or
physical activity might be an effective way to increase an older person’s
motivation to exercise. Researchers tell us, however, that relatively few
physicians are making these types of recommendations (Damush, Stew-
art, Mills, King, & Ritter, 1999; Honda, 2004). Damush et al. (1999) for
example, surveyed over 800 older men and women found that fewer than
half had ever received advice from a physician to exercise. On a more pos-
itive note, recommendations from physicians to exercise were increased
to those with the greatest need (e.g., high BMI or more sedentary).

Supervised Versus Home-Based Exercise: 
Does It Matter Where?

Older individuals who seek an exercise facility or fitness center will fre-
quently encounter facilities designed to appeal to a different market of ex-
ercisers. Indeed, an older adult who enters a fitness facility filled with
glistening, grunting, and muscular young exercisers may experience ap-
prehension or “acrylophobia” (fear of spandex). The latter is an amusing
means of describing the trepidation experienced by older exercisers en-
tering a fitness facility. Several serious issues, however, need to be ad-
dressed if we are to increase exercise participation among seniors.

Some seniors might be motivated by a pleasant place to exercise or a
pleasant person to exercise with; others might be motivated by the fact
that exercise can be done in the privacy of their homes. Home-based ex-
ercise programs are as effective as supervised exercise programs for pro-
moting participation, but the ability of home-based programs to elicit
equivalent physiological improvements or influence health outcomes
remains to be determined (Van der Bij et al., 2002). When previously hos-
pitalized persons were randomly assigned to group training or home-
based exercise groups, the group-training subjects had significantly better
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knee-extensor strength, walking velocity, and balance than the home-
based exercise group (Timonen et al., 2002). There are other studies in
which marginal success of home-based exercise programs has been re-
ported (Capodaglio et al., 2002). This could be due to a lack of supervi-
sion or motivation provided by an exercise leader; however, the total
number of subjects enrolled in home-based versus group exercise studies
is small. Thus, the weight of available studies is insufficient to make de-
finitive recommendations.

CONCLUDING THOUGHTS

Accumulated exercise gerontology research leads to the conclusion that
exercise can have a significant impact on physical functioning, disease
prevention, and overall health as we age. The exercise gerontology liter-
ature also shows that there are no apparent age cut-offs for the benefits
of and adaptations to endurance or resistive exercise training. Increased
physical activity or formal exercise training appears to have positive ef-
fects throughout the life span. In addition, many physical or biological
changes commonly associated with advancing age can be attributed in-
stead to physical inactivity. Sarcopenia, for example, while multifactorial
in nature, is known to result from reduced anabolic stimulus during peri-
ods of inactivity, and sarcopenia is known to be prevented by or reversed
with resistive training.

Exercise gerontology researchers have made significant strides in
other areas as well, showing how strength development may reduce
disability, increase ability to perform ADLs, and reduce risk of falls. En-
durance training, long considered the benchmark for reducing cardiovas-
cular risk and improving insulin sensitivity, is getting welcome competition
from resistive exercise training. Resistive training may provide the added
benefit of conserving lean tissue and increased muscular strength, making
it a prudent choice for those with limited time for an exercise program.
Finally, we now know that exercise training may influence our suscepti-
bility to infection and to chronic diseases. The ability of strenuous or pro-
longed exercise to negatively influence immune function in young subjects
is a surprising finding, yet to be confirmed in older exercisers. On the
positive side, exercise to improve fitness level has not been shown to be
immunosuppressive, even in younger subjects. Additionally, long-term
exercise training is believed to have a beneficial influence on host defense
in younger and older persons, but the research, especially on older sub-
jects, is inconclusive. Exercise training may also alleviate some of the
aberrant inflammatory responses as we age, which could help explain
the positive effects of exercise on chronic diseases such as heart disease,
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diabetes, and rheumatoid arthritis. Thus, the anti-inflammatory effects of
exercise might influence the course of several chronic diseases, many of
them linked to aging or physical inactivity.

Collectively, the work completed by exercise gerontologists is quite
promising and shows the potential for exercise to mitigate changes asso-
ciated with biological aging. The exercise gerontology field is growing
rapidly, and new advances and applications for exercise interventions are
emerging with increasing regularity. Exercise is low cost, has mainly pos-
itive side effects, is available to most older people, and can have a tremen-
dous influence on those who choose to take a regular dose.

REFERENCES

Aniansson, A., Ljungberg, P., Rundgren, A., & Wetterqvist, H. (1984). Effect of
a training programme for pensioners on condition and muscular strength.
Archives of Gerontology and Geriatrics, 3, 229–341.

Baumgartner, R. N., Koehler, K. M., Gallagher, D., Romero, L., Heymsfield, S.
B., Ross, et al. (1998). Epidemiology of sarcopenia among the elderly in
New Mexico. [erratum appears in Am J Epidemiol 1999 Jun 15;149(12):
1161]. American Journal of Epidemiology, 147, 755–763.

Beharka, A. A., Meydani, M., Wu, D., Leka, L. S., Meydani, A., & Meydani, S.
N. (2001). Interleukin-6 production does not increase with age. Journal of
Gerontology: Biological Sciences, 56, B81–B88.

Braith, R. W., Graves, J. E., Leggett, S. H., & Pollock, M. L. (1993). Effect of
training on the relationship between maximal and submaximal strength.
Medicine and Science in Sports and Exercise, 25, 132–138.

Brod, S. A. (2000). Unregulated inflammation shortens human functional
longevity. Inflammation Research, 49, 561–570.

Brown, W. F., & Chan, K. M. (1997). Quantitative methods for estimating the
number of motor units in human muscles. Muscle and Nerve Supplement, 5,
S70–S73.

Brown, W. F., Strong, M. J., & Snow, R. (1988). Methods for estimating numbers
of motor units in biceps-brachialis muscles and losses of motor units with
aging. Muscle and Nerve, 11, 423–432.

Bryner, R. W., Ullrich, I. H., Sauers, J., Donley, D., Hornsby, G., Kolar, M., et al.
(1999). Effects of resistance vs. aerobic training combined with an 800 calo-
rie liquid diet on lean body mass and resting metabolic rate. Journal of the
American College of Nutrition, 18, 115–121.

Buchner, D. M., Cress, M. E., de Lateur, B. J., Esselman, P. C., Margherita, A. J.,
Price, R., et al. (1997). A comparison of the effects of three types of en-
durance training on balance and other fall risk factors in older adults.
Aging—Clinical and Experimental Research, 9, 112–119.

Cannon, J. G. (1993). Exercise and resistance to infection. Journal of Applied
Physiology, 74, 973–981.

172 GERONTOLOGY



Capodaglio, P., Facioli, M., Burroni, E., Giordano, A., Ferri, A., & Scaglioni, G.
(2002). Effectiveness of a home-based strengthening program for elderly
males in Italy. A preliminary study. Aging—Clinical and Experimental Re-
search, 14, 28–34.

Chang, J. T., Morton, S. C., Rubenstein, L. Z., Mojica, W. A., Maglione, M., Sut-
torp, et al. (2004). Interventions for the prevention of falls in older adults:
Systematic review and meta-analysis of randomised clinical trials. [see com-
ment]. British Medical Journal, 328, 680.

Cid-Ruzafa, J., Caulfield, L. E., Barron, Y., & West, S. K. (1999). Nutrient in-
takes and adequacy among an older population on the eastern shore of
Maryland: The Salisbury Eye Evaluation. Journal of the American Dietetic
Association, 99, 564–571.

Clark, D. O. (1999). Physical activity and its correlates among urban primary
care patients aged 55 years or older. Journals of Gerontology, Series B: Psy-
chological Sciences and Social Sciences, 54, S41–S48.

Clark, J. A., & Peterson, T. C. (1994). Cytokine production and aging: Overpro-
duction of IL-8 in elderly males in response to lipopolysaccharide. Mecha-
nisms of Aging and Development, 77, 127–139.

Clevenger, C. M., Parker Jones, P., Tanaka, H., Seals, D. R., & DeSouza, C. A.
(2002). Decline in insulin action with age in endurance-trained humans.
Journal of Applied Physiology, 93, 2105–2111.

Damush, T. M., Stewart, A. L., Mills, K. M., King, A. C., & Ritter, P. L. (1999).
Prevalence and correlates of physician recommendations to exercise among
older adults. Journals of Gerontology, Series A: Biological Sciences and
Medical Sciences, 54, M423–M427.

Danneskiold-Samsoe, B., Kofod, V., Munter, J., Grimby, G., Schnohr, P., &
Jensen, G. (1984). Muscle strength and functional capacity in 78–81-year-
old men and women. European Journal of Applied Physiology and Occu-
pational Physiology, 52, 310–314.

Denis, C., Chatard, J. C., Dormois, D., Linossier, M. T., Geyssant, A., & Lacour,
J. R. (1986). Effects of endurance training on capillary supply of human
skeletal muscle on two age groups (20 and 60 years). Journal of Physiology
(Paris), 81, 379–383.

Doherty, T. J. (2003). Invited review: Aging and sarcopenia. Journal of Applied
Physiology, 95, 1717–1727.

Ershler, W. B., & Keller, E. T. (2000). Age-associated increased interleukin-6
gene expression, late-life diseases, and frailty. Annual Review of Medicine,
51, 245–270.

Evans, W. J. (1996). Reversing sarcopenia: How weight training can build
strength and vitality. Geriatrics, 51, 46–47.

Faulkner, J. A., Brooks, S. V., & Zerba, E. (1995). Muscle atrophy and weakness
with aging: Contraction-induced injury as an underlying mechanism. Jour-
nals of Gerontology, Series A: Biological Sciences and Medical Sciences,
50(Spec No.), 124–129.

Ferrara, C. M., McCrone, S. H., Brendle, D., Ryan, A. S., & Goldberg, A. P.
(2004). Metabolic effects of the addition of resistive to aerobic exercise in

Exercise and Aging 173



older men. International Journal of Sports Nutrition and Exercise Metabo-
lism, 14, 73–80.

Ferraro, K. F. (1997). The gerontological imagination. In K. F. Ferraro (Ed.),
Gerontology: Perspectives and issues (2nd ed.). New York: Springer
Publishing.

Fiatarone, M. A., Marks, E. C., Ryan, N. D., Meredith, C. N., Lipsitz, L. A., &
Evans, W. J. (1990). High-intensity strength training in nonagenarians: Ef-
fects on skeletal muscle. Journal of the American Medical Association, 263,
3029–3034.

Fleg, J. L., & Lakatta, E. G. (1988). Role of muscle loss in the age-associated re-
duction in VO2 max. [see comment]. Journal of Applied Physiology, 65,
1147–1151.

Flynn, M. G., Fahlman, M., Braun, W. A., Lambert, C. P., Bouillon, L. E., Brolin-
son, P. G., et al. (1999). Effects of resistance training on selected indexes of
immune function in elderly women. Journal of Applied Physiology, 86,
1905–1913.

Flynn, M. G., McFarlin, B. K., Phillips, M. D., Stewart, L. K., & Timmerman, K.
L. (2003). Toll-like receptor 4 and CD14 mRNA expression are lower in re-
sistive exercise-trained elderly women. Journal of Applied Physiology, 95,
1833–1842.

Frontera, W. R., Meredith, C. N., O’Reilly, K. P., Knuttgen, H. G., & Evans, W.
J. (1988). Strength conditioning in older men: Skeletal muscle hypertrophy
and improved function. Journal of Applied Physiology, 64, 1038–1044.

Greiwe, J. S., Cheng, B., Rubin, D. C., Yarasheski, K. E., & Semenkovich, C. F.
(2001). Resistance exercise decreases skeletal muscle tumor necrosis factor
alpha in frail elderly humans. Faseb Journal, 15, 475–482.

Grimby, G. (1995). Muscle performance and structure in the elderly as studied
cross-sectionally and longitudinally. Journals of Gerontology, Series A: Bi-
ological Sciences and Medical Sciences, 50(Spec No.), 17–22.

Grimby, G., Aniansson, A., Hedberg, M., Henning, G. B., Grangard, U., & Kvist,
H. (1992). Training can improve muscle strength and endurance in 78- to
84-yr-old men. Journal of Applied Physiology, 73, 2517–2523.

Haffner, S. J., & Cassells, H. (2003). Hyperglycemia as a cardiovascular risk fac-
tor. American Journal of Medicine, 115(Suppl. 8A), 6S–11S.

Harris, T. B., Ferrucci, L., Tracy, R. P., Corti, M. C., Wacholder, S., Ettinger, Jr.,
W. H., et al. (1999). Associations of elevated interleukin-6 and C-reactive
protein levels with mortality in the elderly. American Journal of Medicine,
106, 506–512.

Hauer, K., Pfisterer, M., Schuler, M., Bartsch, P., & Oster, P. (2003). Two years
later: A prospective long-term follow-up of a training intervention in geri-
atric patients with a history of severe falls. Archives of Physical Medicine
and Rehabilitation, 84, 1426–1432.

Heath, G. W., Ford, E. S., Craven, T. E., Macera, C. A., Jackson, K. L., & Pate,
R. R. (1991). Exercise and the incidence of upper respiratory tract infections.
Medicine and Science in Sports and Exercise, 23, 152–157.

Honda, K. (2004). Factors underlying variation in receipt of physician advice on
diet and exercise: Applications of the behavioral model of health care uti-
lization. American Journal of Health Promotion, 18, 370–377.

174 GERONTOLOGY



Hortobagyi, T., Zheng, D., Weidner, M., Lambert, N. J., Westbrook, S., &
Houmard, J. A. (1995). The influence of aging on muscle strength and mus-
cle fiber characteristics with special reference to eccentric strength. Journals
of Gerontology, Series A: Biological Sciences and Medical Sciences, 50,
B399–B406.

Hughes, V. A., Fiatarone, M. A., Fielding, R. A., Kahn, B. B., Ferrara, C. M.,
Shepherd, P., et al. (1993). Exercise increases muscle GLUT-4 levels and in-
sulin action in subjects with impaired glucose tolerance. American Journal of
Physiology, 264(6 Pt. 1), E855–E862.

Janeway, C. A., Travers, P., Walport, M., & Shlomchik, M. (2001). Immuno-
biology: The immune system in health and disease. New York: Garland
Publishing.

Janssen, I., Heymsfield, S. B., & Ross, R. (2002). Low relative skeletal muscle
mass (sarcopenia) in older persons is associated with functional impairment
and physical disability. Journal of the American Geriatrics Society, 50,
889–896.

Janssen, I., Shepard, D. S., Katzmarzyk, P. T., & Roubenoff, R. (2004). The
healthcare costs of sarcopenia in the United States. Journal of the American
Geriatrics Society, 52, 80–85.

Jette, A. M., & Branch, L. G. (1981). The Framingham Disability Study: II. Phys-
ical disability among the aging. American Journal of Public Health, 71,
1211–1216.

Kehayias, J. J., Fiatarone, M. A., Zhuang, H., & Roubenoff, R. (1997). Total
body potassium and body fat: Relevance to aging. American Journal of Clin-
ical Nutrition, 66, 904–910.

Kishimoto, H., Taniguchi, A., Fukushima, M., Sakai, M., Tokuyama, K., Oguma,
T., et al. (2002). Effect of short-term low-intensity exercise on insulin sensi-
tivity, insulin secretion, and glucose and lipid metabolism in non-obese Japan-
ese type 2 diabetic patients. Hormone and Metabolic Research, 34, 27–31.

Kohrt, W. M., Malley, M. T., Coggan, A. R., Spina, R. J., Ogawa, T., Ehsani, A.
A., et al. (1991). Effects of gender, age, and fitness level on response of
VO2 max to training in 60–71 yr olds. Journal of Applied Physiology, 71,
2004–2011.

Kostka, T., Berthouze, S. E., Lacour, J., & Bonnefoy, M. (2000). The symptoma-
tology of upper respiratory tract infections and exercise in elderly people.
Medicine and Science in Sports and Exercise, 32, 46–51.

LaStayo, P. C., Ewy, G. A., Pierotti, D. D., Johns, R. K., & Lindstedt, S. (2003).
The positive effects of negative work: Increased muscle strength and decreased
fall risk in a frail elderly population. [see comment]. Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences, 58, M419–M424.

Latham, N. K., Bennett, D. A., Stretton, C. M., & Anderson, C. S. (2004). Sys-
tematic review of progressive resistance strength training in older adults.
Journals of Gerontology, Series A: Biological Sciences and Medical Sciences,
59, 48–61.

Lawrenson, L., Hoff, J., & Richardson, R. S. (2004). Aging attenuates vascular
and metabolic plasticity but does not limit improvement in muscle VO(2) max.
American Journal of Physiology—Heart and Circulatory Physiology, 286,
H1565–H1572.

Exercise and Aging 175



Ley, K. (Ed.). (2001). Physiology of inflammation. New York: Oxford University
Press.

Lord, S. R., Castell, S., Corcoran, J., Dayhew, J., Matters, B., Shan, A., et al.
(2003). The effect of group exercise on physical functioning and falls in frail
older people living in retirement villages: A randomized, controlled trial.
Journal of the American Geriatrics Society, 51, 1685–1692.

Maeda, S., Tanabe, T., Miyauchi, T., Otsuki, T., Sugawara, J., Iemitsu, M., et al.
(2003). Aerobic exercise training reduces plasma endothelin-1 concentration
in older women. Journal of Applied Physiology, 95, 336–341.

Marcus, B. H., Dubbert, P. M., Forsyth, L. H., McKenzie, T. L., Stone, E. J.,
Dunn, A. L., et al. (2000). Physical activity behavior change: Issues in adop-
tion and maintenance. Health Psychology, 19(1 Suppl.), 32–41.

Mazzeo, R., Cavanagh, P., Evans, W., Fiatarone, M., Hagberg, J., McAuley, E.,
et al. (1998). American College of Sports Medicine position stand: Exercise
and physical activity for older adults. Medicine and Science in Sports and
Exercise, 30, 992–1008.

McMurdo, M. E., Millar, A. M., & Daly, F. (2000). A randomized controlled trial
of fall prevention strategies in old peoples’ homes. Gerontology, 46, 83–87.

Mokdad, A. H., Marks, J. S., Stroup, D. F., & Gerberding, J. L. (2004). Actual
causes of death in the United States, 2000. [see comment]. Journal of the
American Medical Association, 291, 1238–1245.

Morley, J. E., Baumgartner, R. N., Roubenoff, R., Mayer, J., & Nair, K. S.
(2001). Sarcopenia. Journal of Laboratory and Clinical Medicine, 137,
231–243.

Musi, N., & Goodyear, L. J. (2003). AMP-activated protein kinase and muscle
glucose uptake. Acta Physiologica Scandinavica, 178, 337–345.

Musi, N., Yu, H., & Goodyear, L. J. (2003). AMP-activated protein kinase regu-
lation and action in skeletal muscle during exercise. Biochemical Society
Transactions, 31(Pt. 1), 191–195.

Newman, A. B., Haggerty, C. L., Goodpaster, B., Harris, T., Kritchevsky, S.,
Nevitt, M., et al. (2003). Strength and muscle quality in a well-functioning
cohort of older adults: The Health, Aging and Body Composition Study.
Journal of the American Geriatrics Society, 51, 323–330.

Newman, A. B., Kupelian, V., Visser, M., Simonsick, E., Goodpaster, B., Nevitt,
M., et al. (2003). Sarcopenia: Alternative definitions and associations with
lower extremity function. Journal of the American Geriatrics Society, 51,
1602–1609.

Nieman, D. C. (1995). Upper respiratory tract infections and exercise. Thorax,
50, 1229–1231.

Nieman, D. C., Buckley, K. S., Henson, D. A., Warren, B. J., Suttles, J., Ahle,
J. C., Simandle, S., Fagoaga, O. R., & Nehlsen-Cannarella, S. L. (1995). Im-
mune function in marathon runners versus sedentary controls. Medicine and
Science in Sports and Exercise, 27, 986–992.

Nieman, D. C., Henson, D. A., Gusewitch, G., Warren, B. J., Dotson, R. C., But-
terworth, D. E., et al. (1993). Physical activity and immune function in el-
derly women. Medicine and Science in Sports and Exercise, 25, 823–831.

176 GERONTOLOGY



Nieman, D. C., Johanssen, L. M., Lee, J. W., & Arabatzis, K. (1990). Infectious
episodes in runners before and after the Los Angeles Marathon. Journal of
Sports Medicine and Physical Fitness, 30, 316–328.

Nieman, D. C., Simandle, S., Henson, D. A., Warren, B. J., Suttles, J., Davis,
J. M., et al. (1995). Lymphocyte proliferative response to 2.5 hours of run-
ning. International Journal of Sports Medicine, 16, 404–409.

Paterson, D. H., Cunningham, D. A., Koval, J. J., & St. Croix, C. M. (1999). Aero-
bic fitness in a population of independently living men and women aged 55–86
years. Medicine and Science in Sports and Exercise, 31, 1813–1820.

Pedersen, B. K., Bruunsgaard, H., Jensen, M., Toft, A. D., Hansen, H., & Os-
trowski, K. (1999). Exercise and the immune system—influence of nutrition
and ageing. Journal of Science and Medicine in Sports, 2, 234–252.

Pescatello, L. S., Franklin, B. A., Fagard, R., Farquhar, W. B., Kelley, G. A., &
Ray, C. A. (2004). American College of Sports Medicine position stand:
Exercise and hypertension. Medicine and Science in Sports and Exercise, 36,
533–553.

Peters, E. M., & Bateman, E. D. (1983). Ultramarathon running and upper res-
piratory tract infections: An epidemiological survey. South African Medical
Journal, 64, 582–584.

Pimentel, A. E., Gentile, C. L., Tanaka, H., Seals, D. R., & Gates, P. E. (2003).
Greater rate of decline in maximal aerobic capacity with age in endurance-
trained than in sedentary men. Journal of Applied Physiology, 94, 2406–
2413.

Pollock, M. L., Carroll, J. F., Graves, J. E., Leggett, S. H., Braith, R. W., Li-
macher, M., et al. (1991). Injuries and adherence to walk/jog and resistance
training programs in the elderly. Medicine and Science in Sports and Exer-
cise, 23, 1194–1200.

Potter, J. M., Evans, A. L., & Duncan, G. (1995). Gait speed and activities of
daily living function in geriatric patients. Archives of Physical Medicine and
Rehabilitation, 76, 997–999.

Pradhan, A. D., Manson, J. E., Rifai, N., Buring, J. E., & Ridker, P. M. (2001).
C-reactive protein, interleukin 6, and risk of developing type 2 diabetes mel-
litus. Journal of the American Medical Association, 286, 327–334.

Puggaard, L., Larsen, J. B., Stovring, H., & Jeune, B. (2000). Maximal oxygen up-
take, muscle strength and walking speed in 85-year-old women: Effects of
increased physical activity. Aging (Milano), 12, 180–189.

Reynolds, T. H. T., Brozinick, Jr., J. T., Rogers, M. A., & Cushman, S. W.
(1997). Effects of exercise training on glucose transport and cell surface
GLUT-4 in isolated rat epitrochlearis muscle. American Journal of Physiol-
ogy, 272(2 Pt. 1), E320–E325.

Riancho, J. A., Zarrabeitia, M. T., Amado, J. A., Olmos, J. M., & Gonzalez-
Macias, J. (1994). Age-related differences in cytokine secretion. Gerontol-
ogy, 40, 8–12.

Rimbert, V., Boirie, Y., Bedu, M., Hocquette, J-F., Ritz, P., & Morio, B. (2004).
Muscle fat oxidative capacity is not impaired by age but by physical activ-
ity: Association with insulin sensitivity. FASEB Journal, 18, 737–739.

Exercise and Aging 177



Rogers, M. A. (1989). Acute effects of exercise on glucose tolerance in non-
insulin-dependent diabetes. Medicine and Science in Sports and Exercise, 21,
362–368.

Rosas, G. O., Zieman, S. J., Donabedian, M., Vandegaer, K., & Hare, J. M.
(2001). Augmented age-associated innate immune responses contribute to
negative inotropic and lusitropic effects of lipopolysaccharide and interferon
gamma. Journal of Molecular and Cellular Cardiology, 33, 1849–1859.

Rosen, M. J., Sorkin, J. D., Goldberg, A. P., Hagberg, J. M., & Katzel, L. I.
(1998). Predictors of age-associated decline in maximal aerobic capacity: A
comparison of four statistical models. Journal of Applied Physiology, 84,
2163–2170.

Rosenzweig, T., Braiman, L., Bak, A., Alt, A., Kuroki, T., & Sampson, S. R.
(2002). Differential effects of tumor necrosis factor-alpha on protein kinase
C isoforms alpha and delta mediate inhibition of insulin receptor signaling.
Diabetes, 51, 1921–1930.

Roubenoff, R. (2003). Sarcopenia: Effects on body composition and function.
Journals of Gerontology, Series A: Biological Sciences and Medical Sciences,
58, 1012–1017.

Roubenoff, R., Harris, T. B., Abad, L. W., Wilson, P. W., Dallal, G. E., &
Dinarello, C. A. (1998). Monocyte cytokine production in an elderly popu-
lation: Effect of age and inflammation. Journal of Gerontology: Medical
Sciences, 53, M20–M26.

Ryan, A. S., Hurlbut, D. E., Lott, M. E., Ivey, F. M., Fleg, J., Hurley, B. F., et al.
(2001). Insulin action after resistive training in insulin resistant older men
and women. Journal of the American Geriatrics Society, 49, 247–253.

Ryan, A. S., Pratley, R. E., Elahi, D., & Goldberg, A. P. (1995). Resistive train-
ing increases fat-free mass and maintains RMR despite weight loss in post-
menopausal women. Journal of Applied Physiology, 79, 818–823.

Ryan, A. S., Pratley, R. E., Elahi, D., & Goldberg, A. P. (2000). Changes in
plasma leptin and insulin action with resistive training in postmenopausal
women. International Journal of Obesity and Related Metabolic Disorders:
Journal of the International Association for the Study of Obesity, 24, 27–32.

Ryan, A. S., Pratley, R. E., Goldberg, A. P., & Elahi, D. (1996). Resistive train-
ing increases insulin action in postmenopausal women. Journals of Gerontol-
ogy, Series A: Biological Sciences and Medical Sciences, 51, M199–M205.

Ryan, A. S., Treuth, M. S., Hunter, G. R., & Elahi, D. (1998). Resistive training
maintains bone mineral density in postmenopausal women. Calcified Tissue
International, 62, 295–299.

Schneider, E. L., & Guralnik, J. M. (1990). The aging of America: Impact on
health care costs. [see comment]. Journal of the American Medical Associa-
tion, 263, 2335–2340.

Schulze, M. B., Rimm, E. B., Li, T., Rifai, N., Stampfer, M. J., & Hu, F. B.
(2004). C-reactive protein and incident cardiovascular events among men
with diabetes. Diabetes Care, 27, 889–894.

Schumacher, A., Seljeflot, I., Sommervoll, L., Christensen, B., Otterstad, J. E., &
Arnesen, H. (2002). Increased levels of markers of vascular inflammation in

178 GERONTOLOGY



patients with coronary heart disease. Scandinavian Journal of Clinical Lab-
oratory Investigation, 62, 59–68.

Shephard, R. J., & Shek, P. N. (1995). Exercise, aging and immune function. In-
ternational Journal of Sports Medicine, 16(1), 1–6.

Singh, M. A., Ding, W., Manfredi, T. J., Solares, G. S., O’Neill, E. F., Clements,
K. M., et al. (1999). Insulin-like growth factor I in skeletal muscle after
weight-lifting exercise in frail elders. American Journal of Physiology, 277(1
Pt. 1), E135–E143.

Smith, J. K., Dykes, R., Douglas, J. E., Krishnaswamy, G., & Berk, S. (1999).
Long-term exercise and atherogenic activity of blood mononuclear cells in
persons at risk of developing ischemic heart disease. Journal of the American
Medical Association, 281, 1722–1727.

Stewart, L. K., Flynn, M. G., Campbell, W. W., Craig, B. A., Robinson, J. P., McFar-
lin, B. K., et al. (2005). Influence of exercise training and age on CD14+ cell-
surface expression of toll-like receptor 2 and 4. Brain, Behavior, and Immunity,
19, 389–397.

Sutherland, M. S., Lipps, S. G., Patnaik, N., Gayo-Fung, L. M., Khammungkune,
S., Xie, W., et al. (2003). SP500263, a novel SERM, blocks osteoclastogen-
esis in a human bone cell model: Role of IL-6 and GM-CSF. Cytokine, 23,
1–14.

Talbot, L. A., Morrell, C. H., Metter, E. J., & Fleg, J. L. (2002). Comparison of
cardiorespiratory fitness versus leisure time physical activity as predictors of
coronary events in men aged < or = 65 years and > 65 years. American Jour-
nal of Cardiology, 89, 1187–1192.

Tanaka, H., Desouza, C. A., Jones, P. P., Stevenson, E. T., Davy, K. P., & Seals,
D. R. (1997). Greater rate of decline in maximal aerobic capacity with age
in physically active vs. sedentary healthy women. Journal of Applied Physi-
ology, 83, 1947–1953.

Timonen, L., Rantanen, T., Ryynanen, O. P., Taimela, S., Timonen, T. E., &
Sulkava, R. (2002). A randomized controlled trial of rehabilitation after
hospitalization in frail older women: Effects on strength, balance and mo-
bility. Scandinavian Journal of Medicine and Science in Sports, 12, 186–
192.

U.S. Department of Health and Human Services. (1996). Physical activity and
health: A report of the surgeon general. Atlanta, GA: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health Promotion.

U.S. Department of Health and Human Services. (2000). Healthy people 2010:
Understanding and improving health. Washington, DC: Government Print-
ing Office.

U.S. Department of Health and Human Services. (2001). Exercise: A guide from
the National Institute on Aging. Washington, DC: National Institutes on
Aging.

Van der Bij, A. K., Laurant, M. G., & Wensing, M. (2002). Effectiveness of phys-
ical activity interventions for older adults: A review. American Journal of
Preventative Medicine 22, 120–133.

Exercise and Aging 179



Volpato, S., Guralnik, J. M., Ferrucci, L., Balfour, J., Chaves, P., Fried, L. P., et al.
(2001). Cardiovascular disease, interleukin-6, and risk of mortality in older
women: The Women’s Health and Aging Study. Circulation, 103, 947–953.

Willey, K. A., & Singh, M. A. (2003). Battling insulin resistance in elderly obese
people with type 2 diabetes: Bring on the heavy weights. Diabetes Care, 26,
1580–1588.

Wolf, S. L., Barnhart, H. X., Kutner, N. G., McNeely, E., Coogler, C., Xu, T.,
et al. (2003). Selected as the best paper in the 1990s: Reducing frailty and
falls in older persons: An investigation of tai chi and computerized balance
training. Journal of the American Geriatrics Society, 51, 1794–1803.

Woods, J. A., Ceddia, M. A., Wolters, B. W., Evans, J. K., Lu, Q., & McAuley,
E. (1999). Effects of 6 months of moderate aerobic exercise training on im-
mune function in the elderly. Mechanisms of Ageing and Development,
109(1), 1–19.

Woods, J. A., Lowder, T. W., & Keylock, K. T. (2002). Can exercise training im-
prove immune function in the aged? Annals of the New York Academy of
Sciences, 959, 117–127.

Yan, H., Kuroiwa, A., Tanaka, H., Shindo, M., Kiyonaga, A., & Nagayama, A.
(2001). Effect of moderate exercise on immune senescence in men. European
Journal of Applied Physiology, 86, 105–111.

Yarasheski, K. E. (2003). Exercise, aging, and muscle protein metabolism. Jour-
nals of Gerontology, Series A: Biological Sciences and Medical Sciences,
58(10), M918–M922.

Yeh, S. S., & Schuster, M. W. (1999). Geriatric cachexia: The role of cytokines.
American Journal of Clinical Nutrition, 70, 183–197.

Yoshiga, C. C., Higuchi, M., & Oka, J. (2002). Serum lipoprotein cholesterols in
older oarsmen. European Journal of Applied Physiology, 87, 228–232.

Zoico, E., Di Francesco, V., Guralnik, J. M., Mazzali, G., Bortolani, A., Guari-
ento, S., et al. (2004). Physical disability and muscular strength in relation to
obesity and different body composition indexes in a sample of healthy el-
derly women. International Journal of Obesity and Related Metabolic Dis-
orders: Journal of the International Association for the Study of Obesity, 28,
234–241.

180 GERONTOLOGY



P A R T  I I I

Social Aspects 
of Aging



This page intentionally left blank 



183

C H A P T E R  9

Socioemotional Aspects 
of Aging

Karen L. Fingerman
Brooke N. Baker

Scholarly interest in the social and emotional arena of late life arose as a
reaction to American fascination with the nuclear family. Prior to the
20th century, extended families dominated an agrarian American econ-
omy with family farms. Around World War II, social scientists became in-
creasingly interested in family structure involving couples raising
children. In 1943, Talcott Parsons published a widely cited treatise sug-
gesting that as the nuclear family became the dominant norm, older
adults were being relegated to distant kin rather than central members of
the family. Researchers in the field of aging became interested in whether
older adults were lonely or whether they were, in fact, still well embedded
among families and friends. Social science on the whole has since refuted
the premise that families have cast off older members (Coontz, 2000). In
the process of examining these issues, the field has accumulated an un-
derstanding of the complex social and emotional world of late life.

Indeed, research has documented the positive emotions and rela-
tionships that characterize older adults’ lives. Most older adults are not
lonely; older adults describe their relationships as rewarding (Carstensen,
Isaacowitz, & Charles, 1999). Individuals often experience their greatest
anxieties and unhappiness in early adulthood, when the world is filled
with opportunities, rather than in old age, when they are losing social
roles and the future is short.



Furthermore, there is considerable variability in the way people react
to social circumstances of late life. Social relationships vary in structure,
processes, and outcomes throughout the life span (Fingerman & Lang,
2004). To examine these issues, researchers study the number of social
partners that adults of different ages have, who those social partners are
(e.g., spouse, friend, grandchild), how social partners interact with one an-
other, and the benefits or costs of those relationships to individuals of dif-
ferent ages. These phenomena form a core of socioemotional gerontology.

MULTIDISCIPLINARY PERSPECTIVES ON 
SOCIAL AND EMOTIONAL AGING

Initially, sociologists conducted much of the research examining adults’
relationships in old age (Rosow, 1970; Shanas & Streib, 1965). In the
early and mid-20th century, psychologists who were interested in aging
focused on cognitive changes, and few researchers of any sort studied
emotions in late life. By the early 21st century, however, scholars from a
variety of disciplines investigated social and emotional aspects of aging.
Much research on this topic is still sociological or psychological in nature,
but anthropologists, social workers, nurses, public health specialists, and
scholars in the humanities also make contributions. It is notable, how-
ever, that researchers in different fields tend to focus on distinct aspects
of social and emotional aging.

Sociologists examine how older adults’ relationships vary as a func-
tion of ascribed characteristics (e.g., gender, race, and social class),
achieved characteristics (e.g., education and occupation), social institutions
(e.g., economy, family), cohort membership (e.g., the baby boomers), and
historical time period. Such sociological research is described elsewhere in
this book (e.g., chapters 10 and 11). With regard to social ties, sociolo-
gists bring attention to the ways in which social contexts influence qual-
ities of relationships and behaviors within those relationships. For
example, while maternal grandparents are dominant in the United States
(Fingerman, 2004), sociologists have considered patrilineal ties between
grandparents and grandchildren in the context of the changing rural farm
economy in the U.S. Midwest (e.g., King & Elder, 1995).

Anthropologists have considered cultural aspects of relationships
and emotional experiences by examining older adults in other countries
and considering ethnic differences within the United States (Becker,
Beyene, Newsom, & Mayen, 2003; Johnson & Barer, 1997). For exam-
ple, Johnson and Barer provided detailed descriptions of African Ameri-
can and European American adults over the age of 80 and their social
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networks. The qualitative techniques anthropologists employ are partic-
ularly useful with certain populations, where use of forced-choice items
or standard procedures might alienate participants.

Psychologists tend to focus on micro factors embedded within the in-
dividual, such as developmental stage, motivation, social cognition, per-
sonality, interpersonal interactions, and emotions. Psychologists have
considered how older adults benefit from their relationships with other
people and how their emotional processes may differ from those of
younger adults. For example, psychologists have examined individuals’
motivation to maintain different types of relationships (e.g., Carstensen,
Fung, & Charles, 2003), whether close friends and family members pro-
vide different types of support to adults of different ages (e.g., Antonucci
et al., 2002), and how positive and negative emotions vary across adult-
hood (Charles, Reynolds, & Gatz, 2001). Recently psychologists have
examined physiological indicators such as heart rate (Labouvie-Vief,
Lumley, Jain, & Heinze, 2003) or images of the brain captured through
functional magnetic resonance imaging (Mather et al., 2004) to assess
physical underpinnings of emotional reactions or social interactions.

We focus in this chapter on the psychological components of rela-
tionships from our own research. We examine behavioral and emotional
processes that allow adults of different ages to regulate negative emotions
in ways that favor positive feelings in relationships. At the same time, we
draw extensively on research that our colleagues in sociology, anthropol-
ogy, social work, and other fields have conducted with regard to adults’
social relationships. For example, sociologists have found that relation-
ships between parents and offspring vary as a function of gender; moth-
ers and daughters have both closer and more problematic ties than do
fathers and sons (Rossi & Rossi, 1990). Our work has considered social
cognitions, behaviors, and emotions underlying these patterns (e.g., Fin-
german, 1996, 2003). Therefore, we cover a range of disciplines in this
chapter, but acknowledge that our implicit view of socioemotional aging
is colored by a psychological, micro-level perspective.

Elsewhere in this volume (chapter 5), psychologists describe cogni-
tive and physiological aspects of the aging process. Here, we describe
questions that gerontologists from a variety of disciplines have asked
about social and emotional processes in old age and the answers they
have found. Surprisingly, although scholars from many different fields are
interested in social and emotional aspects of aging, they rarely collaborate
on the same study. There are few examples of truly interdisciplinary re-
search in this field. Instead, we consider what the multidisciplinary per-
spectives in this field can tell us about the social and emotional world of
older adults.
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Understanding Social Ties in Late Life

Gerontological interest in social contexts arose from the recognition that
old age is a period when individuals seem to experience a series of losses
in the social world. Their spouse may die, their friends may become in-
firm, they retire and no longer participate in work roles, their parenting
obligations are behind them, and societal recognition for their contribu-
tions may be minimal. Yet, in general, older adults do not seem de-
pressed. It is easy to think of examples of adults who have aged well.
These individuals in their 70s or early 80s continue to travel, do volunteer
work, tend beautiful gardens, and have interesting things to say when en-
gaged in conversations. Researchers from a variety of disciplines have ex-
amined individuals of this type under the broader heading of “successful”
or “optimal” aging (Baltes & Baltes, 1990; Kahn & Rowe, 1998).

Sociologists and public health scholars look at how social struc-
tures, contexts, and health contribute to relationship patterns in these
situations. For example, sociologists might demonstrate that older indi-
viduals with better health or more resources show better adaptation on
a variety of measures of physical or emotional functioning. Sociologists
who study social ties also focus on contexts and structures, such as the
number of social partners an older adult has or the distance this person
lives from his or her children. This research suggests that many social
structures that appear to be difficult for older adults do not actually af-
fect their satisfaction with their relationships. For example, older people
who live far from their grown children still report feeling close to those
children and report that their children assist them in different ways (Lit-
wak, 1965; Moss, Moss, & Moles, 1985). This type of research suggests
that older adults find ways to get around structural barriers, such as ge-
ographic distance from a close relative, that might upset younger adults.
Older adults may be able to enjoy the positive feelings about the rela-
tionship, rather than focus on their inability to visit with the family
member in person.

Similarly, psychologists are interested in micro-level processes ex-
plaining why some older adults show such adaptation and other older
adults do not, even when they have the same amount of money or simi-
lar health status. Psychologists have examined the actions or behaviors
older people use to maximize functioning and benefits in old age, regard-
less of what appear to be unfavorable objective circumstances. For ex-
ample, Paul Baltes’s (1987; Baltes & Smith, 2003) model of successful
aging has been widely applied in studies examining this type of successful
adaptation. His theory of successful aging introduced the idea that indi-
viduals must engage in three subprocesses to produce beneficial out-
comes: selection, optimization, and compensation. Individuals who engage
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in these processes to maximize gains over losses (or desirable states over
undesirable states) are more likely to age successfully. In a similar vein,
Heckhausen and Schulz (1995) described adaptive shifts in sense of con-
trol that might contribute to well-being in late life. In this model, older
adults may stop trying to alter the environment or situation and instead,
focus on their own perspective and emotions.

Of course, not all gerontologists believe that the aging process is sim-
ply a matter of making the right choices and engaging in behaviors to over-
come a given situation. Research also has focused on situations in which
older adults encounter insurmountable difficulties, such as cognitive de-
clines associated with dementia or frailty associated with strokes. Indeed,
Baltes’s more recent work has suggested that successful aging can extend
only until individuals are in their mid-80s, at which point physical de-
clines may accumulate to such an extent that individual efforts are not
sufficient to surmount the problems of aging (Baltes & Smith, 2003). In
these situations, scholars interested in socioemotional aging have consid-
ered not only the functional status of the older adult suffering health
problems, but the friends and family members who provide support to
this individual. For example, the stresses caregivers encounter in provid-
ing care to an older adult may have more to do with their own subjective
sense of burden than with objective indicators of the older adult’s health
status (e.g., Zarit, Reever, & Bach-Peterson, 1980). Chapter 14 in this
book describes caregiving and caregivers’ attributions in greater detail.
Here, we focus on successful aging.

We note here, however, that initial studies of socioemotional aging
often provided a dichotomous view of older adults: those who were suc-
cessfully aging in good health with friends and close family and those
who were declining into dementia or frailty and serving as a source of
stress to friends and family. More recent research has sought to differen-
tiate complexities in the aging process, including social and emotional de-
velopment. For example, close friends and family members can also serve
as sources of irritation or annoyance (e.g., Fingerman, Hay, & Birditt,
2004), and caregivers can derive deep satisfaction from their work
(Walker & Pratt, 1995). More recent studies have considered such com-
plexities involved in aging.

Social Support

Older adults tend to have fewer social partners than younger adults. Early
theories attributed the smaller networks to older adults’ desire to disen-
gage from their worldly connections as they approached the end of life.
Cumming and Henry (1961) portrayed this disengagement as a means of
dealing with inevitable losses. Yet disengagement theory did not account
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for findings indicating that older adults are more satisfied with their per-
sonal relationships than are younger adults.

This situation is not the paradox it appears to be. Older adults may
lose some social ties, but they appear to retain relationships with their
closest social partners. Antonucci and her colleagues have repeatedly
shown that adults of all ages report having 5 to 10 close social partners
(e.g., Antonucci & Akiyama, 1987; Antonucci et al., 2002). Antonucci
and colleagues (2002) used a standard measure of social support to ex-
amine age differences in social and emotional patterns in the United
States, Japan, France, and Germany. Across nations, in comparison to
younger adults, older adults listed fewer social partners overall, but those
social partners tended to be close relatives and friends.

Further, older adults may derive pleasure from social contacts with
whom they have infrequent contact, such as holiday card exchanges and
encounters at family reunions with their cousins, former roommates, and
college chums. Older adults might not list these contacts as social partners
in their social network, but they derive meaning from these exchanges.
For example, in our prior work, we looked at adults’ reactions to the hol-
iday cards they receive in December to understand how and why individ-
uals might retain contact with people whom they have not seen in 40 or
50 years (e.g., Fingerman & Griffiths, 1999). Individuals who received a
great number of holiday cards felt socially embedded and connected to
their personal past, even if those cards were from distant social partners.
In sum, although older adults have fewer social partners than do younger
adults, they have as many close social partners as do younger adults and
also derive satisfaction from ties that are distant in nature.

Carstensen and her colleagues developed Socioemotional Selectivity
Theory to explain how and why older adults have only their few close so-
cial partners in their social networks (Carstensen et al., 1999). According
to this theory, adults selectively cull their social networks in late life to
maximize rewards from their remaining social partners. They let go of ties
to unrewarding social partners and acquaintances, which allows them to
focus greater effort and attention on relationships with close friends
and family. More broadly, motivations for social contact appear to vary
as a function of time perspective. When people perceive the future as
expansive and open, as in young adulthood, they are motivated by infor-
mation-seeking goals and attempt to generate new liaisons. When indi-
viduals foresee the future as short and foreclosed, as in old age, they seek
emotional rewards and attempt to maximize their positive experiences
with social partners.

Socioemotional selectivity theory articulates the old cliché that on their
deathbed, people wish for more time with friends and family rather than
more time at the office. A plethora of data support Carstensen’s theory. An
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early study found that older individuals had little desire to get to know a
novel social partner, whereas younger participants were eager to meet their
favorite author or a potentially exciting acquaintance (Frederickson &
Carstensen, 1990). Carstensen and colleagues also examined situations in
which they could differentiate age from time perspective. For example, a
study examining older adults and young men who were symptomatic for
AIDS found that both groups placed greater weight on emotional qualities
of social partners than on informational qualities of social partners because
they viewed their time as limited. Likewise, middle-aged adults and young
adults who were HIV positive but not symptomatic responded similarly,
with a moderate desire for close social contacts and a somewhat limited de-
sire to establish new social ties (Carstensen & Frederickson, 1998).

Support for socioemotional selectivity theory is also derived from a
series of studies conducted in and around the transition of Hong Kong to
Chinese sovereignty in 1997 (Fung, Carstensen, & Lutz, 1999). Hong
Kong was a British colony for 150 years prior to 1997. The researchers
hypothesized that sociopolitical anxiety over the shift to Chinese sover-
eignty would generate a curtailed sense of time across the population
during the period immediately preceding the shift. Their research revealed
that one year prior to the handover and one year after the handover, older
Hong Kong residents expressed a preference for familiar social partners,
but younger Hong Kong residents expressed a preference for novel social
partners. Two months before the handover, however, both younger and
older Hong Kong residents showed a preference for familiar social part-
ners. Other studies have found similar patterns (Lang & Carstensen,
2002; Lansford, Sherman, & Antonucci, 1998). In sum, evidence indi-
cates that older adults have fewer social partners because they want to
spend time with the people they care about most.

Problematic Aspects of Relationships

Of course, social partners are not solely a beneficial resource. Friends and
family members can also ask favors, criticize, proffer unsolicited advice,
and show up later for dinner than expected. Yet older adults consis-
tently report few interpersonal problems with their social partners (e.g.,
Akiyama, Antonucci, Takahashi, & Langfahl, 2003; Fingerman & Birditt,
2003; Rook, 1984). These findings are evident in relationships between
parents and children (Fingerman, 1996; Umberson, 1989), grandparents
and grandchildren (Fingerman, 1998), and siblings (Bedford, 1989); even
difficult marriages appear to be less conflicted in later life (Levenson,
Carstensen, & Gottman, 1993).

Older adults might have fewer difficulties with their relatives for sev-
eral reasons: (1) as they grow older, adults may better regulate their own
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emotions and the emotional qualities of their relationships (Birditt & Fin-
german, 2003; Carstensen, et al., 1999); (2) older adults’ social partners
may be better behaved than younger adults’ social partners; (3) older
adults might encounter fewer annoying people on a daily basis than do
younger adults; and (4) older adults may behave in ways that prevent an-
noyances in relationships. We discuss emotion regulation in the next sec-
tion and consider the other three issues in this section.

In most studies, age of social partner and age of participant are
highly correlated; older people have older friends and family members
than do younger people (e.g., Antonucci et al., 2002; Fingerman, 1998).
If older people are better able to regulate their emotions and behaviors, it
follows that they make better social partners than do younger people.
Our research pertaining to mothers and daughters provides examples of
this phenomenon. An in-depth study of mothers (mean age 76) and their
adult daughters (mean age 44) revealed that middle-aged women often
act in ways that enhance their mothers’ sense that the relationship is
strong and positive (Fingerman, 1996, 2003). When they were inter-
viewed alone, each daughter had at least one complaint about her
mother. Later, when mother and daughter completed interviews together,
daughters acted in positive ways and denied that they were ever upset
with their mothers (Fingerman, 1998; Lefkowitz & Fingerman, 2003).
Some of these daughters further explained that they wanted to protect
their mothers from unpleasant interactions, given that their mothers were
elderly and would not live forever.

Older adults are also less likely to find themselves in contexts in which
there is opportunity to get annoyed with other people. Akiyama and col-
leagues (2003) studied individuals aged 13 to 99 in Japan and in the
United States. They found that reports of interpersonal problems were
strongly associated with shared residences in both countries. Many older
adults in the United States are widowed and live alone. Thus, they may
have fewer opportunities to get upset with other people than do younger
people. Our research also supports this premise (Fingerman, Hay, et al.,
2004). Individuals listed social partners whom they consider close and
positive and social partners whom they consider problematic. Problem-
atic social partners disproportionately included acquaintances: cowork-
ers, teachers, members of a club, or neighbors. Older adults may have
greater latitude than younger adults in avoiding such social partners.

Finally, research suggests older adults behave in ways that allow
them to avoid difficulties with their social partners. In a national daily
diary study, participants completed telephone interviews every evening
for eight evenings in a row. They reported the daily stresses they had en-
countered and what they did about those stressors. Older adults were
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more likely to try to avoid getting upset about interpersonal stressors
than were younger adults; older adults reported doing nothing or trying
to keep calm, whereas younger adults reported arguing or confronting the
other person (Birditt et al., 2004). Similarly, Blanchard-Fields, Jahnke,
and Camp (1995) asked younger and older adults to complete story vi-
gnettes involving personal problems that were either easy to solve or were
highly emotionally charged. There were few age differences in solutions
participants proposed when problems were easy to solve. When problems
were emotionally salient age, differences emerged: older adults were more
likely to try to avoid getting upset or to avoid the situations altogether
than were younger adults.

Ambivalence in Relationships

In conjunction with increased attention to problematic aspects of social
ties, family science researchers have recently begun to examine ambiva-
lence in relationships. Ambivalence toward social partners may present
unique challenges to individuals (e.g., Rook, 1984; Uchino, Holt-
Lunstad, Uno, & Flinders, 2001). For example, loving family members
who offer unwanted advice or interfere in a stressful situation can exac-
erbate stressors (Morgan, 1989; Rook, 2003). A burgeoning literature ad-
dresses ambivalence in intergenerational ties in late life (e.g., Lüscher &
Pillemer, 1998; Pillemer & Suitor, 2002; Willson, Shuey, & Elder, 2003),
but researchers have also examined ambivalence in the broader social
network (e.g., Fingerman, Hay, et al., 2004; Uchino et al., 2001).

Theorists differentiate between ambivalence involving mixed feel-
ings (i.e., positive and negative feelings) and feeling torn toward a given
person (e.g., wanting to be close but respecting autonomy). Patterns of
age differences may vary depending on the type of assessment. Pillemer
and Suitor (2002) examined what is called direct ambivalence by asking
older mothers if they feel torn in their relationships with their offspring.
Over half of the mothers endorsed at least one statement suggesting that
they felt torn. These findings suggest that problematic relationships are
not synonymous with ambivalent relationships. Older adults report fewer
problems but may nonetheless feel torn.

When ambivalence is assessed indirectly, however, the findings ap-
pear more consistent with age difference in problematic ties. In our study
of close and problematic social networks, we considered ambivalent ties.
Individuals of all ages reported their greatest ambivalence toward family
members. Yet older adults reported less ambivalence toward their family
members, and a greater likelihood of viewing these ties as solely positive,
than did younger adults (Fingerman, Hay, et al., 2004).
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Summary of Positive, Negative, and Ambivalent Ties

In sum, relationships provide benefits to younger and older adults. Older
adults tend to have smaller social networks than younger adults, but they
enjoy those social partners a great deal. Older adults also report fewer
problems with their social partners than do younger adults. Older adults
report ambivalent feelings in the sense of being torn rather than in feeling
negative, as well as positive emotions. On the whole, relationships appear
to improve in old age. One consideration that has not been addressed,
however, is the possibility that older adults who encounter social prob-
lems refuse to participate in the research. Although we might expect this
to be equally true of younger adults, variability in health may contribute
to age differences in the likelihood of socially problematic people partic-
ipating in studies. Older adults who suffer health problems may en-
counter more difficulties with their social partners than older adults in
good health. Older adults in poor health are generally absent from stud-
ies of interpersonal relationships.

Finally, from a psychological perspective, features of relationships do
not solely reflect interpersonal processes or contexts. Rather, a variety of
studies suggest that older adults regulate their emotions in ways that en-
hance their feelings about their relationships (e.g., Birditt & Fingerman,
2003; Carstensen et al., 2003). In late life, individuals may not experience
as much anger and irritation with friends and family as they did earlier in
life. We consider these processes in the next section.

Emotional Development

Research pertaining to older adults’ relationships reveals that emotions
serve important functions in the aging process and in social relationships.
Charles and Mavandadi (2004) proposed that emotions are the primary
mechanism through which personal relationships affect health in old age.
They posit that (1) emotion regulation is the central mechanism linking
social relationships with health; (2) emotion regulation includes physio-
logical, cognitive, and behavioral processes, all of which influence health;
and (3) socioemotional processes affect health throughout the life span
but are most evident at the very beginning and end of the life cycle, when
people are most physically vulnerable. Based on this view of emotions, in-
dividuals experience events, interpret those events, and have emotional
reactions to the events. It is the emotional reactions that affect their health
and well-being.

Social partners evoke strong emotional reactions throughout life. A
majority of daily stressors involve a romantic partner, roommate, parent,
sibling, or child (Birditt et al., 2004). Social partners can generate nega-
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tive feelings such as sadness, anger, irritation, and frustration through
confrontations or disagreements. Older adults may also experience dis-
tress over a social partner’s personal problems, such as when a grown off-
spring is going through a divorce or a grandchild is ill. Even in social
interactions that appear to be benign, older adults may experience dis-
tressful emotional reactions. For example, Smith and Goodnow (1999)
found that older adults were not pleased with help they did not request or
did not want and sometimes found such help upsetting.

Yet, most studies document positive changes in emotions as adults
grow older. For example, Charles et al. (2001) conducted a secondary
data analysis using a study of 2,804 individuals representing four gener-
ations of family members interviewed from 1971 to 1994. The survey in-
cluded questions about emotions at each wave of data collection. Adults
reported fewer negative emotions as they grew older, but their feelings of
happiness remained fairly stable. These findings held true regardless of
cohort. Individuals born during the 1940s did not show greater happiness
than individuals born in the 1960s; individuals generally reported stabil-
ity of happiness regardless of the period when they were born. Similarly,
Mroczek (2001) examined two large studies of adults aged 20 to 100 and
found that positive feelings increased slightly and negative emotions de-
creased from midlife until individuals were in their mid-70s.

Researchers have investigated many explanations for these findings,
including better ability to regulate emotions, proactive efforts to circum-
vent situations in which negative emotions might arise, better coping
abilities, decreased sensitivity to negative stimuli, decreasing processing
ability to deal with negative emotions, merging of positive and negative
emotions, and physiological changes that reduce negative emotional ex-
periences. For example, a recent study using functional magnetic reso-
nance imaging of the brain examined age differences in activation in the
amygdala (the part of the brain associated with emotions). Younger (aged
18 to 29) and older (aged 70 to 90) adults viewed pictures that were pos-
itive, negative, or neutral in emotional tone. Older adults showed in-
creased activation in the amygdala when they saw positive pictures
compared to when they saw negative pictures; this difference was not ev-
ident for younger adults (Mather et al., 2004).

Older adults’ more extensive experiences and practice with negative
events may also contribute to these differences. Knight, Gatz, Heller, and
Bengtson (2000) studied age differences in response to stressors by inter-
viewing younger and older adults regarding a 1994 earthquake in Los
Angeles, California. Older adults fared better than younger adults on
emotional distress outcome measures (e.g., depression) because older
adults had been previously exposed to natural disasters. More specifi-
cally, the older adults showed better psychological adjustment and tended
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not to reflect on the disaster, whereas younger adults had more difficulty
adjusting because they were more inclined to ruminate about the disaster.

Of course, adults’ emotional reactions are not simply a matter of age;
individuals who have been temperamental or difficult do not become vi-
vacious in late life. Rather, personality plays a role in emotional experi-
ences. Individuals who score higher on measures of neuroticism (e.g.,
who have a negative outlook in general) tend to show less of a decrease
in negative emotions as they age. Similarly, individuals who score higher
on measures of extraversion (e.g., who enjoy people and social events)
tend to show more positive feelings as they age (Charles et al., 2001). It
is possible that studies that find older adults report more positive emo-
tional experiences than younger adults have somehow excluded the less in-
troverted and more neurotic older adults. Yet research in the field of
personality suggests this is not the case. A review of cross-sectional and
cross-cohort longitudinal research suggests that personality changes across
adulthood, with people scoring higher on conscientiousness, agreeable-
ness, and norm adherence with age (Helson, Kwan, John, & Jones, 2002).
These personality changes parallel the changes noted in emotional experi-
ence, providing additional validation for those studies and negating the
idea that temperamental older adults did not participate in the research.

Finally, theorists have noted that emotions are not solely positive or
negative in old age (e.g., Carstensen, Pasupathi, Mayr, & Nesselroade,
2000; Ong & Bergmann, 2004). Age differences exist not only in the di-
mensions of emotions (e.g., positive versus negative), but in the mixture
of emotions individuals experience. As individuals grow older, negative
emotions may encroach on events that are primarily positive in tenor. For
example, an elderly woman attending a grandchild’s wedding may feel
both joy at the celebration and a sense of loss in recognition that she may
not live long enough to see great-grandchildren. Other theorists suggest
that older adults may experience fewer complexities in their emotions in
old age. Labouvie-Vief (2003) argued that studies find older adults report
more positive feelings than younger adults because older adults lose cog-
nitive capacity to integrate complex positive and negative emotional ex-
periences, and instead turn to denial of the negative experience. Recent
work by Ong and colleagues has also considered emotional complexities,
but from an intraindividual perspective. They looked at 34 widows’ emo-
tional experiences over a three-month period following bereavement. On
days when the widows experienced more positive emotions, they reported
fewer feelings of depression (Ong, Bergeman, & Bisconti, 2004). Thus,
complexities in emotional experiences can alleviate stresses of late life. In-
deed, complexities in emotional experiences, coupled with increased pos-
itive and decreased negative feelings, appear to contribute to the processes
of successful or satisfactory old age.

194 GERONTOLOGY



The Oldest Old

Thus far, our discussion has focused on the ways in which older adults
surmount what appear to be insurmountable odds from a young person’s
perspective. In actuality, the pace of physical and cognitive decline begins
to accelerate when adults are in their 80s. Gerontologists have referred to
adults over age 60 who remain fit and active as the young old, whereas
adults over age 85 are referred to as the oldest old (e.g., Baltes & Smith,
2003; Femia, Zarit, & Johansson, 2001; Johnson & Barer, 1997). It is
notable that fifteen years ago, gerontologists often referred to adults over
age 75 or over age 80 as the oldest old. The shift to age 85 reflects the in-
creased health, well-being, and functional status of many adults in their
late 70s.

Oldest-old adults often fit stereotypical views of the downside of old
age: they have lost their spouse, friends, often even their children. Nearly
all adults over the age of 85 have at least one chronic illness, and many
suffer multiple impairments (Fingerman, Nussbaum, & Birditt, 2004;
National Center for Health Statistics, 2001). Rates of Alzheimer’s disease
and dementia increase dramatically after the age of 80 (Suthers, Kim, &
Crimmins, 2003). Given these health declines, improvements in positive
and negative emotions described in the prior section may not hold true
for this age group. In old-old age, happiness may decrease slightly, and
negative emotions may increase slightly (Charles et al., 2001).

From a social perspective, Johnson and Barer (1997) suggested that
the oldest old are “survivors:” they have often outlived their spouses,
friends, and family members. This survivorship affects their feelings of
connections to the broader social world. They have lost the people they
would have relied on for companionship, support, and affection through-
out their lives. Yet many oldest-old adults do not seem as bereft as their
situation might suggest. Studies suggest that many demonstrate an ability
to regulate qualities of their relationships in ways that enhance these ties.

For example, in a qualitative study, Ingersoll-Dayton and Talbott
(1992) interviewed 31 oldest-old adults about their exchanges with their
social partners. They found many infirm elderly adults had ways of re-
framing their situation to make themselves feel better. For example, an
elderly minister who recently had a stroke never mentioned the help his
wife provided to him when asked about social support. Other partici-
pants pointed out how much they had given when they were younger, and
emphasized that it was only because of their age that they did not give
more now.

Nonetheless, we do not mean to imply old age is a journey toward
continually better rewards. Obviously, physical detriments generate ten-
sions and difficulties for many aging individuals, particularly as frailties
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accrue. Physical problems may generate problems in daily functioning.
Social integration can help mitigate difficult circumstances, but cannot
delay physical declines indefinitely (Femia et al., 2001).

In sum, despite losses of social partners, physical functioning, cog-
nitive abilities, and social roles, old age can also be a period of gains and
rewards. The ability to engage in relationships with other people, im-
provements in emotion regulation, and decreases in negative interactions
can lead older adults to a sense of increased well-being. At the very end
of life, detriments may accumulate and feelings of well-being deteriorate.
Nonetheless, even oldest-old adults may use coping behaviors to retain
integrity.

A MODEL FOR FUTURE RESEARCH 
ON SOCIOEMOTIONAL AGING

Different disciplines provide insights into distinct facets of social and
emotional aging. Yet an integrated interdisciplinary understanding of
older adults’ social worlds remains to be explored. For example, sociolo-
gists have shown that the overall emotional quality of intergenerational
ties is not diminished by geographic distance (Litwak, 1965; Moss et al.,
1985). Yet psychologists have not investigated whether geographic dis-
tance affects more micro-level features of the relationship, such as the
ability to share memories or feelings of intimacy. Psychologists have stud-
ied social cognitive phenomena, such as how people of different ages
think they should respond to interpersonal problems of different types
(Blanchard-Fields et al., 1995), but sociologists have not looked at
whether these responses vary by social contexts, such as education level
or ethnicity. Research conducted by scholars from multiple disciplines,
working in an interdisciplinary fashion, might move the field of geron-
tology even further in understanding socioemotional aging.

To accomplish this goal of more integrative research, researchers
might consider a broader model including social contexts, psychological
features of the individual, and input from the social partner. We have de-
veloped the Social Input Model of Socioemotional aging (SIMS), which
focuses on understanding the effects of social relationships on individuals
of different ages. The model incorporates existing research to expand an
understanding of how and why individuals react to their interpersonal re-
lationships as they do.

This model addresses the experiences older adults evoke from their
social world by considering age variability in the types of relationships
people have, what they bring to their relationships, and the behaviors
they evoke from their social partners. Structural factors expose older and
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younger adults to different types of social partners. For example, com-
pared to younger adults, older adults are more likely to live alone, less
likely to be engaged in a paid work setting, and more likely to encounter
health care personnel. These differences in social contacts render re-
sponses to the social world distinct. In comparison to younger adults,
older adults also tend to have older social partners, embedded in longer-
enduring relationships. Relationships that have endured for years may
weather problems and irritations better than newly forming relationships.
Furthermore, age-associated differences in emotion regulation and be-
haviors allow older adults to perceive their relationships in ways that are
generally beneficial. Because older adults are less likely to get upset in
general, they are also less likely to be angry or irritated with social part-
ners (Birditt & Fingerman, 2003).

In addition, older adults may evoke specific types of social input,
such as positive reactions from friends and family. In a feedback loop,
older adults bring greater investment and equanimity to their relation-
ships, and their partners may respond in kind. Relationships involve dy-
namics between social partners, including the way they perceive and treat
one another (Fingerman & Lang, 2004; Hinde, 1997). As such, adults’
socioemotional reactions may reflect social input they receive. Social
input involves stimuli to which adults are exposed, such as the way social
partners treat them and the reactions they evoke from those partners. Re-
search presented in this chapter suggests that older adults tend to view
their social ties in a favorable manner, and their social world often sup-
ports positive views of relationships.

A fundamental issue in future research involves examining the inter-
face between individual and environmental influences on positive and
negative reactions to relationships. Researchers have rarely considered
how social input contributes to age differences in positive aspects of rela-
tionships, however. Researchers have demonstrated that social partners
may encourage deficits and declines among older adults residing in nurs-
ing homes (Baltes, 1996), but input from the social world may also foster
positive socioemotional reactions in late life (Fingerman, 2003).

Research applying the SIMS model cannot encompass all possible
variables; such research risks descending into a list of variables and asso-
ciations rather than theoretically meaningful data. To apply this model to
meaningful research questions, specific components of the model need to
be defined at each level. For example, investigators might consider the ex-
periences of older adults as they make the transition into retirement. Our
prior work suggests that the workplace may be a venue for problematic
social encounters (e.g., Fingerman, Hay, et al., 2004).

A first level of analysis might involve examination of the macro- and
microstructural components of social networks, examining how the 
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configuration of the social network changes pre- and postretirement. As-
sociated with these shifts may come changes in individuals’ psychological
reactions to relationships, including investment in family, motivation for
close ties, and emotional rewards in those ties.

Researchers might also assess social partners’ reactions to the retir-
ing individual. Research in the field of child development often includes
teachers’ reports or parental assessments in studies of children’s adapta-
tions on a variety of measures. Surprisingly few studies attempt to assess
such perspectives in the adult development literature. In the hypothetical
study proposed here, the preretirement assessment might measure stress
in the workplace. If the stress level in the workplace is high, the older
adult may become more relaxed and thus evoke more positive reactions
from close family and friends following retirement.

Researchers might consider similar approaches to investigate a vari-
ety of other topics: the effects of health impairments on older adults’ re-
lationships, variability in older widows’ social integration a year after
bereavement, and age differences in young-old and oldest-old adults’ per-
ceptions of assistance, for example. The possibilities allow for further in-
tegration of disparate disciplines examining socioemotional aging across
a range of issues.

In sum, human experience includes emotional and social experiences
from the beginning of life. Humans are an inherently social species with
an emotional activation system that functions to regulate interactions
with the world around them. As individuals grow older and accumulate
experiences, their abilities to regulate socioemotional experiences seem to
improve. The fiery, argumentative conflicts of adolescence give way to
mellow, golden-hued emotional rewards of late life. Few other areas of
aging allow for such a positive assessment, but with regard to socioemo-
tional aging, most individuals can believe that the best is yet to come.
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Age Structures, Aging, 
and the Life Course

Linda K. George

Among sociologists, the terms gerontology and social gerontology are
evolving. The term aging remains a key concept, defined as multilevel
processes that unfold over time, especially processes that are consistently
observed across place and historical time. But the term life course has be-
come the dominant concept for thinking about and understanding the so-
cial significance of age and aging. What are we to make of this change in
vocabulary? Is the term life course simply a professional fad, similar, for
example, to the recent trend in which disadvantaged subgroups are la-
beled “challenged” rather than “handicapped” or “disabled”? Or does
this change in vocabulary signal something more fundamental, profound,
and distinctive about the way we think about and study human lives?

In this chapter, I argue that life course perspectives represent a fun-
damental change in our understanding of human lives. I seek to demon-
strate that life course perspectives offer a richer, more dynamic view of
human lives than other research strategies. Even more important, I hope
to provide convincing evidence that life course perspectives better high-
light the roles of social structure and social context in aging than other
research designs are able to do. This chapter is organized in four sec-
tions. In the first, core principles of life course research are described.
The second section reviews three research topics that constitute mile-
stones in life course sociology—research that sets the stage for future ef-
forts and continues to influence life course research. The third section
focuses on the intersections between life course research and mainstream



sociology, with primary focus on the ways in which life course research
contributes to issues confronting social science more broadly. The final
section highlights some of the challenges that investigators confront in
life course research.

Although the major focus of this chapter is on the strengths of life
course research, other important research questions about aging remain.
That is, life course perspectives will not and should not totally replace re-
search that is restricted to contemporaneous and short-term longitudinal
studies of older adults. Indeed, life course perspectives are either unnec-
essary or inappropriate for many research questions. Three examples are
illustrative of a larger set of research questions for which life course per-
spectives and methods are not needed. First, when the goal of research is
to understand heterogeneity among older adults and it is not important to
know the long-term determinants of that heterogeneity (which is often the
case for policy research, for example), longitudinal studies covering long
periods of time are not needed. Second, some phenomena are exclusively
or nearly exclusively relevant to late life. Efforts to understand these phe-
nomena are likely to ignore earlier segments of the life course, with few,
if any, negative repercussions. If, for example, we wish to identify the
predictors of institutionalization or hospice care in late life, it is likely that
the strongest predictors can be identified in the absence of data about
study participants’ childhoods and early adult years. Third, research in-
tended to evaluate the effects of interventions designed to promote well-
being among older adults can generate compelling evidence in the absence
of life course data.

Let me also note from the outset my recognition that past is prologue
to the future in personal biography as well as in the evolution of science.
There is no definitive line between gerontology and life course sociol-
ogy. Moreover, life course research builds on gerontology as well as other
sociological traditions—and, in turn, is enriching and changing geronto-
logical research. I am not creating an artificial dichotomy, but rather il-
lustrating how our understanding of aging has evolved.

LIFE COURSE PERSPECTIVES: CORE PRINCIPLES

Let us consider what life course perspectives bring to the sociological
table that traditional gerontological research and other sociological tra-
ditions do not. It is important to recognize that there is no unified life
course theory—nor, I would argue, should there be. Rather, life course
perspectives rest on a set of core principles. There is probably dissensus in
the field about all of the core characteristics of life course perspectives,
but four principles are consistently viewed as central to them (Elder,
George, & Shanahan, 1996). Each will be briefly described.
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First, however, a note on semantics is in order. Most authors use the
term the life course perspective. In contrast, I use the plural term: life
course perspectives. I use the plural phrase for two reasons. First there is
no unified theory of the life course and, to me, the life course perspective
conveys a level of consensus and integration that is misleading. Second,
investigations need not include all four core principles to qualify as life
course research. Attention to temporality is undoubtedly a universal char-
acteristic of life course research. The other three principles are not uni-
versal in life course research, although they are commonly addressed in it.
Again, it seems to me that life course perspectives is a more realistic de-
scriptor of the loose coupling of concepts that characterizes the field.

Emphasis on Temporality in the Long Term

The most basic and most obvious principle in life course research is that
human lives unfold over long periods of time and that experiences and
conditions early in the life course set processes in motion that have long-
term consequences. One cannot understand late life, for example, without
taking into account individuals’ earlier lives. This basic principle has been
understood by gerontological investigators for decades. Indeed, the first
Duke Longitudinal Study of Aging began in 1955 with a sample of adults
age 65 and older. But the investigators of this classic study soon were con-
vinced that they needed to begin their observations earlier in life, and the
Second Longitudinal Study of Aging was initiated in 1968 with a cohort
of adults age 45 to 64. Despite early recognition of the potential impor-
tance of long-term longitudinal data, the availability and use of data cov-
ering large segments of the life course is very recent.

Conceptually, life course scholars think about long-term patterns of
stability and change as trajectories or pathways. Consequently, in life course
research, there is a dual emphasis on intraindividual change and interindi-
vidual differences. At the intraindividual level, investigators focus on the
linkages between early events and experiences and their long-term out-
comes; at the interindividual level, the emphasis is on comparisons of
groups whose trajectories differ in origin, shape, or rate of change—or all
of these. When examining trajectories, origin refers to differences in begin-
ning states (at baseline), shape refers to the form of the trajectory (e.g.,
linear increase, U-shaped curve), and rate of change is observed in the steep-
ness of the curve (the steeper the curve, the more rapid the rate of change).

Emphasis on the Intersection of Personal 
Biography and Social Change

A second principle of life course research focuses on the fact that the in-
dividual life course is historically embedded and reflects, to a significant
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degree, the conditions, constraints, and opportunities of the historical
context. Life course research based on this principle often focuses on the
ways that major historical events, such as the Great Depression (Elder,
1974) or participation in World War II (Hastings, 1991; Hautamaeki &
Coleman, 2001; Hunt & Robbins, 2001; Major, 2003), impinge on the
lives of individuals and the persisting effects of those historical events.
There is clear evidence, for example, that cohorts who were children and
adolescents during the Great Depression differ in many ways—ranging
from political attitudes to occupational careers to marital stability—from
cohorts who preceded and succeeded them. Public policies, such as the in-
troduction of the GI bill at the end of World War II, also can drastically
alter the opportunities available to individuals (Elder, 1986; Sampson &
Laub, 1996). Again, the dual emphasis on intraindividual change and in-
terindividual differences is important. At the interindividual level, social
change is likely to differentiate cohorts who experience the change from
those who precede and follow them. At the intraindividual level, how-
ever, the effects of social change can differ substantially (e.g., life course
consequences of the Great Depression differed depending on the level of
deprivation experienced).

Explicit recognition of the links between social change and personal
biography serves another important function: highlighting the ways in
which and mechanisms by which social structure penetrates individual
lives. Explicating macro-micro links has been an important goal of the so-
cial sciences for decades, but securing compelling evidence has proven to
be difficult. Tracing the contemporaneous and persisting effects of social
change on individuals’ lives over time has proved to be an effective strat-
egy for documenting how social structure affects personal biography.

Emphasis on Linked Lives

A third principle of life course perspectives is the notion of linked lives:
the recognition that humans are linked to others in complex ways and
that these connections are powerful forces in personal biography. Several
implications of this principle merit mention. First, attention to linked
lives increases the ability to explain interindividual differences in many
life course outcomes. For example, controlling on a myriad of other vari-
ables, the effects of employment on women’s health are contingent on
marital status and the presence of minor children in the home (Ali & Avi-
son, 1997; Wethington & Kessler, 1989). Second, as implied by this ex-
ample, social bonds frequently have spillover effects (Stets, 1995),
affecting not just the obvious domains of family and friends, but also less
closely linked domains such as work and community involvement. In this
sense, the principle of linked lives alerts us to the fact that central topics
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in social science theories (e.g., occupational careers) will be incompletely
understood without taking into account other domains of life experience.
In short, attention to linked lives more accurately describes the context
within which decisions are made and life is experienced than an overly
narrow view of individuals as independent actors.

Emphasis on Human Agency

The final principle of life course research is a focus on the power of
human agency and, conversely, rejection of an oversocialized view of
human lives (Wrong, 1961). At the same time that life course perspectives
highlight the opportunities and constraints imposed by social structure,
they also focus attention on individual decisions and the long-term con-
sequences of those decisions. As a historical example, consider the GI bill
enacted at the end of World War II. Many veterans eligible for the GI
bill used it to obtain higher levels of education than would otherwise
have been available to them; most, however, did not. Tracing the socioe-
conomic achievements of those who did and did not use the GI bill en-
ables us to understand the full economic consequences of this decision.
An especially attractive aspect of focusing on human agency is the ability
to identify the conditions under which individual decisions literally be-
come turning points in the life course—times at which some individuals
sharply increase the rewards or resources available to them, as well as de-
cisions that result in deprivation. Identification of individual decisions
that yield improvements in life quality, as variously defined, provides in-
formation that can be used to target interventions and encourage produc-
tive decisions.

MILESTONES IN LIFE COURSE SOCIOLOGY

The importance of life course principles for understanding human lives
can best be appreciated by seeing them in action. In this section, I review
three major early life course contributions that were critical in establish-
ing the utility of life course perspectives and that remain key contribu-
tions to life course sociology: age stratification theory, social change and
personal biography, and the social construction of the life course.

Age Stratification Theory

Social stratification is a core—arguably the core—sociological concept. It
refers to the allocation of goods and resources to societal members. In ad-
dition, stratification systems define the conditions under which and the
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extent to which individuals are able to move up and down the status hi-
erarchy. In American sociology, economic status has been the primary
focus of stratification theory and research. Thousands of articles and
hundreds of books have addressed the distribution of income, power,
and privilege in U.S. society and the extent to which upward mobility is
possible and achieved.

Despite the results of comparative research in anthropology, which
has long documented stratification systems other than those based on
economics (e.g., Simmons, 1945), only recently have multiple and com-
peting stratification systems in the United States been taken seriously. So-
ciologists now recognize that age, race, and gender are all powerful forms
of stratification.

It was the seminal work of Matilda White Riley that provided a rich
conceptualization of age stratification and its life course implications.
Riley’s conceptualization and elaboration of age stratification theory span
several decades (e.g., Riley, Johnson, & Foner, 1972; Riley, 1976; Riley,
Foner, & Riley, 1999). Age stratification theory rests on three premises:
(1) there are identifiable age strata that are formally and informally insti-
tutionalized, (2) age strata differ in the value placed on them, and (3)
rights and responsibilities are differentially allocated across age strata.
Riley posits three primary age groups in U.S. society: early life, middle
age, and old age. In terms of societal value, middle-aged adults, who oc-
cupy key positions in the social structure, are valued most and are allo-
cated greater power and privilege than other age strata. In contrast, old
age is the least-valued age stratum, and its members enjoy less power and
fewer privileges than their younger peers.

One of the differences between socioeconomic status (SES) and other
stratification systems relates to the possibility of mobility up and down the
hierarchy. At one end of the continuum are stratification systems based
on ascribed, unchangeable statuses such as gender and race. Stratification
based on ascribed statuses precludes mobility, although cultural change
can alter the distance between strata, as many would argue has happened
for race and gender as a result of the civil rights and women’s movements.
At the other end of the continuum are stratification systems based on
achieved status, which permit upward and downward mobility. SES is
clearly the primary example of stratification based on achieved status, al-
though all societal members do not enter the contest for high SES with the
same resources. Age stratification has a different dynamic. Age itself is an
ascribed status, but the aging process ensures that every societal member
who lives to old age traverses all the age strata. Such movement is very
different from upward and downward mobility in the SES hierarchy.

As Riley and her colleagues note, two fundamental dynamics under-
lie age stratification. At the individual level, one traverses the life course
as one ages. But the unfolding of personal lives is embedded in social and
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cultural change as well. This dual dynamic highlights the importance of
cohorts: each cohort traverses its life course in a specific historical con-
text. There is now overwhelming evidence that growing older differs sub-
stantially depending on the social, cultural, and historical contexts within
which it is experienced.

In her later writings, Riley linked age stratification theory to the con-
cept of age integration (Riley & Riley, 1994). She points out that what is
now viewed as the natural or normal life course—in which early adult-
hood is devoted to the acquisition of human capital, middle age is domi-
nated by labor force participation, and old age is a time for leisure—rests
on social convention rather than biological necessity. She argues force-
fully for concurrent rather than separate age-graded pursuit of these do-
mains. Specifically, she posits that education, paid work, and leisure
should be pursued in tandem across adulthood. A compelling case is
made that integration of the major tasks of adulthood would both gener-
ate higher-quality lives for societal members and better use the talents of
societal members for societal goals. Another rationale for age integration
is the strain that the current system of age segmentation places on fami-
lies. Riley also argues that the dynamism between cohorts and social
change is reciprocal: social change shapes cohort’s life experiences, but
cohorts change social structure through collective action. In addition, age
integration would largely eliminate age stratification, bringing an end to
one form of institutionalized inequality.

Age stratification theory has a rather unique role in life course soci-
ology. On the one hand, little, if any, research directly tests its central
propositions. On the other hand, a large proportion of life course re-
search, in which other theories are the basis of specific hypotheses, is
compatible with age stratification theory. Indeed, I am not aware of a sin-
gle study that is discrepant with age stratification theory. Some have ar-
gued that age stratification theory is not really a theory in the sense of
leading to specific and testable hypotheses, suggesting that it is better
viewed as an orienting conceptual framework. Whether it meets the tech-
nical criteria of constituting a theory, the age stratification perspective in-
corporates life course principles of temporality, the intersection of social
change and personal biography, linked lives, and human agency. Perhaps
the greatest contribution of age stratification theory is that it linked aging
and the life course to mainstream sociology. Aging will never again be
viewed as marginal to the core concerns of the sociological enterprise.

Social Change and Personal Biography

Although there were earlier studies examining lives from childhood
through adulthood, Glen Elder’s Children of the Great Depression (1974)
laid the foundation for the sociological study of the life course for the past
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quarter-century. The title of the book describes its content. Elder cre-
atively used data from the 1930s through the mid-1960s to trace the lives
of cohorts who were children and adolescents during the Great Depres-
sion. The book’s subtitle, Social Change in Life Experience, highlights the
sociological underpinnings of the research: tracing the effects of the child-
hood economic disruptions on long-term achievements.

My goal is not to review the complex and intriguing findings of
Elder’s work, but rather to describe the ways that this early work set the
stage for what is now known as life course sociology. First, the major
focus of this work is temporality—identifying the short- and long-term ef-
fects of the economic deprivation generated by the Great Depression.
Elder examines a variety of outcomes. Short-term outcomes include fam-
ily dynamics during the depression, children’s self-concepts, and academic
achievements. Adult outcomes include occupational status, attitudes to-
ward work, marital relationships and quality, parenthood, and personal-
ity (primarily self-concept). The recognition that a historical event can
affect multiple domains of life experience has become a key characteris-
tic of life course perspectives.

Another facet of the focus on temporality is identifying the processes
by which early events and experiences do and do not have long-term ef-
fects. Elder observed substantial heterogeneity in the short- and long-
term effects of the depression. Some of the sample exhibited patterns of
sustained deprivation; others overcame conditions of early poverty and
family disruption to achieve high levels of occupational success and fam-
ily stability. Elder demonstrates that acquiring human and social capital
during early adulthood was critical in the ability to overcome early de-
privation, but so too was human agency. Indeed, individuals differed
widely in the extent to which they persevered in efforts to obtain the
human and social capital needed for success.

One of the most important contributions of this seminal work is the
recognition that social change does not affect all cohort members in 
the same ways or to the same degree. A critical factor was the amount of
economic disruption experienced by children’s families during the de-
pression. Some families suffered severe decreases in income; others expe-
rienced relatively little deprivation. Moreover, the amount of economic
deprivation caused by the depression interacted with previous SES. One
of the most fascinating findings of Elder’s research is the fact that high
SES prior to the depression, combined with severe economic loss during
the depression, was associated with high levels of success during adult-
hood, providing empirical support (but only under specific conditions)
for the adage that adversity builds character.

Personal characteristics also interacted with the effects of the depres-
sion in complex ways. Adaptation to the immediate effects of the depres-
sion took different forms for fathers and mothers, boys and girls. The
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long-term effects of the depression also differed substantially by gender,
with men exhibiting unusually strong attachments to the labor market and
women overwhelmingly forgoing paid work for full-time homemaking.

Finally, the principle of linked lives is prominently observed in
Elder’s study. During the depression, children’s lives were intertwined
with those of their parents and siblings, with boys often required to con-
tribute to family finances through part-time or intermittent work. Moth-
ers’ and fathers’ lives were contingent as well, with mothers frequently
working outside the home when their husbands were unable to secure
employment. These altered family roles changed the distribution of power
and privilege in the family.

Children of the Great Depression quickly and deservedly became a
classic. Gerontological investigators, who were already proponents of
longitudinal research and had long grappled with separating the effects of
age and cohort, quickly embraced life course perspectives, especially for
research questions concerning the origins of heterogeneity in late life. But
this book also impressed the broader sociological community. For this
broader audience, it was the ability to link personal experience with so-
cial change that caught the sociological imagination. The body of life
course research has grown immensely since 1974, but it was Elder’s cre-
ative and compelling work that set the stage for prominently placing per-
sonal biography, with all its complexities, on the sociological map.

Social Construction of the Life Course

With its strong attention to history and social change, it is not surprising
that scholars rather quickly asked themselves about the history of the life
course itself. In fact, family historians had addressed this issue to some de-
gree, pointing out that throughout human history, some people have lived
to advanced old ages (e.g., Demos, 1978). However, it was not until the
twentieth century that old age became part of the typical life course. Part
of the explanation for the emergence of the life course as it has been de-
fined and studied rests on simple survivorship. It was not until the ma-
jority of adults lived to late life that old age became a predictable segment
of the life course (Hagestad, 1990; Uhlenberg, 1980).

But there is more to the emergence of the life course than increased
life expectancy. In a now classic study, Mayer and Muller (1986) docu-
mented the strong links between social structure, in the form of the state,
and the modern view of the life course. They argue that the institutional-
ization of age norms (e.g., required schooling, elimination of child labor,
and, later, age at eligibility for state-supported retirement benefits) and
the rise of the various forms of the welfare state played critical roles in the
social and cultural construction of the life course. At the same time,
Meyer (1986) identified the links between the social construction of the
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life course and the modern sense of the self. The institutionalized life
course encouraged what Meyer calls an individualized and “temporal-
ized” view of self—individualized because the rules and regulations of the
welfare state are tied to individual rights and responsibilities; temporal-
ized by the sequence of age requirements for political and economic par-
ticipation as well as for receipt of welfare state resources. Scholars who
have studied the emergence of the life course agree that the advent of the
welfare state catalyzed processes that had been playing out for centuries,
especially the shift from the family as a unit of economic production to a
unit of consumption and the related movement of education and jobs
from households to social institutions (Esping-Andersen, 1997).

The historical, archival, and comparative research that documented
the emergence and social construction of the life course differs from other
life course research, which traces individuals over long periods of time.
Nonetheless, this research tradition also attends to the core principles of
life course research. The attention paid to temporality and the intersec-
tion of social structure and personal biography are obvious. Although this
brief review has not focused on the role of human agency, that principle
is not neglected in this research tradition. Indeed, the social construction
of personal agency is a key component of Meyer’s explication of the links
between the emergence of the life course and the modern sense of self.
The principle of linked lives also has not been neglected. For example,
substantial attention has been paid to the effects of the modern life course
on household-based division of labor (Heath, Ciscel, & Sharp, 1998;
Stolzenberg, 2001), length of time spent in family roles (Gee, 1986;
Watkins, Menken, & Bongaarts, 1987), and the characteristics and qual-
ity of both intragenerational and intergenerational relationships (Imhoff,
1986; Silverstein & Bengtson, 1997).

KEY CONTRIBUTIONS TO MAINSTREAM SOCIOLOGY

Thus far, I have outlined the core principles of life course sociology and
briefly reviewed three classic contributions that are cornerstones of life
course research and illustrate life course principles in action. In this sec-
tion, I focus on more recent and broader themes of life course research
that constitute key contributions to mainstream sociology. Because of
space limitations, this section is restricted to three research themes.

Social Selection and Social Causation

The distinction between social selection and social causation has long
been a central concern in social science research. Social causation hy-
potheses posit that a specific social factor has a deterministic, causal ef-
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fect on an outcome of interest. Social selection hypotheses posit the re-
verse causal order: that the outcome is in fact the determinant of the so-
cial factor under consideration. This debate can be found in many
sociological research traditions, but is probably most prominent in the
study of social factors and health where, for example, scholars debate
whether SES has a causal impact on health (social causation) or poor
health leads to downward social mobility (social selection) (e.g., Smith,
1999). Another example is the relationship between social support and
depressive symptoms. Does lack of social support increase the risk of de-
pression (social causation), or are depressed individuals unable to de-
velop and sustain high-quality social relationships (social selection) (e.g.,
Johnson, 1991)?

It has long been recognized that one cannot begin to unravel the
direction of causality without longitudinal data. A study in which, for ex-
ample, social support at baseline is observed to predict changes in de-
pression between baseline and a later measurement point provides much
stronger evidence of social causation than is possible with cross-sectional
data. Nonetheless, even these kinds of longitudinal analyses cannot rule
out selection effects because the investigator cannot know that social sup-
port at baseline does not result in part from depressive symptoms earlier
in the life course.

Thus, selection effects are a methodological threat to inferences of
social causation. It seems safe to assume that investigators typically are
not substantively interested in selection processes; rather, they wish to
eliminate or control selection effects in order to obtain unbiased esti-
mates of hypothesized causal agents. And, indeed, the most sophisticated
studies attempt to statistically control or estimate selection effects. One
method of accomplishing this is to perform analyses both ways by exam-
ining variable X’s effect on Y and estimating variable Y’s effect on X, then
to assume social causation if variable X’s effect on Y is stronger than the
reverse (see Murray, 2000, and Ross & Mirowsky, 1995 for empirical ex-
amples). Another strategy is to use statistical adjustments (e.g., the Heck-
man procedure [1979]) to estimate selection effects in a first step and then
estimate social causation effects in a second step with selection effects sta-
tistically controlled.

An important contribution of life course perspectives has been to
transform the distinction between social selection and social causation
from statistical conundrum to recognition that examining long-term pat-
terns of change and stability subsumes both social selection and social
causation. On logical grounds, the distinction between social selection
and social causation is less meaningful than it appears. Let us assume that
I am interested in the effects of employment on women’s health. From the
traditional social selection/causation framework, I want to demonstrate
that the direction of causality is from employment to health rather than
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the reverse. My concern is that healthier women are selected into em-
ployment. Let us also assume that I have a colleague who is interested in
identifying the determinants of labor force participation among women.
If my colleague finds that health is a significant predictor of women’s em-
ployment, he will have to worry about the extent to which employment
affects health rather than the reverse. Clearly, the selection and causation
effects about which investigators must be concerned are a function of the
research question.

Life course perspectives, with their emphasis on long-term patterns
of stability and change, focus on the interrelationships of variables over
time. Complex patterns of both one-way and bidirectional change are an-
ticipated and investigated using a variety of concepts seldom encountered
in debates about selection and causation. These concepts include se-
quencing (pinpointing the order of changes), duration dependence (esti-
mating change as a function of time spent in a given state), and timing
(whether changes vary as a result of when they occur in the life course).
Life course perspectives focus on the unfolding of individual lives without
engaging in arguments about causation and selection.

Rate of Change: An Understudied Indicator 
of Social Processes

A necessary prerequisite for the flourishing of life course sociology is statis-
tical techniques capable of testing the models implied by life course perspec-
tives. A veritable statistical revolution has taken place over the past-quarter
century—a revolution without which life course sociology would remain
largely conceptual rather than empirical. I will briefly note three such ana-
lytical techniques and their implications for life course research.

Event history or survival models permit a straightforward analysis of
time. For example, although logistic regression analysis can be used to
predict the occurrence of an event, event history models predict “time
’til” an event (e.g., time until retirement) (Allison, 1984; Mayer & Tuma,
1990). When there are three or more waves of data, latent growth curve
analysis (LGCA) allows the investigator to model and analyze trajectories
of independent or dependent variables (Bryk & Roudenbush, 1992; Mc-
Cardle & Hamagami, 1992). If, for example, an investigator is interested
in trajectories of disability in later life, LGCA can be used to predict these
trajectories. The coefficients for the independent variables are interpreted
as the rate of growth in the disability trajectories (e.g., high levels of ed-
ucation may negatively predict rate of growth in disability over time,
whereas the onset of chronic conditions positively predicts rate of
growth). Finally, latent class analysis can be used to predict a set of tra-
jectories that take distinct forms (e.g., a trajectory of linear growth over
time versus a trajectory of linear decline over time or a J-shaped curve tra-
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jectory) (Vermunt & Magidson, 2000). The common element in these sta-
tistical methods is the attempt to model rates of change or growth, not
simply the level of an outcome at the end of a period of observation.

The difference between predicting the occurrence of an event and the
timing of that event can be substantial. For example, the strongest pre-
dictors of a transition may be very different from those that best predict
time until the transition. Consider the relationship between teenage preg-
nancy and educational attainment. It is well known that teen births often
disrupt the mothers’ education. But are we more interested in determin-
ing if teen fertility predicts school dropout or whether it increases the time
until education is completed? This is not an either-or choice, of course,
because they are different research questions. Furstenberg and colleagues’
longitudinal study of teenage mothers (Furstenberg, Brooks-Gunn, &
Morgan, 1987) demonstrates that answers to these questions also are
quite different. Their research documented immediate disruptions in teen-
age mothers’ educations compared to their peers without children. By the
middle of early adulthood, however, educational attainment was unre-
lated to teenage pregnancy, which disrupted but apparently did not trun-
cate educational achievement. It is only recently that researchers have
begun to seriously distinguish between predicting the occurrence of an
event and predicting its timing.

Thinking in terms of rate of change is very different from thinking in
terms of an outcome measured at one point in time—even if it is mea-
sured at the end of a longitudinal study. For example, various studies
document that negative events reported at one point in time are associ-
ated with subsequent increases in depression. This research demonstrates
that a static measure of stress predicts changes in depression between
times of observation. More recently, we (George & Lynch, 2003; Lynch
& George, 2000) used LGCA to demonstrate that rate of growth of loss-
related events predicted rate of growth in depressive symptoms among
older adults. The implications of these growth models extend beyond the
empirical findings. Traditional debates about the explanatory power of
stress exposure versus vulnerability to stress need to be reconceptualized
to encompass dynamic processes of rate of growth of both stress and its
outcomes. Thus, studying rate of change not only yields new empirical
findings; it also forces us to confront the atemporal assumptions of the
discipline’s core theories.

Highlighting Social Context

Life course perspectives cannot take credit for the surge of interest in so-
cial context during the past two decades, but life course research has
played a significant role in documenting the importance of embedding
human action in social and historical context. Life course research to
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date has been especially vigilant in attending to the historical context
during which cohorts traverse the life course. In some cases, historical
context is a key element of the research question, such as studies that
focus on the effects of the Great Depression (e.g., Elder, 1974), World
War II (e.g., Hastings, 1991), and the civil rights movement (e.g.,
McAdam, 1989) on the life course. In addition, investigators whose re-
search questions do not directly concern historical conditions increas-
ingly provide information about the social context at the time data were
collected (e.g., general economic conditions). One sequela of this is an in-
creased proportion of mixed-mode research, involving both quantitative
and qualitative methods.

Life course research also highlights social context through its em-
phases on the whole person and on linked lives. For example, life course
researchers are unlikely to study patterns of labor force participation
without also taking into account family composition and responsibilities.
Although the language used in creating empirically complex models of
human lives is not always that of social context, the effects of social con-
text are in fact what are revealed.

CONTINUING CHALLENGES IN LIFE 
COURSE RESEARCH

Although life course research has made impressive strides, much more re-
mains to be done. Many relevant topics have not yet been examined using
life course perspectives, and only beginning efforts have been made for
others. In addition, there are conceptual and methodological issues that
challenge life course sociology. Three of these issues are reviewed briefly.

Is the “Value-Added” Approach the Appropriate Goal of Life
Course Research?

One strategy for evaluating life course research is to determine whether it
offers explanatory power over and above that generated by other ap-
proaches. For example, abundant cross-sectional evidence shows that
married individuals enjoy better health than their unmarried peers (Gove,
Style, & Hughes, 1990; Lillard & Waite, 1995; Waite & Gallagher,
2000). Recently, life course scholars have explored the possibility that
marital history explains more variation in health outcomes than current
marital status. In essence, marital history decomposes sources of hetero-
geneity masked by marital status (e.g., some of the currently married have
been married once, others two or more times). Research to date suggests
that marital history is a more powerful predictor of mental health than
marital status (Barrett, 2000; Peters & Liefbroer, 1997).
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A broader issue is the degree to which the utility of life course per-
spectives rests on their “value-added” explanatory power. I believe that
an overemphasis on the value-added potential of life course research ne-
glects many of its other contributions. The primary goal of life course re-
search is to understand long-term patterns of stability and change as they
unfold in social and historical context. Even in studies in which the effects
of distal factors are totally “explained by” more proximal predictors, in-
clusion of distal factors elaborates our understanding of human lives. It is
important for the field to develop informal norms concerning the condi-
tions under which, and research questions for which, life course perspec-
tives are and are not required

Aggregate Versus Disaggregated Trajectories

In studies that trace patterns across multiple time points, investigators
face the decision of whether to use aggregate or disaggregated trajecto-
ries. Consider, for example, the situation in which a researcher wants to
trace the effects of stress on health over time. There are two methods for
constructing health trajectories. One option is to estimate the average
health trajectory for the sample as a whole and determine the extent to
which varying levels of stress explain variability around the average tra-
jectory. LGCA does exactly that. A second option is to develop a set of
decision rules that generate discrete and distinct trajectories, such as im-
proving health over time, declining health over time, stable good health,
and stable poor health. Latent class analysis then can be used to deter-
mine the extent to which stress is associated with these discrete trajecto-
ries. Statistically, both approaches are defensible, although LGCA has
been used much more frequently in research to date.

Life course research will advance, I believe, if investigators develop
informal norms for the choice of trajectory construction. Some of the cri-
teria for those norms might include the following. First, and foremost, the
choice of a trajectory analysis method should be determined primarily by
the research question. To the extent that the investigator wishes to com-
pare and contrast trajectories that take different forms, disaggregated tra-
jectories estimated using latent class analysis would be the best choice. In
contrast, if the investigator’s goal is to determine the trajectory that best
describes a population of interest, an aggregate trajectory estimated by
LGCA would be sufficient and more parsimonious.

Empirical constraints also should be considered in selecting a method
of trajectory analysis. Disaggregated trajectories are feasible only if the
sample size is large, yielding sufficient observations for each trajectory to
permit stable estimation. It also is valuable to examine variability around
an average trajectory. Extreme variability around a trajectory, based on
the sample as a whole, suggests that there are multiple, distinct patterns
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of change within the sample. In general, additional work is needed to
compare the relative advantages of aggregated versus disaggregated tra-
jectories and to understand the conditions under which and research
questions for which each is best suited.

Is the Life Course Becoming Deinstitutionalized?

An important theme of life course research has been tracing the emer-
gence and institutionalization of the modern life course. Life course
scholars are increasingly grappling with the idea that the predictable, pat-
terned life course is eroding as both a normative ideal and an empirical re-
ality. The major evidence supporting the so-called deinstitutionalization
of the life course is the immense heterogeneity observed in life course pat-
terns, even over a relatively short segment of the life course. A study by
Rindfuss, Swicegood, and Rosenfeld (1987) illustrates this point dramat-
ically. Using data from the National Longitudinal Survey of the High
School Class of 1972, the authors coded participants’ sequences of five
roles—work, education, homemaking, military, and a residual “other”
category—for 8 years after high school graduation. They report that
1,100 sequences were required to describe the 6,700 men in the sample,
and 1,800 sequences were needed for the 7,000 women. Clearly, this
level of heterogeneity challenges the notion of a predictable transition to
adulthood.

Deinstitutionalization of the life course also can be argued on more
social structural grounds. During the past two to three decades, formal
and informal age norms seem to have been eroding. In the United States,
mandatory retirement is now illegal. In contrast to eligibility for social se-
curity retirement benefits, pension eligibility now usually rests on years of
work rather than age. More informally, it is now common to observe
older and middle-aged adults seeking formal education or changing ca-
reers. Along these lines, I would argue that the emergence of the individ-
ualized and temporal self that Meyer (1986) argues convincingly was
both a product and producer of the institutionalized life course also is a
prerequisite for the deinstitutionalized life course. The modern self works
aggressively to base life course decisions on personal needs and prefer-
ences rather than on conventional timetables.

Debates about the extent to which the life course is institutionalized
will undoubtedly continue for some time. Although many argue in favor
of deinstitutionalization among recent cohorts, other researchers are un-
covering evidence of new life course markers. Pettit and Western (2004),
for example, argue that incarceration during young adulthood has be-
come so prevalent among young African American men with low levels of
education that it constitutes a predictable life course marker.
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It is important to note that the future of life course research does not
rest on the presence or absence of a predictable life course. The major
challenge posed by the deinstitutionalized life course is heterogeneity in
life course patterns. Basic life course principles concerning temporality,
social and historical context, linked lives, and human agency remain key
elements in our understanding of how individuals negotiate opportunities
and constraints to construct their personal biographies.

In summary, life course perspectives offer a rich array of core prin-
ciples, justification for collecting data from individuals for decades rather
than shorter intervals, and statistical techniques that allow us to disen-
tangle intraindividual change from interindividual differences. The in-
creasing volume of life course research speaks to its value. It has the
potential to permit us to identify pathways of deprivation and resilience in
ways that previously were not possible. At their core, however, life course
principles and life course research focus on lives unfolding over time, re-
flecting the consequences of proactive behavior, structural opportunities,
and structural constraints. A number of years ago while I was interview-
ing an older woman for one of our research projects, she laughed and
said, “You’ll probably think this is funny, but sometimes I just like to sit
on the porch and think back to what brought me here.” It is a lovely
thought and expresses the heart of life course research.
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Social Forces, Life Course
Consequences

Cumulative Disadvantage and 
“Getting Alzheimer’s”

Kathryn Z. Douthit
Dale Dannefer

The field of life course studies encompasses several theoretical perspectives
and includes a wide range of problems to be explained. What is the study
of the life course about? Dannefer and Uhlenberg (1999) identified three
classes of phenomena that are of interest to life-course scholars: individual
(individual life course outcomes), collective (cohort-based life course out-
comes), and symbolic (life course as an idea or set of ideas that may take
on normative power). Unlike the first two types, this third, symbolic type
does not refer to the phenomena of actual individual life course patterns at
all. The term symbolic denotes the realm of knowledge and ideas. Thus, it
refers to concepts or constructs that come to be accepted as normal, nat-
ural, or true in a given situation. Such objectified and taken-for-granted
symbolic constructions include adolescence and retirement. These ideas
define a typical stage of the life course but are actually not inherent prop-
erties of individuals. Instead they represent taken-for-granted practices
and institutions that impose on experience a socially constructed set of in-
structions for how one’s biography should be organized.



Issues related to the first of these three types, individual outcomes,
characterize much of the research on the life course in the United States.
In Chapter 10, Linda George provides an authoritative and innovative
treatment of the life course from this individual-level perspective. In this
chapter, we take up the latter two types of problems: life course as a fea-
ture of cohorts and life course as an idea, that is, a feature of culture (of
the images and values that are part of our basic understanding of society
and the world). In both cases, understanding the individual life course re-
quires, perhaps paradoxically, analysis beyond the individual level
(Hagestad & Dannefer, 2001). As we will see, some of its most central
features are irreducibly structural and cultural.

To illustrate the importance and utility of these generically socio-
dynamic processes, we focus on a problem that has received increasing
attention in the study of age and the life course over the past decade:
the phenomenon of cumulative advantage and disadvantage. We examine
how this plays out as both a collective phenomenon (as a feature of co-
horts that is regulated by social processes) and a cultural phenomenon
(related to ideologies of the individual life course, medicine, and health).

CUMULATIVE ADVANTAGE/DISADVANTAGE 
AS A COLLECTIVE PHENOMENON AND 

COHORT-BASED PROCESS

The concept of cumulative advantage/disadvantage (CAD) resonates with
popular folk sayings like “success breeds success” (e.g., Huber, 1998) and
“the rich get richer, the poor get poorer” (Entwisle, Alexander, & Olson,
2001). Thus, it refers to a set of social dynamics that operate on a popu-
lation, not on individuals. Although it refers to social system processes
acting on populations or other collectivities, the impact of CAD is un-
avoidably reflected in the lives and life chances of individuals.

The concept of cumulative advantage has its origins in studies of
how scientists get credit for their scientific work and was introduced to
sociology by venerated social theorist Robert Merton in a classic essay,
“The Matthew Effect in Science” (1968). CAD can be defined as the sys-
temic tendency for interindividual divergence in a given characteristic
(e.g., money, health, status) with the passage of time (Dannefer, 2003).
When speaking of quantifiable or ranked characteristics such as wealth or
health status, interindividual divergence is another way of saying “in-
creasing inequality.” An important point to note about both divergence
and inequality is that they are not features of individuals. Rather, they are
terms that necessarily imply comparison of multiple individuals along
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some meaningful dimension. In this case, the properties of interest are
typically social, economic, and personal resources, as well as social op-
portunities. Income and other such measures are considered important,
and not only because they reflect consumer buying power. Much more
important, epidemiologists and others have consistently found that the
social class differences reflected in income measures are the most power-
ful and robust predictors of personal health. Thus, CAD suggests that
everyday social life entails participation in stratified routines, resulting in
both differential opportunities and differential consequences for individ-
ual health and well-being, morbidity, and longevity. Individual health
and aging outcomes are thus bound up with these dynamics.

Scholars began to see the connection of CAD to aging and the life
course when it was linked to the observation that intracohort income in-
equality tends to increase as the cohort members age and is thus at its
highest point when the cohort reaches later life. The pattern of increasing
inequality with increasing age is apparently quite robust, at least in the
United States. This has been observed in multiple cohorts by several re-
searchers using a variety of data sources (Crystal & Shea, 1990; Dannefer
& Sell, 1988; O’Rand, 1995). These researchers agree in interpreting
these findings as reflecting CAD processes.

At the same time, social tendencies toward CAD are not unavoidable
and inevitable. They appear to fluctuate from time to time and from co-
hort to cohort based on social and economic conditions, state tax and
pension policies, and many other factors. Such fluctuations may either at-
tenuate or exacerbate inherent intracohort tendencies toward the devel-
opment of CAD (Dannefer & Sell, 1988). Indeed, policy initiatives, such
as the implementation of public and private pension programs, may have
led to a trend of reduction in old-age poverty and inequality in the 20th
century (Pampel, 1981; Vincent, 1995). Recent initiatives that counter
these long-term trends are also at work in some countries and may rever-
berate across the life course. In the United States, for example, to the
extent that recent trends toward privatizing risk and reducing health ben-
efits mean that greater inequality exists among young cohorts than in the
past, these inequalities may, ceteris paribus, tend to increase even more
with the passage of time.

Many kinds of social dynamics contribute to the overall process of
CAD. These include work-related factors—not only income and job ben-
efits (e.g., health care) but also job characteristics, such as the extent to
which one’s work is physically damaging or psychically energizing. A key
principle of CAD is the recognition that jobs are stratified with regard to
such characteristics. Similar dynamics also operate earlier in the life
course, for example, in tracking and selection processes operating in
schools and, before that, to the long-term consequences of early childhood
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and prenatal health. Whatever the process or outcome in question, the
point that distinguishes a structural approach to the life course, such as
CAD, is that these factors are seen not just as the outworking of individ-
ual practices and trajectories, but as operating on the entire population at
the cohort level through opportunity structures that involve systemic
mechanisms of resource allocation and other forces that regulate distribu-
tion of rewards and access of opportunities.

In a rather straightforward extrapolation of the strong connection
between social class and health, several scholars have begun to extend this
finding along CAD trajectories using both aggregate data and large sam-
ples of individuals derived from survey data (Crystal & Shea, 2003). Oth-
ers have begun the task of tracing the highly intricate interplay of
social-structural and individual factors with regard to physical and men-
tal health (Falletta & Dannefer, 2005; Farkas, 2003; Ferraro & Kelly-
Moore, 2001; Ross & Mirowsky, 1999). In this chapter, we examine the
life course connections of such processes more concretely, tracing the ef-
fects of specific material circumstances, injurious social conditions, and
other life experiences that shape the risk of affliction by one specific dis-
ease process: Alzheimer’s disease.

Recently great attention has been given to the neurophysiological
and genetic mechanisms that operate to produce dementia of the
Alzheimer’s type (DAT). Although the relationship between DAT and
various social factors, including social class, has received some attention,
clinical research agendas and intervention strategies generally focus on
the biological underpinnings of the disorder. By building on what is
known about the biology of Alzheimer’s disease and its reciprocal rela-
tionship with various social practices, we show how the cognitive and so-
cial incapacities of DAT are related across the life course to conditions of
accumulating social disadvantage.

DEMENTIA OF THE ALZHEIMER’S TYPE: 
DEFINITION AND ETIOLOGY

Definition

DAT, a devastating manifestation of Alzheimer’s disease, is characterized
by a progressive decline in various aspects of cognitive functioning. The
array of cognitive impairments that typify DAT is common to other
forms of dementia, which have similar phenomenological outcomes but
contrasting etiologies. The work of defining dementia and classifying its
subtypes has been the purview of psychiatry and is detailed in the Amer-
ican Psychiatric Association’s Diagnostic and Statistical Manual of Men-
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tal Disorders (DSM-IV-TR). In describing the common thread running
through the range of dementias, the DSM-IV-TR states that:

The essential feature of a dementia is the development of multiple
cognitive deficits that include memory impairment and at least one
of the following cognitive disturbances: aphasia, apraxia, agnosia,
or a disturbance in executive functioning. The cognitive deficits
must be sufficiently severe to cause impairment in occupational or
social functioning and must represent a decline from a previously
higher level of functioning. (2000, p. 147)

Etiology and Prevention

The symptoms of dementia are shared by a long list of dementia disorders
including DAT, vascular dementia, substance-induced persisting demen-
tia, and dementia due to HIV, Huntington’s disease, head trauma, Parkin-
son’s disease, and Creutzfeldt-Jakob disease. The etiology of these
disorders ranges from Huntington’s disease, which has clearly defined ge-
netic origins and is known to carry the specter of a tragic inevitability, to
Creutzfeld-Jakob disease, a variant of “mad cow disease,” is contracted
through exposure to an infectious agent.

The etiology of DAT is less well understood than many of the other
dementia-related disorders. Although some evidence suggests that certain
genes increase the risk that an individual will display the symptoms of
DAT, the risk seems to be more robust for early-onset Alzheimer’s disease
(before the age of 60–65 years) than the more common form of DAT aris-
ing later in life. For the more prevalent later-life form of DAT, there is an
increasingly recognized interaction between genetic and environmental
factors in the production of the characteristic beta-amyloid plaques and
neurofibrillary tangles that are present in the brain tissue of DAT patients
(Edwardsons & Morris, 1998; Selkoe, 2001).

In the following section, we review evidence that supports the propo-
sition that the risk of being diagnosed with DAT is correlated with the ac-
cumulation of individual-level effects of social processes acting across the
life course. We suggest how social processes, beginning in the prenatal pe-
riod, may influence and shape opportunities and experiences that alter in-
dividuals’ life chances and opportunity structures and, hence, in a
cumulative manner, alter the likelihood of DAT in the future. We further
hypothesize that such risk trajectories are unequally but systematically
distributed in a population at any point in time and that their distribution
reflects CAD processes. What are the specific factors that underlie such
risks and outcomes? In the next sections, we look at two of these in 
some detail: cardiovascular health and the obesity-related triad of poor
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nutrition, stress, and sedentary lifestyle. We also briefly consider the pos-
sible effects of life course literacy practices on DAT outcomes.

Cumulative Advantage/ Disadvantage 
and Cardiovascular Health

To understand the interaction of available social and economic resources,
cardiovascular health, and the development of DAT requires following
a chain of events woven through the life course. Two basic empirical re-
alities underlie this socioeconomic-cardiovascular-DAT dialectic. First,
throughout the life course, economic position has a significant bearing
on the general health of the cardiovascular system, including the condi-
tion of the arteries that supply blood to the brain (Marmot & Wilkerson,
1999). The relationship between economics and cardiovascular health is
mediated through factors such as metabolic syndrome, stress, and exer-
cise, all of which are considered below. Second, poor cardiovascular health
in later life, particularly in relation to the arterial blood supply to the brain,
is correlated with a greater preponderance of DAT symptoms (Bowler,
2004; Breteler, 2000; Iadecola & Gorelick, 2003; Tzourio et al., 2003).

The impact of poor cerebrovascular health on DAT is vividly illus-
trated in the now-famous Nun Study (Snowdon et al., 1997), which
clearly shows that having one or more strokes in combination with
Alzheimer’s neuropathology (plaques and tangles present on autopsy) is
much more powerfully predictive of DAT symptoms than either stroke or
Alzheimer’s neuropathology alone. The association of vascular health
and DAT is also demonstrated in the work of Honig, Kukull, and
Mayeux (2005), who show a significant increase in the presence of neu-
ritic plaques in subjects with large-vessel cerebrovascular disease. Begin-
ning with adulthood and working backward in time to the prenatal
period, the role of poverty-related social and economic forces in produc-
ing these empirical realities will be elaborated.

Cardiovascular Health in Adulthood: Dietary Links

The notion that a health crisis related to cardiovascular problems exists
among American adults, particularly of low-income status, has captured
the attention of the American public. Many poor adults live in commu-
nities where there are geographic and economic barriers to obtaining
high-quality, low-fat food sources rich in vitamins, phytochemicals, and
fiber. Particularly for those living in conditions of urban poverty, fresh
produce and low-fat sources of protein are often unavailable in local
neighborhood grocery stores (Horowitz, Colson, Herbert, & Lancaster,
2004; Johnson, Wilson, Fulp, Schuetz, & Orton, 2005; Shaffer, 2002).
Inexpensive processed foods that are high in saturated fat, refined carbo-
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hydrates, and sodium and low in fiber, phytochemicals, and naturally oc-
curring vitamins become dietary staples (Drewnowski & Specter, 2004),
forming the foundation for epidemic levels of obesity, hypertension, and
poor cardiovascular health (Marmot & Elliot, 1992; Marmot & Wilker-
son, 1999).

The inaccessibility of grocery stores with high-quality food products
is exacerbated in low-income environments by the ready availability of
fast food restaurants serving products that are low in nutritional value
and high in fat and cholesterol. In many urban neighborhoods, fast food
chains are virtually omnipresent and contribute to the epidemic levels of
cardiovascular disease (Drewnowski & Specter, 2004; Dwyer, 2005).
Moreover, such neighborhoods may be deliberately targeted by corporate
marketing strategies of the fast food industry (Maxwell & Jacobsen,
1989; Schlosser, 2002).

Although the link between cardiovascular disease and high-fat,
sodium, and refined carbohydrate diets has become widely recognized,
another component of a healthy diet has more recently begun to attract
public awareness. Antioxidants, found in intensely colored fruits and veg-
etables (e.g., blueberries, strawberries, blackberries, grapes, kale, toma-
toes), have been implicated in the prevention of a host of diseases,
including DAT. Although the results of clinical trials have yielded con-
tradictory results, this has become an active area of research. Vitamins C
and E and the plant substances called carotenes all have antioxidant ef-
fects that have suggested some promise in preventing DAT (Englehart et
al., 2002; Martin, 2003). Additionally, by promoting cardiovascular
health, antioxidants may also ward off the DAT-exacerbating effects of
stroke (Adams, Wermuth, & McBride, 1999).

In any case, having high-quality produce available for purchase, and
having the requisite economic resources to secure those nutrient-rich
whole food substances, may have a significant bearing on prevention of
DAT. Conversely, not having the knowledge or economic resources to ac-
quire healthy dietary alternatives, lacking transportation needed to access
such alternatives, and the availability of low-cost foods that are high in
saturated fat, sodium, white flour, and refined sugar, are problems asso-
ciated with poverty that potentially subvert DAT prevention.

Cardiovascular Disease in Adulthood: The Stress Link

Of course, the unavailability of high-quality food sources is only one factor
contributing to cardiovascular pathology in low-income populations. En-
vironmental stress is itself a precursor to cardiovascular disease (Heming-
way & Marmot, 1999; Marmot & Elliot, 1992). As endocrinologists have
long known, conditions of stress cause release of the stress hormone corti-
sol (Henry, 1988). Cortisol provides chemical energy for emergency or
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high-stress situations by increasing the secretion of insulin and the metab-
olism of fats and carbohydrates. As a result, appetite increases, and when
cortisol is persistently elevated by prolonged stress, weight gain occurs.

While all excessive weight gain threatens cardiovascular health, the
type of weight gain resulting from persistent stress is particularly toxic
(Samaras et al., 2000). Fat formed in response to elevated cortisol tends to
be deposited in the abdomen (Epel et al., 2000). Abdominal fat (unlike fat
in the hips and thighs) is strongly correlated with cardiovascular disease,
including heart attack and stroke (Lamarche, 1998). Thus, for adults liv-
ing under the stressful conditions of poverty, including violence exposure,
deteriorating housing, poorly functioning schools, rampant drug-related
crime, inadequate health care, and absence of community resources, the
predictable levels of stress-related obesity, added to the obesity related to
accessibility and affordability of high-quality food sources, create condi-
tions that readily explain the relatively high levels of DAT in low-income
populations.

Exercise in Adulthood: Cardiovascular Health and DAT Prevention

The relationship between DAT prevention and exercise has been sub-
stantiated by a number of clinical studies (Abbott et al., 2004; Weuve et
al., 2004). It is likely that the benefits of exercise on late-life brain health,
and in particular on curbing the symptoms of DAT, are derived from at
least three different types of benefits incurred by an exercise regime. First,
the most obvious benefit of regular exercise is its positive effect on weight
control and, hence, cardiovascular disease. The relationship between obe-
sity and cardiovascular disease is a part of common lay understanding of
health and well-being and is helpful in control of DAT symptoms in late
life. Second, exercise has an ameliorative impact on the toxic stress re-
sponse (Landers, 1997). Exercise has repeatedly been shown to reduce
anxiety triggered by environmental stress (Fox, 1999) and may conse-
quently play a role in preventing deposition of toxic abdominal fat de-
posits and hypertension that place strain on the cardiovascular system
(Youngstedt, O’Connor, Crabbe, & Dishman, 1998). A third benefit of
regular exercise relates to nutrient metabolism by brain cells. It appears
that increased oxygen perfusion of brain cells during exercise permits
brain cells to more efficiently capture the energy contained in foods and
is ultimately beneficial to overall brain health (Colcombe et al., 2003).

But how is adult exercise related to CAD? To maintain an exercise reg-
imen requires that adults have a safe place to engage in an exercise program
and that they are able to carve out a regular time to exercise. The urban
poor may not have access to safe, adequate exercise facilities, and those al-
ready suffering from obesity and cardiovascular disease may not have the
guidance of athletic trainers who provide safe and manageable exercise
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routines. Additionally, stress and fatigue from demanding and often repet-
itive physical labor leave little energy for health-building exercise.

It is noteworthy that the protective factors that have been discussed
in this section on exercise operate through multiple channels, of which
obesity-related cardiovascular disease is one, but only one. Exercise also
affects health and mental functioning by reducing cortisol-inducing stress
and increasing oxygen perfusion in the brain. Thus, cumulative and cas-
cading effects can be readily seen even within the constantly ongoing and
interacting physiological processes within the adult body.

Childhood and Adolescence: Laying the Groundwork for
Cardiovascular Disease

Nutrition in Childhood and Adolescence

Nutritional practices established in childhood and adolescence have im-
plications for adult health. Obesity in childhood portends obesity and
cardiovascular disease in adulthood, with major recognition currently
being given to the development of metabolic syndrome in children and
adolescents (Cruz & Goran, 2004). Metabolic syndrome (also known as
insulin resistance syndrome) is a reliable predictor of cardiovascular dis-
ease in adults. It consists of four metabolic markers: impaired glucose
tolerance, high triglyceride and low high-density lipoprotein (HDL) cho-
lesterol levels, hypertension, and obesity (Minehira & Tappy, 2002).
Metabolic syndrome carries a very high risk for adult cardiovascular dis-
ease, particularly when paired with other injurious practices such as
smoking and a sedentary lifestyle. It typically arises in adulthood, but it
is also present in approximately 50 percent of severely obese children and
adolescents (Weiss et al., 2004).

The numerous sociostructural factors that contribute to weight gain
among low-income adults also apply to low-income children and adoles-
cents (Drewnowski & Specter, 2004; Maxwell & Jacobsen, 1989; Shaf-
fer, 2002). The steady rise in preadult obesity and preadult metabolic
syndrome (Keller & Lemberg, 2003; Weiss et al., 2004) suggests one
mechanism through which large-scale trends of growing inequality may
translate into stronger patterns of CAD in the future, as increased in-
equalities in childhood accelerate CAD processes operating through the
life course.

Childhood Exercise: The Foundation for a Healthy Adulthood

Early life commitment to an exercise regimen may also prove to be help-
ful in later prevention of DAT symptoms. The benefits of exercise,
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including weight control and oxygen perfusion, promote brain develop-
ment that is resistant to the later-life manifestations of DAT (Dik, Deeg,
Visser, & Jonker, 2003). Regular participation of youth in an exercise
program requires that, minimally, children and adolescents have safe, ac-
cessible community facilities with needed equipment and adequate su-
pervision. Unfortunately, the deteriorating infrastructure associated with
low-income residential areas, threats of violence in public playgrounds,
lack of community resources to produce safe and accessible green spaces,
and strained education budgets that do not support sports activities are
all factors that discourage regular physical activity by youth and poten-
tially reduce possibilities for protective brain development. Such lack of
opportunity, when considered in concert with the liabilities incurred
through limited dietary options, portends greater possibilities for adult
cardiovascular disease, hypertension, and vascular dementia, as well as
DAT. These considerations lead to the concern that when there are in-
creases in hardship for disadvantaged families and when resources for
public education and health care are reduced, the foundation is laid in
childhood to increase the divergence of inequality over the life course.

Prenatal and Early Postnatal Care, Cardiovascular 
Health, and CAD

Retrospective studies linking poor prenatal nutrition with later-life obe-
sity (Kuzawa, 2004; McGill & McMahan, 2003) point again to the im-
pact of early dietary practices on later-life cardiovascular health. Either
nutritional deficits or nutritional surpluses during the prenatal period es-
tablish characteristic metabolic patterns of energy utilization that favor
childhood obesity (Cruz & Goran, 2004; Oken & Gillman, 2003). Thus,
if poor women’s dietary practices reflect the availability of low-cost, high-
calorie, nutrient-poor foods, they are more likely to give birth to children
who will endure a subsequent weight problem and adult cardiovascular
disease. Likewise, the risk for childhood obesity, and ultimately adult
obesity, is increased if prenatal development is marked by the kind of
calorie deficiency accompanying addiction problems, severe mental ill-
ness, substandard health care, or other overwhelming life circumstances.
In either case, prenatal development may be compromised.

Thus, the interactions of cardiovascular health and social position
present a compelling illustration of the potential for CAD in the develop-
ment of DAT symptoms. The principles of political economy impose for-
midable barriers to the brain health of low-income citizens that begin at
conception and reverberate expansively over the life course. While the
story of cardiovascular CAD and DAT is one that commands attention,
it is hardly the end of the CAD–DAT story. A number of other factors as-
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sociated with economic hardship also contribute to the manifestation of
Alzheimer’s disease. To illustrate the diversity of such factors, we turn to
one that operates at quite a different level from cardiovascular health: lit-
eracy skills.

Literacy as Cumulative Advantage in the 
Prevention of DAT

The renowned Nun Study, an extensive DAT research project launched
by David Snowdon (2002), suggests other dimensions through which
CAD processes operate. In addition to confirming much of the research
linking cardiovascular health and DAT, Snowdon et al. (1996) illumi-
nated a possible association between early childhood literacy practices
and acquisition of Alzheimer’s disease in later life. Using autopsy data to
confirm the presence of Alzheimer’s disease, they devised a retrospective
study to explore the links between DAT and early linguistic ability. A
strong connection was found between linguistic ability in early life and
cognitive function and Alzheimer’s disease in late life. Early-age linguis-
tic ability was measured by the density of ideas found in autobiographi-
cal narratives produced by study participants more than half a century
earlier, when the women were in their early twenties. Moreover, low lin-
guistic ability in young adult life was found to be positively associated
with the presence, on autopsy, of the neurofibrillary tangles and beta-
amyloid plaques of Alzheimer’s disease and with low-level cognitive func-
tioning. Snowden (2002) speculates that these data may underscore the
importance of childhood literacy practices in maintaining cognitive func-
tion in later life. If, as numerous studies suggest (e.g., Bailey, Bruer,
Symons, & Lichtman, 2001), the quality and quantity of childhood ex-
posure to written and spoken language result in a more complex handling
of text later in adult life, Snowdon’s conjecture concerning the impor-
tance of early childhood literacy practices may indeed become one of the
tenets of DAT prevention.

Although further research in the area of childhood literacy is needed
to definitively link DAT prevention to early verbal training, other evi-
dence supports this hypothesis. For example, Letenneur et al. (1999)
found that for both men and women, the risk of being diagnosed with
Alzheimer’s disease is associated with lower educational attainment. Also,
in a retrospective study of Alzheimer’s disease subjects, Moceri et al.
(2001) found that the children born to unskilled manual laborers harbor
a greater risk of developing DAT than randomly chosen subjects and that
the children of fathers employed in manual labor are at a greater risk for
Alzheimer’s disease regardless of the presence of a strong genetic risk fac-
tor: the apolipoprotein epsilon-4 allele (APOE-4).
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Such studies lend support to Snowdon’s hypothesis regarding early
childhood literacy practices. It follows that parents whose occupational
success is not contingent on utilization and honing of verbal skills would
be less likely than parents engaged in occupations requiring verbal so-
phistication to expose children to complex language utilization skills.
Hence, there is a strong suggestion that low-income households are less
likely than high-income households to be routinely engaged in utilization
of complex language practices and that the disparity in exposure to com-
plex language in low- versus high-income home environments is another
plausible example of the CAD mechanism’s shaping DAT outcomes.

Extrapolating these patterns to the neurological level, they are perti-
nent to the closely related hypothesis that childhood exposure to verbally
stimulating environments increases the quantity and quality of synaptic
connections established early and that the resultant neural networks may
impart protection against the destructive effects of Alzheimer’s disease in
late life (Barnes, Tager, Satariano, & Yaffe, 2004; Mortimer, Borenstein,
Gosche, & Snowdon, 2005). Moreover, acquisition of complex verbal
skills in youth and adolescence provides advantage in the societal oppor-
tunity structure, increasing the chances of finding an advantaged position
in the labor market and being engaged in mentally stimulating work.
Thus, the conditions that serve to bolster formation of complex neural
pathways—conditions that for a variety of reasons are correlated with
conditions of privilege—provide a compelling exemplar of the impact of
CAD on the prevention of DAT. Conversely, conditions that compromise
the construction of these complex pathways, particularly conditions in
which cognitive development is overshadowed by struggles for basic sur-
vival needs, poignantly illustrate how mechanisms of cognitive disadvan-
tage favor the manifestations of DAT.

The potential preventive value of promoting cognitive development,
not only in childhood but throughout the life course, is underscored by a
subject in the Nun Study (Snowdon, 2002). The case of Sister Mary, an
exceptionally vital 101 year old, demonstrated that even in the presence
of a profusion of beta-amyloid plaques and neurofibrillary tangles, the
debilitating cognitive and behavioral manifestations of DAT can be
averted. Despite the abundance of neuropathological markers and her ex-
treme age, she displayed unimpaired levels of cognitive facility by rou-
tinely engaging in complex cognitive activity and a vigorous exercise
regimen. Although not conclusive, the suggestions that emerge from
Snowdon’s work with Sister Mary may prove to be germane to Alz-
heimer’s prevention efforts. These include the possibility that a rich set of
synaptic connections developed earlier in life and maintained through the
life course may compensate for later destruction of neurological pathways
and that exercise is an important tool for dealing with cardiovascular
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health, stress management, and oxygen perfusion of brain tissue, is im-
portant in prevention of DAT symptoms.

Summary: CAD and DAT Across the Life Course

In this section, we have identified interconnections among resources, ex-
perience, and DAT by focusing on examples related to cardiovascular
health and literacy. Although these examples are compelling, they are
simply two illustrative cases among many. Other direct and indirect links
among resources, lifestyle, and DAT risk have also been observed. One
important mediator of such links is depression, which is predicted by
many of the risk factors addressed here. Depression may increases DAT
risk by acting on the hippocampus, a brain structure involved in memory
(Bremner et al., 2000; Sapolsky, 2000). In any case, we have attempted to
show that DAT, a disorder that has received considerable attention for its
biological foundations, may be inextricably intertwined with structures of
opportunity and the life experiences they impose.

DAT AND THE LIFE COURSE AS A CULTURAL
CONSTRUCT: NATURALIZING DEMENTIA AND CAD

Analysis of the life course as a cultural construct entails understanding the
life course as a set of social practices that become objectified in social in-
stitutions and taken for granted as normative and as “real.” Recognition
of the importance of such analysis dates back to Matilda Riley’s classic
insight that age must be recognized not just as a feature of individuals but
also as a feature of social structure (Riley, Johnson, & Foner, 1972; Riley,
Kahn, & Foner, 1994). Taking seriously the power of such objectifica-
tions is a crucially important precondition for gaining a full understand-
ing of the life course. This may seem paradoxical at first, since what is
being studied is not primarily the lives of individuals at all, but rather the
construction of a set of institutionalized structures that define roles in
a culturally sanctioned, age-graded sequence—from prekindergarten ed-
ucational programs all the way to the structured sequence of care levels
found within many large nursing homes. As individuals’ role occupancy,
and transition timing and sequencing, have come increasingly into con-
formity with such generalized ideas of age appropriateness and age-
graded developmental needs, sociologists have come to speak of the
“institutionalization of the life course” (Kohli, 1986). Many aspects of
the institutionalized life course—from schooling to special care units in
nursing homes designed for end-of-life care for Alzheimer’s patients—
have become social facts in the Durkheimian sense. Thus, although they
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are themselves features of social structures and not individual biogra-
phies, they have come to exert powerful influence over the lives of indi-
viduals by defining in authoritative terms what is “normal” or “good”
for individuals at various points in the life course (Dannefer, 1984, 1988).

The institutionalization of the life course has been a specific aspect of
the broader processes of modernization, which involves an expansion of
rationality in the form of professional expertise and bureaucratic organi-
zation into more and more cracks and crevices of human experience. Re-
cently, debates over postmodernity and evidence of the dismantling of the
welfare state have led to arguments and claims that deinstitutionalization
may be occurring in numerous societal spheres. There has been consider-
able speculation about the deinstitutionalization of the life course (e.g.,
Dannefer, 2000; Kohli, 1986; Quadagno, 2005; Settersten, 1999; Uhlen-
berg & Dannefer, 2006) in the spheres of both work and family (Dan-
nefer & Patterson, in press; Hughes & Waite, in press) Whether such
trends are in motion does not change the principle under discussion here
but illustrates one of its dynamics: the greater the institutionalization,
the greater the normative force of age norms, life course “stages,” “transi-
tions,” and so forth.

In this section, we focus on a specific concomitant of the institution-
alized life course, the process of medicalization, especially as it applies to
the later life. The medical model of the life course is one that defines real-
ity in the terms asserted by the medical profession. Medical knowledge re-
lies heavily on statistical age norms and age thresholds as predictors of
health problems and medical needs. For example, physicians are trained to
regard age 50 as a critical benchmark; by age 65 everyone begins to expe-
rience brain cell death; by age 85 nearly everyone has some dementia.

Several scholars have shown how medicalization tends to encourage
a view of the aged as needy, incompetent, passive consumers and best
cared for by insisting on compliance with pharmacological regimes and
dietary proscriptions. Such an approach represents ageism when viewed
from the standpoint of geriatrics—a specialty that recognizes the diversity
of health in aged individuals and that emphasizes exercise, nutrition, and
meaningful activities as routes to health gains and positive psychological
growth in later life. Geriatrics is a recently developed medical specializa-
tion, however. Thus, in the context of the medical profession and the
overall contemporary practice of medicine, the geriatricians who advo-
cate such an approach are a muted minority.

Medicalization is thus an aspect of the institutionalization of the
later stages of life. It supports the popular view that old age is an unap-
pealing stage of life in which people are useless, costly, out-of-date, and
unattractive and are thought of primarily in terms of health and medical
problems. There is sometimes a preemptive expectation among health
care professionals of deterioration, cascading problems, and unavoidable,
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inevitable decline among aged patients. Diagnoses can thus outrun symp-
toms, and management of pathologies and pain replaces ideas of preven-
tion, cure, or gaining strength.

Thus, the medicalization of later life is part of the cultural construc-
tion of the life course that has meant a general devaluation and stigmati-
zation of elderhood that cuts across all socioeconomic strata. However,
this generalized impact of a socially constructed negativity about age in-
tersects with CAD processes to produce an added, multiple jeopardy sit-
uation for socioeconomically disadvantaged elders. This subpopulation is
at risk for disadvantage on a diverse array of health-related social forces,
including access to needed health care, drugs, and medical information.

We have already reviewed how those who are disadvantaged early
are put at greater risk for DAT by events occurring throughout the life
course. Focusing on the medicalization of old age suggests a completely
different dynamic by which disadvantaged elders may be further ad-
versely affected by an aggressive and somewhat arbitrary diagnostic
process. Authoritative diagnosis of DAT is still possible only postmortem,
which can reveal diagnostic errors. At the same time, diagnosis can be
analyzed as a social practice with its own sociodynamic and social-
interactional force (Gubrium, 1986; Lyman, 1989). Moreover, the diag-
nostic process is itself stratified, applied across socioeconomic levels
(Husaini et al., 2003; Lindsey & Paul, 1989). To the extent that DAT is
improperly diagnosed based on limited and selective attention to symp-
toms, poor elders may be especially vulnerable to such questionable di-
agnosis and to the concomitant loss of freedom and, possibly, unneeded
and disabling medications.

CONCLUSION

This chapter has shown that a full understanding of the life course re-
quires not only paying attention to the biographical dynamics of individ-
ual lives in context, but also to two other important sets of social forces:
the social-structural dynamics that are at work in populations, and more
specifically in cohorts, and the objectification of social practices in the
normative and other symbolic constructs of life course institutionaliza-
tion. We have suggested the importance of both kinds of processes by fo-
cusing on the social process of CAD and the disease processes of DAT.

DAT is only one of many disease processes in which CAD processes
can be shown to operate, through both social-structural dynamics and the
diagnosis-constructing processes that are part of the institutionalized life
course. This chapter might have focused on heart disease or certain can-
cer risks to illustrate similar processes at work. In the case of DAT as in
other processes of disease and debility, those already disadvantaged are at
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risk for additional disadvantage, by the risk of both developing DAT as
an actual disease process and being improperly diagnosed or treated for
DAT, outcomes that produce added disadvantage.

The insidious nature of CAD processes is evident in a wide array of
examples ranging from educational and occupational achievement to
health concerns such as cardiovascular disease, depression, anxiety dis-
orders, cancer, developmental disabilities, addiction, diabetes, and vari-
ous forms of dementia. DAT, because it is specific to later life, illustrates
the life course trajectory of CAD processes. A host of variables related to
economic disadvantage form a complex web of interrelated phenomena
that together impose serious risk on the brain health of older individuals.
Ironically, those same individuals, if stricken with DAT, will continue to
experience cumulative disadvantage in the form of compromised demen-
tia care. Families living in poverty will have fewer resources available for
the remediative or palliative care that might ease the painful regressive
journey that characterizes Alzheimer’s disease. The stress-filled existence
of these families will be further strained, limited resources will be further
stretched, and the inability of overtaxed community clinical resources to
respond to the needs of patients will be particularly painful for families
and their ailing elders.

Especially in a strongly individualized society such as the United
States, there is a predisposition toward microfication (Hagestad & Dan-
nefer, 2001)—analyzing health and other topics either as issues of indi-
viduals or as issues to be apprehended at the level of primary relations,
giving primacy to themes such as family, microinteraction, choice, and
decision making. A sociological analysis must also recognize how the mi-
croworlds of everyday experience and interaction are located within, and
partially regulated by, larger social-structural dynamics such as CAD
processes. In addition, broader cultural dynamics impose specific norma-
tive assumptions on everyday processes of defining self and others in old
age, as well as on diagnostic, legal, and other processes by which indi-
vidual competencies and potentials are decreed. Without such a serious
interrogation of the role of social processes, we will continue to underes-
timate the power of social forces and misattribute the result of specific 
social practices and processes to genetic, volitional, and other individual-
level processes.
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Humanistic Gerontology
and the Meaning(s) 

of Aging

Thomas R. Cole
Michelle Sierpina

Gerontology as a formal field of inquiry is a creature of the 20th century.
One might date its origins as late as 1945—when the Gerontological So-
ciety of America (GSA) was founded—or as early as 1908, when Metch-
nikoff coined the term gerontology (Achenbaum, 1995). In either case,
early researchers and scholars deliberately distanced themselves from
older forms of authoritative knowledge, which had allowed permeable
borders between religion and science, faith and insight, reason and reve-
lation (Cohen, 1985).

The formative literature of gerontology and geriatrics was written
between 1890 and 1930 (Cole, 1992). During this era, scientists under-
stood that they were purposely closing the borders, narrowing the range
of questions and the type of knowledge that would be considered legiti-
mate. As Claude Bernard, the father of modern experimental medicine,
wrote, “We know absolutely nothing about the essence . . . of life; but we
shall nevertheless regulate vital phenomena as soon as we know enough
of their necessary conditions” (cited in Cole, 1992, p. 191). Alexis Car-
rel, famous for cultivating “immortal” cells outside the body, spoke for
many when he proclaimed that spiritual questions had been removed to
the dustbin of history: “Scientific civilization has destroyed the world of
the soul. But the realm of matter is widely opened to man. He must, then,



keep intact the vigor of his body and his intelligence. Only the strength of
youth gives the power to satisfy physiological appetites and to conquer
the outer world” (cited in Cole, 1992, p. 191).

This embrace of modernist science helps explain why gerontologists
historically stayed away from questions of meaning and value, of ethics,
metaphysics, and spirituality. When these questions became more urgent
in the last quarter of the 20th century, gerontologists tended to answer
them from within the paradigm of modernist science. They wrote au-
thoritative books like Successful Aging (Rowe & Kahn, 1998) and How
and Why We Age (Hayflick, 1996) without acknowledging that the an-
swers to certain questions require scholarship from disciplines such as
philosophy, history, theology, ethics, and literature. Beginning in the
1970s, professionally trained humanists and humanistically oriented sci-
entists began grappling with moral and spiritual questions in a more in-
tellectually rigorous way.

The 1970s witnessed political and social movements aimed at con-
structing a “new” old age or an “ageless society.” As the attack on ageism
swung into high gear, academic gerontologists, humanists, health pro-
fessionals, social workers, organized elders, and others attempted to elim-
inate negative stereotypes of and prejudice toward older people. The social
meanings of aging and old age were in great flux. In this context, many
people became aware that something important was missing in geron-
tology: urgent existential, moral, and spiritual issues had no place on
the map of gerontological knowledge. The basic question of humanistic
gerontology—What does it mean to grow old?—had not been raised.

This question, of course, has no single or universal answer—at least
not one that finite historical beings can provide. The answers depend on
a culture’s background understanding of what underlies human dignity,
what makes life worth living. Indeed, the question itself is abstracted
from other innumerable questions that arise in historically and culturally
specific forms—for example, What is a good old age? Is there anything
important to be done after children are raised and careers completed? Is
old age the fulfillment of life or a second childhood? What are the possi-
bilities of flourishing in old age? How do we bear decline of body and
mind? What kind of elders do we want to be? What are the paths to wis-
dom? What are the vices and virtues of elderly people? What kind of sup-
port and care does society owe its frail and broken elders? What are the
obligations of the old?

Of course, thoughtful people have always pondered such questions,
but modern scientific methodology, which is technical, instrumental,
avowedly objective, and value neutral, had obscured or denied them as le-
gitimate academic subjects. The scientific method is designed to break
down questions into their smallest measurable units in order to analyze
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and explain. Reproducible results are then deployed through technology,
clinical care, social services, and public policy to improve the health and
well-being of older people. Trouble arises when the methods of science
are taken to be the only method of knowing. Then scientism replaces sci-
ence; thus, gerontology fails to distinguish between aging as a problem to
be solved and aging as an experience to be lived meaningfully and fully.

Oversimplifying, we might say that while science breaks things down
into smaller units to create mathematically reproducible, decontextual-
ized knowledge, the humanities look at things holistically and contextu-
ally in order to interpret their meaning. The humanities disciplines
(languages and literature, history, philosophy, jurisprudence, religious
studies, and the interpretive social sciences) may include scientific method
as part of their inquiry, but their primary tools are interpreting, contex-
tualizing, valuing, and self-knowing. The humanities aim at understand-
ing (rather than explaining) human experience through the disciplined
development of insight, perspective, critical understanding, discernment,
and creativity. Ideally, gerontological knowledge uses both styles of in-
quiry in collaboration, each compensating for the other’s limits.

If we try to locate the beginning of humanistic gerontology, I suggest
the year 1975, when historian David Van Tassel launched a two-year
Human Values and Aging project, supported by the National Endowment
for the Humanities. (For earlier work, see Grmek, 1958; Gruman, 1966.)
At the time, a framework of human values had already been successfully
developed by the Society for Health and Human Values, established in
1965 to challenge dehumanization in medicine and health care (Fox,
1985). Using the rhetoric of human values, Van Tassel brought together
senior and junior scholars in two interdisciplinary conferences to look at
aging from various humanities disciplines. (I, Cole, was a graduate student
at the time and thrilled to attend as an onlooker.) The best papers from
these conferences were collected and edited in the first two volumes of hu-
manistic gerontology (Spicker, Woodward, & Van Tassel, 1978; Van Tas-
sel, 1979; Moss, 1976).

Van Tassel was also a founding member of the GSA’s Humanities
and Arts Committee, created in 1976 at the request of former GSA pres-
ident Joseph Freeman, a humanistically oriented physician and scholar.
Van Tassel’s efforts opened up a steady stream of scholarship in the hu-
manities and aging. By the mid-1980s, when the Humanities and Arts
Committee commissioned an annotated bibliography, more than 1,100
books and articles had been written (Polisar, Wygant, Cole & Perdomo,
1988). In 1992, Cole, Van Tassel, and Kastenbaum edited the first Hand-
book of the Humanities and Aging, which mapped the field’s temporary
boundaries, introduced readers to state-of-the-art research, established in-
tellectual standards, and suggested new lines of research.
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Meanwhile, humanists, along with their social science colleagues in
Britain and America, were creating a “critical gerontology”—concerned
with removing forms of domination and with identifying possibilities
for emancipatory social change (Phillipson & Walker, 1987; Minkler &
Estes, 1991; Cole, Achenbaum, Jakobi, & Kastenbaum, 1993). In 2000,
publication of the second edition of the Handbook of the Aging and Hu-
manities (Cole, Kastenbaum & Ray, 2000) revealed the maturation of
humanistic gerontology—summarizing its scholarly accomplishments, its
linkages with the social sciences and health professions, along with new ef-
forts in spirituality, cultural studies, film studies, and performance studies.

DISCIPLINARY PERSPECTIVES: HISTORY, LITERATURE,
PHILOSOPHY, AND RELIGIOUS STUDIES

American historians were the first humanistic disciplinary group to ply
their trade in the field of aging. Before the 1970s, the history of aging was
written by sociologists and anthropologists (Haber, 2000). Working from
large-scale models of social change (e.g., modernization theory), social
scientists told a story of declining prestige, power, and income. Accord-
ing to this grand narrative, older people enjoyed power and prestige
before the coming of urban industrial society. They presided over three-
generational patriarchal households, and their experience, knowledge,
and control over property guaranteed a high social status. In the 19th cen-
tury, as more people moved into cities and began working in factories,
older people were separated from their families, forced out of the labor
market, and relegated to the scrap heap of industrial society.

Historical research done by David Hackett Fischer (1978), W. An-
drew Achenbaum (1978), Carole Haber (1983), Brian Gratton (1986),
and Thomas Cole (1992), among others, revealed that this decline narra-
tive was defective in several ways. Historians of colonial New England,
for example, found that three-generational households were the excep-
tion rather than the norm. Most aging couples lived in two-generational
households and were still responsible for the care of their adolescent chil-
dren. When one spouse died or became incapacitated, the other spouse
often moved into the household of a grown child. Whatever power they
possessed came from control over resources or legal arrangements made
in advance. Unlike immigrants from southern and eastern Europe, immi-
grants from northwestern Europe brought with them an ideal of inde-
pendent households, which they pursued whenever resources allowed.

American historians also critiqued the large-scale quantitative gen-
eralizations sought by social science theories of modernization. They ex-
plored diaries, letters, and publications of the old. They probed the values

248 GERONTOLOGY



and individual differences of older people rather than treating them as a
unified category. Rather than seeing old people as passive recipients of
large-scale social forces, historians wanted to know how older people ac-
tually felt, what part they played in shaping their own history, what views
they had on the nature of a good old age.

As Pat Thane has pointed out, it is very difficult to generalize about
the history of aging in the West (Thane, 2000). Historians of old age in
Britain have written primarily about demography and the material con-
ditions of older people: “the numbers of old people, their geographical
distribution, their living arrangements; . . . household structures and fam-
ily relationships: . . . welfare arrangements, medical provisions, property
transactions, work and retirement” (Thane, 2000, p. 3). French historians
have given attention to demography and welfare, but also to the history
of medicine and representations of old age. Work on old age in Germany,
Canada, Australia, and New Zealand is fragmentary and still developing.
Differences between social groups, different time periods, places, and na-
tional cultures create a patchwork of snapshots that defy generalizations.

In Europe, as in America, the long-standing belief that the status of
older people is always declining is unsupportable. Ironically, the history
of old age in the 20th century becomes less diverse and more uniform
across national, cultural, and social boundaries, as the institutionalized life
course and the welfare state become primary social institutions. Histori-
ans and social scientists have produced essential work for understanding
the rise of the welfare state and American exceptionalism (Achenbaum,
1983; Myles, 1984).

Literature followed history as the next discipline in the humanities to
explore aging in a serious way. Throughout the late 1970s and 1980s,
Kathleen Woodward was the most prolific writer and editor of work on
aging, literature, and culture (Woodward, 1978, 1991; Woodward &
Schwartz, 1986). Literary critics faced two basic tasks: to demonstrate lit-
erature’s contribution to understanding aging and the impact of aging on
the life and work of creative writers. Although scholars argued convinc-
ingly that aging is an essential but missing element of literary criticism,
they attracted little interest in English departments or at the Modern Lan-
guage Association. In traditional humanities departments, as in the cul-
ture at large, aging and old age are not welcome topics.

In her survey of literary gerontology in 1992, Anne Wyatt Brown,
herself an important contributor to this field, divided the scholarship into
five categories: (1) analyses of literary attitudes toward aging; (2) human-
istic approaches to literature and aging; (3) psychoanalytic explorations
of literary works and their authors; (4) applications of the gerontologi-
cal theories about autobiography, life review, and midlife transitions; and
(5) psychoanalytically informed studies of the creative process.
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One fascinating discovery of the 1980s was that older people began
appearing as heroes and heroines in contemporary novels and short sto-
ries. In 1972, Simone de Beauvoir had confidently declared that an old
person could not be a good hero for a novel; older people were “finished,
set, with no hope, no developments to be looked for . . . nothing that can
happen . . . that’s of any importance” (de Beauvoir, 1972). Fifteen years
later however, Margaret Gullette analyzed a new genre she called
“midlife progress novels” (Gullette, 1988). Shortly thereafter Constance
Rooke identified the genre of vollendungsroman (story of completion)—
“novels presenting the struggle for affirmation in old age, offering a new
paradigm of hope in contemporary fiction” (Rooke, 1992, p. 241).

Throughout the 1990s and beyond, literary studies of aging led the
way in humanistic gerontology, influenced by the cultural studies move-
ment, the growth of narrative studies, as well as the proliferation of
guided autobiography and life story programs for elders (Birren &
Cochran, 2001; Ray, 2000). Margaret Gullette emerged as the primary
theorist and practitioner of what she called “age studies”—modeled after
studies of race, class, and gender (Gullette, 2000, Gullette, 2004). During
the same time period, Anne Basting and others were developing the field
of performance studies and aging, which included both the theory and
practice of theatrical work with elders (Basting, 1998).

Philosophy as a professional discipline has actually contributed rela-
tively little to our knowledge of aging—with the exception of bioethics,
which we treat separately below. As noted above, physiological, clinical,
and behavioral criteria of successful aging have overshadowed philo-
sophical inquiry into the meanings and purposes of old age, the rights and
obligations of older people, and other topics. In 1982, Patrick McKee
edited the first contemporary collection of ancient and modern philoso-
phers on aging (McKee, 1982). In 2000, Ronald Manheimer divided the
field into four basic topics: (1) philosophers’ depictions of the possibilities
and limitations of later life, (2) ethical questions of meaning and purpose
in old age, (3) the study of wisdom, and (4) the current relationship of
academic philosophy to the study of aging (Manheimer, 2000).

The history of philosophy yields no single path as the way to a good
old age or the appropriate role of older citizens. Plato, Aristotle, Cicero,
Montaigne, Schopenhauer—and more recently de Beauvoir, Norton,
Moody, and Manheimer—all present ideals of old age that acknowledge
its harsh reality and seek forms of adaptation, transformation, resigna-
tion, or engagement (Manheimer, 1999, 2000; de Beauvoir, 1972; Nor-
ton, 1976; Moody, 1988). Margaret Urban Walker’s recent edited
volume, Mother Time, is the first contemporary philosophical volume of
feminist thought on aging, focusing primarily on ethical issues (Walker,
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2000). Feminists remind us that questions about the meaning of aging are
inseparable from race, gender, and class, as well as from the cultural, his-
torical, and personal circumstances in which they arise.

Many traditional philosophical issues (such as the nature of time,
identity of the self, wisdom, memory, and mortality) have been eagerly
taken up by scholars in the fields of the social sciences and humanities
(Birren & Clayton, 1980; Labouvie-Vief, 1990; Kaufman, 1986; Torn-
stram, 1997). Social and clinical gerontologists—adopting methods of
critical theory, phenomenology, and hermeneutics—are making seminal
qualitative and quantitative contributions. Perhaps the central limiting
factor in the discipline of philosophy is that few philosophers have made
an effort to become knowledgeable in gerontology, and few gerontolo-
gists are philosophically trained.

The new discipline of religious studies, which is barely 35 years old,
has yet to investigate aging in a sustained way (Stoneking, 2003; Sapp,
2003; Bianchi, 1982). While the study of aging in various religious tradi-
tions (Isenberg, 2000; Moody, 2003; Thursby, 2000; Kimble, 2000) is still
in an early phase, it will likely grow more quickly in the next decade. Like
philosophy, very few scholars in religious studies have made an effort to
become knowledgeable in gerontology. To date, the majority of the work
in the study of religion and aging has come largely from Christian semi-
naries and pastoral care programs, clinical gerontologists, and social sci-
entists. Melvin Kimble (an emeritus professor of pastoral care) and Susan
McFadden (a psychologist with deep religious and spiritual commit-
ments) have provided primary leadership in the cross-disciplinary field of
religion and aging (Kimble & McFadden, 1995, 2003). We hope they will
be joined by as yet unknown religious studies scholars who become fas-
cinated with and committed to gerontology.

INTERDISCIPLINARY METHODS

Humanistic gerontology was born during a period of sweeping social and
intellectual upheaval, just as the wave of postmodernism reached Ameri-
can shores (Harvey, 1989). It is important to remember that the term
postmodern refers not only to a range of cultural and intellectual per-
spectives but also to a temporal watershed marking a new historical era.
Observers like Anthony Giddens use the label late modern rather than
postmodern, but no serious observer of contemporary culture doubts that
the world has passed into a qualitatively new period of historical time
(Giddens, 1991). Think of the forces at play: the computer and the digital
revolution, which created an explosion of information and the speed-up
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of almost everything, including the production of new scientific knowl-
edge; the saturation of the self with images generated by all kinds of
electronic media spurred by consumer culture; globalization; identity con-
fusion; intensified status anxiety; and the rapid growth of immigration
from Asia, the Middle East, Latin America, and, to a lesser extent, Africa.
These forces burst old moral, intellectual, religious, and cultural bound-
aries; they have placed us in a period of the most extensive, daunting, and
creative confusion since the Renaissance.

Under these historical conditions, previously accepted disciplinary
boundaries and unifying ideas gave way to blurred genres—forms of knowl-
edge that accept (rather than erase) the inevitable contradiction, paradox,
irony, and uncertainty in any explanation of human activity (Geertz, 1980).
In 1998, the sociobiologist Edward Wilson predicted that the natural sci-
ences and the humanities would continue as the “two great branches of
learning in the 21st century”; the social sciences, he thought, would di-
vide—“with one part folding into or becoming continuous with biology,
and the other fusing with the humanities” (Manheimer, 2000, p. 89).

Gerontology seems to be following this pattern, with the majority of
social scientists leaning toward the natural sciences, especially biology.
An important minority, however, are pursuing qualitative methods, often
under the rubric of the human sciences (Thomas, 1988). The recent resur-
gence of the human sciences (Rabinow & Sullivan, 1987; Polkinghorne,
1988; Marcus, 1994) is fundamentally based on reappropriation of clas-
sic humanistic forms of knowing—in particular interpretation, rhetoric,
and narrative.

Interpretive inquiry, as Steven Weiland points out, acknowledges the
perspective of the researcher while attempting “to reveal the meanings of
human experience from the perspective of individuals, groups, institutions,
and organizations being studied” (Weiland, 2000, p. 240). It marks a rad-
ical departure from the hypothesis-driven, quantitative methods of modern
science. When Bernice Neugarten, one of the founders of contemporary
gerontology, embraced “the interpretive turn,” she put it this way:

There are no immutable laws; no reductionist models that are se-
curely based in logical self evidence; no “received” truths; and
surely no value free social science. Change is fundamental; change
is dialectical; meanings are multiple and inexhaustible. The aim is
understanding, within the limits of our cultural and historical pre-
sent. (Weiland, 2000, p. 241)

The human (or interpretive) sciences insist that no knowledge of
human beings is complete unless it does justice to the thoughts, feelings,
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and expressions of the people being studied (Taylor, 1979). In geron-
tology, the sociologist Jaber Gubrium has criticized the positivist method-
ology of his colleagues for neglecting subjectivity—that is, the lived
experience of aging as expressed in the words, speech, stories, and writ-
ings of older people (Gubrium, 1993a; Gubrium & Holstein, 1997).
Gubrium’s work on the experiences of nursing home residents involves
extensive collection and interpretation of their spoken narratives (Gubrium,
1993b).

Contemporary philosophy of interpretation (hermeneutics) has made
clear that every act of interpretation is itself a historically situated event.
Understanding a story, a poem, painting, or an action does not take place
outside time but within it. Even the best interpretation is circumscribed by
the interpreter’s historical, social, and personal situation. Among psy-
chologists of aging, Harry Berman effectively adopts this perspective in
his work on autobiographical narratives of older writers, in particular,
journals of the poet May Sarton (Berman, 1994). Among anthropologists
of aging, the work of Barbara Myerhoff and Sharon Kaufman relies heav-
ily on humanistic concepts of interpretation and narrative (Myerhoff &
Kaminsky, 1992; Kaufman, 1986).

Rediscovery of narrative as an essential form of seeking and repre-
senting knowledge has profoundly shaped gerontology’s understanding
of the search for meaning and identity. Narrative’s influence is perva-
sive—from psychiatrist Robert Butler’s original formulation of the life re-
view (Butler, 1963), to the revaluation of reminiscence in clinical work
with the elderly (Kaminsky, 1984; Sherman 1991), to narrative study of
development (Cohler, 1982), to the articulation of narrative gerontology
(Kenyon, Clark, & De Vries, 2001), to the explosion of life story writing
among elders (Kenyon & Randall, 1997; Birren & Cochran, 2001), to
name a few important areas.

Along with interpretation and narrative, rhetoric has also emerged as
a tool of gerontological study. As a style of inquiry, rhetoric attempts to
understand how human beings use language to develop and sustain their
social practices. As Stephen Weiland puts it, “Rhetoric of Inquiry focuses
on science, scholarship, and the professions as social institutions with
distinctive habits of communication” (Weiland, 2000, p. 242). It ex-
plores, to quote Clifford Geertz, how a disciplinary discourse “gets its ef-
fects and what those are” (Weiland, 2000, p. 241). Stephen Katz’s
Disciplining Old Age: The Formation of Gerontological Knowledge is an
especially effective example of a rhetoric of inquiry in gerontology (Katz,
1996). Influenced by Foucault’s emphasis on the link between power and
knowledge, Katz alerts readers that gerontological knowledge can be used
to discipline and manage older people.
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PRACTICING THE HUMANITIES: 
BIOETHICS AND CREATIVITY

Humanistic gerontology has enticed some academic humanists to “com-
mute,” so to speak, between theory and practice—between the library/
classroom and the hospital, the nursing home, the congregation, and the
community. The opportunity to practice the humanities—either directly
with older people themselves or indirectly with health care profession-
als—has borne special fruit in the areas of bioethics, spirituality, and cre-
ativity. As in other gerontological arenas, formally trained academic
humanists are few in number compared to formally trained social scien-
tists and health professionals. Such work is done at interstices of various
disciplines, with all the excitement, messiness, and uncertainty that ac-
company new ventures.

Bioethics emerged in the early 1970s as a field of study and practice
in the health care professions. As noted above, medical progress gener-
ated its own set of problems: the very technology that allows people to
live longer lives also gives rise to ethical dilemmas in death and dying.
When is it permissible to terminate treatment or withdraw nutritional sup-
port? Who is authorized to make such decisions and on what grounds?
Although these problems can arise among patients of all ages, they occur
disproportionately with elderly patients, since more than two-thirds of all
deaths occur at age 65 and over (Moody, 2001; Klatz, 2001).

By the late 1980s, a significant literature on bioethics and aging had
appeared. Scholars and researchers identified ethical problems distinctive
to care of the elderly. Diminished mental capacity, for example, due to
Alzheimer’s disease or other forms of dementia, raised thorny questions
about informed consent, autonomy, and proxy decision making. Other
prominent issues included vulnerability to elder abuse, ethical problems
in long-term care, and the just allocation of scarce medical resources
(Thornton, 1987; Spicker, Ingram, & Lawson, 1987; Callahan, 1987).

Bioethics is itself a strikingly interdisciplinary field, drawing on the
disciplines of philosophy, religious studies, law, qualitative and quantita-
tive social sciences, as well as the basic and clinical sciences of the health
care professions. Considered as a subfield of bioethics, McCollough
(2000) argues that “aging and bioethics”

undertakes the disciplined study of what morality ought to be for
healthcare professionals responsible for the care of elderly patients
and clients, for family members who participate in the care of elders
in decisions about that care, for health institutions (broadly under-
stood) responsible for the care of elderly patients and clients, and
for society or guiding healthcare services for the elderly and their
families. (p. 94)
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Aging poses special problems for American bioethics, which has
come to place so much emphasis on the principle of autonomy—which
demands that competent individuals have the right to make their own de-
cisions about health care. Increasing disability due to progressive chronic
disease gradually reduces an elderly individual’s capacity for self-
determination. Geriatricians have noted the phenomenon of “fluctuating
competence,” which challenges the traditional assumption that one is ei-
ther autonomous or not. Advance directives (e.g., the Living Will and
Durable Power of Attorney for Healthcare) have attempted to extend the
autonomy of patients beyond the point where they become incapacitated.
Studies have shown, however, that patients rarely make use of these legal
mechanisms; when they do so, physicians often ignore them (The SUP-
PORT Investigators, 1996).

As Harry R. Moody has shown (Moody, 1992) the principle of au-
tonomy was developed and well suited to the acute care and hospital
setting, where a decision about treatment led to the course of action, fol-
lowed by discharge. In the long-term care setting, however, decisions
rarely take the form of either-or but tend to revolve around smaller but
no less important decisions of everyday life—where to spend time, how to
decorate one’s room, when to eat, freedom to move around versus con-
siderations of safety. Hence, a great deal of nursing home reform is based
on attention to the personal daily needs of residents in contrast to the bu-
reaucratic needs of the nursing home (Thomas, 1999).

Ethical issues in health care policy for the elderly have occupied con-
siderable attention since the 1980s. People over age 65 enjoy excellent
health care entitlements in the United States, and the growing cost of this
care has generated a heated debate under the rubric of “justice between
generations.” Prominent philosophers have argued for restraining the
growth of life-extending interventions among the very old in order to al-
locate health care resources more equitably to the young (Callahan, 1987;
Daniels, 1988). Others have argued that such policies would constitute
age discrimination; just as society spends more money on education for
children, it is only logical to spend more money on health care with the
elderly (Barry & Bradley, 1991; Homer & Holstein, 1990). These issues
are likely to be decided by political negotiation rather than moral delib-
eration. But the problem of funding long-term care of the baby boom gen-
eration may well prove the most intractable health care policy issue of all.

In addition to bioethics’ contributions to patient care and public pol-
icy, creativity is a rapidly growing area of humanistic practice in geron-
tology. “Creativity,” says George Vaillant, “can turn an old person into
a young person.” He believes that “creativity produces awe” and “pro-
vides a means of containing wonder” (Vaillant, 2002, p. 235). Perhaps
Vaillant’s observation helps account for the continuing productivity of
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great artists from Michelangelo to Picasso. But recent work in creativity
and aging suggests that great artists may be exceptional only in the caliber
of the work they produced. One can make a strong case that all people of
all ages are creative to a greater or lesser degree. What is unique now
about the intersection of aging and creativity is what Ronald J. Man-
heimer calls today’s “amazingly rich cultural milieu” that fosters oppor-
tunity for self-expression (Manheimer, Snodgrass, & Moskow-McKenzie,
1995): “Today, in the United States and other countries, many seniors
have joined a class of mature citizens with unprecedented leisure time for
pursuing recreation, entertainment, travel, knowledge of the arts and hu-
manities, fellowship, civic duty, and physical fitness” (p. xv). This cre-
ative urge has more outlet for expression and more opportunities for
acceptance in today’s societal context than perhaps at any other time in
recent history

At about the time humanistic gerontology was taking root, pioneers
like Susan Perlstein and Bonnie L. Vorenberg were birthing their own ap-
proach to gerontology services. “In 1979, I founded Elders Share the Arts
(ESTA) which focuses on living-history arts,” says Perlstein, “a way of
synthesizing oral history and the creative arts.” She continues, “In con-
trast to the apathy I encountered a quarter century ago, the recent growth
of the field of creative aging thrills me” (Perlstein, 2004, p. 2). Two
decades after the formation of ESTA, Perlstein partnered with the Amer-
ican Society on Aging to develop the National Center for Creative Aging
(NCCA), dedicated to supporting creative aging, by maintaining a data-
base of resources such as “professional training, replication of best prac-
tices, email newsletter, clearinghouse for information exchange, and
supports research, policy and advocacy” (Perlstein, 2004, p. 2).

Founded in 1978, Arts for Elders—Vorenberg’s arts academy and
senior theater touring company—has provided leadership for others
around the country, according to colleagues at the University of Nevada,
Las Vegas, and has received funding from the National Endowment for
the Arts (Senior Theater, 2004). Vorenberg’s Senior Theater Connections
is a compendium of resources, performing groups, and more, demon-
strating how widespread this creative outlet for elders has become.
(Vorenberg, 1999). Another leader in the field of creativity for elders,
Anne Davis Basting, Director of the Center on Age and Community at the
University of Wisconsin, Milwaukee, writes about “the lack of recogni-
tion of aging in cross-disciplinary explorations of cultural difference and
social practice over the last decade. Theories of social practice, including
groundbreaking work of scholars such as historian Michel de Certeau
and philosopher Judith Butler, tended to overlook physical and psycho-
logical changes inherent in the aging process” (Basting, 1998, p. 2). Bast-
ing developed the TimeSlips© method of storytelling for patients with
dementia, including professional theater productions and a nationwide
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training network, and she has expanded her research far beyond the ex-
amination of senior performance (Basting, 2001, 2002).

No less creative are the countless lifestory writers nationwide who ex-
press themselves by writing and sharing their lifestories. Pioneers in this
field include James Birren and Kathryn Cochran, James Pennebaker,
Ronald Manheimer, Ruth Ray and others (Birren & Cochran, 2001; Pen-
nebaker, 1990; Manheimer, 1999; Ray, 2000). Cole and colleagues have
brought this process to national attention through the PBS film Life Sto-
ries (Cole, 2001). Research continues to mount that writing about life ex-
periences has positive therapeutic effect (Smyth, Stone, Hurewitz, & Kaell,
1999; Spiegel, 1999; Pennebaker & Seagal, 1999). Humanistic gerontolo-
gists at the University of Texas Medical Branch have developed training
materials to assist others in implementing lifestory groups (Sierpina &
Cole, 2004). Theorizing that “no lifestory can be studied apart from the
joint construction of teller and listener,” Cohler and Cole suggest “. . .
there can be no lifestory apart from the particular collaboration between
narrator and listener, or reader and text, apart from the matrix of their
shared telling and listening” (Cohler & Cole, 1996, pp. 61, 67). Thor-
sheim and Roberts, researchers at St. Olaf College, may be taking the the-
ory even further as they examine health outcomes such as blood pressure
of story listeners. Their work “strongly suggests that when people listen to
‘remember when’ stories that are meaningful, their systolic blood pressure
and heart rate are lowered significantly below resting baseline levels”
(Thorsheim & Roberts, 2004).

Creativity among elders is a healthy practice. Research points to pos-
itive health outcomes for those who practice even basic activities that ex-
ercise the mind. Studies mount in support of this concept. Scientists in
Chicago saw that cognitive activity across the life span had positive ef-
fects (Wilson, Barnes, & Bennett, 2003). Not only quality of life, but
length of life is expanded for those who exercise creativity. Such activities
have been found to enhance survival in all causes of mortality (Glass, de
Leon, Marotolli, & Berkman, 1999). Recently, physicians at Albert Ein-
stein College of Medicine in New York discovered that even reading,
playing board games, or doing word games forestalled dementias in sub-
jects age 75 and older (Verghese et al., 2003).

Geriatrician Gene Cohen believes that “what is considerably under-
appreciated—even denied—is the opportunity for and frequency of cre-
ative growth and expression among the aged” (Cohen, 2000). We are
encouraged by the signs that the situation is changing. Robert Kasten-
baum suggests that creativity is an essential ingredient for a healthy and
meaningful old age. As he writes,

Those whose concerns center on mental health and illness might
find valuable clues by exploring antecedents and consequences 
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of thwarted creativity. People who do not have the opportunity to
develop and express their sparks of creativity are apt to become
deeply frustrated. This is a more stressful situation than is com-
monly realized, contributing to impaired relationships and deterio-
rated health. Viewed in this light, creativity is a central rather than
a peripheral element in living a meaningful life through a great
many years. (Kastenbaum, 2000 pp. 398–399)

CONCLUSION

As this chapter has demonstrated, humanistic gerontology is now a flour-
ishing subfield containing three basic clusters: disciplinary scholarship
(history, philosophy, literature, religious studies), interdisciplinary re-
search (especially the overlap and combination of humanistic and social
science methods), and practicing the humanities (e.g., bioethics and cre-
ativity), which involves cross-disciplinary research and practice. The lead-
ing edges of humanistic gerontology now appear to be in research and
practice related to narrative and creativity, as well as in feminist perspec-
tives, age studies, and performance studies. Exciting things are happening
at the collaborative intersections of humanities, social science, and clini-
cal care. At the same time, pure humanities scholarship continues to
evolve slowly but surely in various disciplines. The stage is set for more
sustained and creative collaboration between humanists in gerontology
and mainstream gerontologists. All of these developments bode well for
gerontological inquiry.
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C H A P T E R  1 3

Retirement and
Financial Security 

An Economist 
Thinks Out Loud

Timothy M. Smeeding

At its heart, this chapter is about how economists think about the process
of aging and retirement at both an individual and a societal level. I begin
with some of the substantive topics and policy arenas where economists
have been writing and researching lately—especially those best suited for
a broad audience, and the places (online) to find the most objective con-
tinuing research on these topics. Then I move to a discussion of econom-
ics, including economic models and their strengths and limitations for
analyzing the aging processes. The overall goal is to provide some of the
tools and insights that economists bring to the analysis of individual and
population aging. The role of the government in providing financial se-
curity is addressed in the final part of the chapter. I conclude with some
of the cutting-edge research topics that will need to be considered as we
continue to address the economics of an aging society.

The reader should know that I am but one economist, and many oth-
ers might view retirement security slightly differently than I do. But most
will agree with how I go about setting up the questions that must be ad-
dressed by almost any type of retirement security policy.



CUTTING-EDGE TOPICS IN THE ECONOMICS OF
AGING AND RELATED POLICY ARENAS

Old-fashioned economists begin with the notion that aging and security
are purely an economic or financial issue. Of course, most readers of this
book understand that while economics per se is important for an under-
standing of well-being in old age, demography, family structure, health
status, and policy toward each of these are also important. Indeed the
best empirical work demands databases that include each of these aspects
of life. And so the best analyses of retirement and financial security are
those that combine economic status (income, consumption, wealth) with
health and family status. The Health and Retirement Study at the Uni-
versity of Michigan (http://hrsonline.isr.umich.edu) is a good place to
begin to find these elements. Another self-serving suggestion is my recent
textbook, The Economics of an Aging Society (Clark, Burkhauser, Moon,
Quinn, & Smeeding, 2004), where we address each of these aging topics
as well as health care finance. The Congressional Budget Office (CBO; see
www.cbo.gov) and the National Academy of Social Insurance (NASI; see
www.nasi.org) are good general and reliable sources for analyses of top-
ics related to aging society, especially those involving social security re-
form, private pension insurance, and Medicare.

Increasingly the United States shares the issues related to older soci-
eties with other rich countries, and so cross-national comparative re-
search will yield insights into the ways that different societies provide
economic security and assistance for aging members. Thus, resources
such as the Luxembourg Income Study (LIS; www.lisproject.org) and
the Organization for Economic Cooperation and Development (OECD;
www.oecd.org), especially the Social Affairs Division (OECD, 2006),
will allow one to compare aging issues and their policy solutions across
countries.

Over the next few years, a number of topics are going to be impor-
tant, such as increased labor force participation and more market work at
older ages (in my opinion, the best way to increase security in advanced
old age); the security of retirement assets; the willingness of the popula-
tion to save; long-term care finance; and employer pension participation
and portfolio choice. Tomorrow’s elders will also be different from
today’s in good ways (e.g., more highly educated elders, more women
with work-related benefits and good earnings histories, and increasingly
beneficial health care procedures and products) and not-so-good ones
(e.g., rising health care costs, longer life expectancy in old age with the
potential for increased disability, and asset insecurity). Growing wealth
inequality will increasingly be a topic of study, along with the continuing
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impoverishment of very elderly women and minorities. Finally, the rising
budgetary and personal costs of health care and who will bear these costs
is also a continuing priority. The field of economics provides a number of
constructs that will help us understand the challenges that aging individ-
uals and aging societies face.

BASIC ECONOMICS AND RETIREMENT 
SAVING ECONOMICS

All societies and the individuals in those societies face the same basic eco-
nomic question of what goods and services to produce, how to produce
them, and for whom (Haveman & Knopf, 1981). All societies make
choices in answering these questions by means of a market-based socio-
economic system in which the basic decisions are made by individual pro-
ducers and consumers. These producers and consumers are all striving to
achieve their own personal retirement and financial security goals, and in
so doing, they respond as best they can to the incentives that penalize or
reward their activities. In a market system, the primary incentives are
expressed in prices that are generated in markets. These prices guide
human behavior, as households and individuals decide how much of their
services to sell in the labor market to producers and how to use the pro-
ceeds of this labor (their incomes) to consume, save, and provide for their
old age.

When people save, they postpone consumption today in return for
greater consumption tomorrow. Compensation for this postponement is
called interest (or investment) income. Of course, everyone must consume
some amount of goods and services from their incomes to survive. The
amount consumed today versus tomorrow is also determined by both
prices and individual preferences. These prices include both the dollar
amounts spent to consume goods and services today, and the return to sav-
ing, which is also a price. Economists call this price the interest rate. Pref-
erences relate to an individual’s desire to consume now or wait until later.
If the interest rate is high enough or if individuals believe they will need
more income later to support future consumption (e.g., in retirement),
they may postpone current consumption now to have more later, or they
may decide to keep working to supplement their retirement savings.

These private retirement plans must also take into account public
sector provision of the same needs for economic security in old age. So
while I ignore public policy initially, I return later to consider social ver-
sus own provision of incomes, consumption, and key goods like health in-
surance (for acute health care and for chronic or long-term care).
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Stocks and Flows: Income and Net Worth

Economic status is measured by both stocks and flows. Flows are
amounts received (amounts earned by or transferred to a household or
person) and amounts paid for expenditures or for services received over
a given period. The earnings of a household plus its return on invest-
ments, including pensions, are called its market income (MI). MI is used
to pay for consumed goods and services (C) and to either save (S) if con-
sumption is less than income, or to borrow (B), if we consume more than
we earn over a given period. Thus:

C + S = MI if C < MI
C – B = MI if C > MI

Market income is also used to pay taxes (T) to governments. These
taxes may be on income earnings (e.g., payroll taxes), property (e.g.,
homes), or expenditures (e.g., sales taxes). Some taxes paid by citizens are
returned to them in the form of government transfers (R), which I discuss
in a later section. Transfers are payments received as entitlements or in
discretionary benefits from other individuals or from governments. For
instance, social security benefits are transfers, as are some parts of
Medicare, as well as transfers targeted on those least able to care for
themselves: Medicaid, SSI, and food stamps. A household’s disposable, or
spendable, income (DI) is its market income, net of taxes, after adding
back transfers received. Thus:

DI = MI – T + R

Each of these items is a flow. Flows are always defined over a period such
as a year, month or week.

Stocks are defined as an amount available at a point in time. Persons
hold assets such as savings, investments, homes, other buildings, busi-
nesses, and vehicles. These assets are defined as a person’s (or house-
hold’s) wealth (W). At any point in time, persons may also have a set of
liabilities that are owed to other persons, such as home mortgages, car
loans, credit card debt, or school loans. These are called debts (D). A per-
son’s net worth (NW) is defined as wealth minus debts at any point in
time:

NW = W – D

Stocks change from one period to another. The change in a stock is
a flow. People who are net savers during a given period add to their net
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worth by either increasing wealth (W) or paying off debts (D); if they
draw down their assets, they reduce net worth by decreasing W or in-
creasing D. For instance, the idea of taking a second mortgage on an ex-
isting home and spending the money on a trip to Europe or to help
grandchildren pay for college will reduce W and increase D. A reverse an-
nuity mortgage will transfer the ownership of a stock (i.e., a house) to a
financial institution such as a bank, in return for a steady flow of income
over a given period. Thus, one can convert stocks to flows.

Those looking forward to enjoying retirement can add to their net
worth by saving some of their income. Over time, the process of reducing
consumption and adding to savings builds up a stock of wealth that can
be used to sustain consumption in retirement or when disabled or out of
work. Persons may add to retirement savings through savings plans, pen-
sion funds, or other financial vehicles. They may also build up equity in
their homes. Persons may also dissave (or reduce net worth) by cashing in
pension funds in emergencies or running down their wealth by consum-
ing more than they are earning.

Law of Compound Interest

Why is it that financial planners especially urge young people to save for
retirement? How much difference does it make if we start saving for re-
tirement when we are young instead of when we are older? A short foray
into financial home economics will underscore the power of compound
interest and the importance of starting early and then maintaining savings
for retirement.

Let us assume you are going to retire at age 65 and want to know the
value of saving $1,000 for retirement (until age 65) in any given year.
Next, assume there are two types of investments: one yielding a “safe”
5%, the other a “risky” 10%. Usually riskier investments have higher in-
terest rates as a reward for those who take these risks (noting that they
can lose as well as gain), but for now I will abstract from these risks. Sup-
pose you invested $1,000 at age 45 and left it for 20 years. During that
period, the initial value (IV) of the investment grows according to the law
of compound interest. The future value (FV) will equal (1 + i) where i is
the interest rate, compounded over the n years of the investment. Thus:

FV = IV (1 + i)n

At the end of one year with an initial investment (IV) of $1,000 and an in-
terest rate of 5% (i = .05), the (FV) of the asset rises to $1,050 since $50
in interest is added to the initial investment. If i = .1, the value rises to
$1,100, and $100 of it will be interest. The power of compound interest
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takes hold if the amount left at the end of the first period, the $1,050 (or
$1,100), stays invested at the same interest rate over a long number of
years. This process is called compounding because not only does the ini-
tial $1,000 grow, but also the interest each year is added to savings, and
eventually earns interest as well. If a person aged 45 puts aside $1,000 for
20 years at 5%, it will be worth $2,653 at age 65. If the interest rate were
10%, the amount would $6,727.

Age 45 is, unfortunately, when many people begin to save for retire-
ment. But instead of starting at age 45, what if one put away $1,000 for
retirement at age 25 and left it there for 40 years? Even at 5%, the $1,000
would be worth $7,040 at age 65. If the return were a riskier 10%, the
$1,000 would grow to $45,259. Thus, beginning to save for retirement at
age 25 yields a substantially larger amount than waiting until age 45 to
save. Table 13.1 presents a larger series of returns on an initial investment
with constant returns of 5% and 10% over a number of years. Consistent
annual investments, even if small, mount up substantially over time.

Risky Investments and Postponing Retirement

Of course, people would prefer a constant and safe 10% return instead of
a more modest 5% return. Unfortunately, this is not the way that invest-
ment works. Few investments can guarantee a constant 10% return, es-
pecially over a 40-year period. However, over a long period of time, a
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TABLE 13.1 Future Value and Compound Interest for $1000 Invested Once
and Left to Grow in an Interest-Bearing Account

Years Age FV at i = .05 FV at i = .10

1 65 $1,050 = 1,000 (1 + .05)1 $1,100 = 1,000 (1 + .10)1

10 55 $1,629 = 1,000 (1 + .05)10 $2,593 = 1,000 (1 + .10)10

20 45 $2,653 = 1,000 (1 + .05)20 $6,727 = 1,000 (1 + .10)20

30 35 $4,322 = 1,000 (1 + .05)30 $17,449 = 1,000 (1 + .10)30

40 25 $7,040 = 1,000 (1 + .05)40 $45,259 = 1,000 (1 + .10)40

Notes:
FV = IV (1 + i)n

where:
FV = future value of investment, assuming money is not withdrawn until age 65.
IV = initial value of investment made in a given year.
n = number of years for investment.
i = interest rate on investment.

Age = age at which you begin to invest for retirement, assuming money is not withdrawn
until age 65.



risky investment, even with ups and downs at any point over the period,
usually produces a higher return than a safe, fixed investment. For in-
stance, longer-term certificates of deposit or government bonds may yield
a safe 3 to 5% return. One can even buy inflation-protected bonds that
pay a small return of 1 to 2% but also are adjusted for inflation so the
value of the investment is protected against price changes. Corporate
stocks and bonds are much riskier because they vary with the profitabil-
ity of the company and the general health of the economy. They some-
times pay 10%, but other times more, and sometimes less. Over the past
50 years, however, stocks and bonds have averaged about a 7% return.
Assuming that the $1,000 is invested for 40 years at 7%, this investment
will yield $12,974, nearly twice the $7,040 return on the 5% investment
(and any change in prices experienced over the period may be subtracted
from both investments, thus making the 7 and 5% returns more like a 4
and a 2% real return with long-term inflation at 3%). While it may take
a strong stomach to withstand the ups and downs of the stock market
over a 40-year period, history has shown that those who do so are likely
to be rewarded for taking such risks—not at a peak return in all periods,
but at a higher return than the low-risk investments.

The final basic point to be made is that with investments like these,
there is a reward to delaying retirement (or withdrawal of funds). In the
example on the final line of Table 13.1, the hypothetical individual has
saved a single one-time investment of $1,000 for 40 years, depositing the
initial amount at age 25 and realizing his investment at age 65, and has
$7,040 for his efforts. Now suppose this person decided to work another
five years, until age 70, and to leave his retirement savings intact for the
five years at the assumed rate of interest. The reward for waiting is an
extra $1,945. At a 10% interest rate; the difference is $17,631. Thus,
postponing retirement by five years may pay handsome dividends to those
who hold their accumulated savings and instead choose to work to sup-
port their consumption over this period. Of course, compound interest
works the other way as well. Stopping work and retiring early at age 60
reduces the value of the $1,000 put away at age 25 to $28,102 at the
10% interest rate, $17,157 less than if it were left until age 65.

Finally, risky investments at older ages may not always be the best
choice. The 10% return over 45 years yields $45,259 at age 65, but if the
stock market loses 5% per year over the next five years, this $45,259 will
fall to only $35,021. Putting the $45,259 at age 65 into a safer 5% invest-
ment still yields $57,763 at age 70. This is a lesson that many investors
on the verge of retirement in 2001 and 2002 learned the hard way. As
most people grow older and retirement is drawing near, switching to a
safe asset reduces the risks inherent in the stock market and provides
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added financial security. Indeed, most savvy investors split their savings
by investing larger amounts in safer financial vehicles and putting smaller
amounts in riskier investments as they draw closer to retirement. This
process is called portfolio diversification. In all cases, economists recom-
mend that retirement investment portfolios include many types of as-
sets—foreign, domestic, financial assets (e.g., stocks, bonds, and mutual
funds—which are just specific combinations of stocks and bonds), and
nonfinancial assets (e.g., owner-occupied housing). Most readers will also
note that work-related old age benefits, like employment pensions and re-
tiree health insurance, and public sector assets, like social security and
Medicare, should also be figured into a retirement portfolio. The issue
will then be how secure and safe these nontraditional assets are compared
to others that one might control more directly. Indeed the issue of saving
to pay long-term care costs or out-of-pocket medical costs is directly af-
fected by changes in both employer and public sector benefits.

Opportunity Costs: Other Behaviors

Most of economics is really not about risk and reward in financial mar-
kets. Rather, it is about behavior—how people make decisions or
“choices” about work, schooling, consumption, and in other areas. While
financial behavior is important, there are many other types of behavior
that are also of economic importance. One of the most important princi-
ples that economists use to describe basic choices is called opportunity
cost. All actions have consequences. We must choose between doing one
socioeconomic activity (e.g., eating, sleeping, working, consuming, sav-
ing) versus another (e.g., spending, borrowing, lending). The decision to
consume more today means having less saved for tomorrow’s consump-
tion, given a fixed level of income. But income, the return for providing
labor to employers or from investing in stocks or bonds, can also vary, as
we have seen above. This is because we can decide, within limits, how
much to invest in various types of accounts and because, within limits, we
can postpone or speed up retirement from work.

Indeed, the decision of how much to work (versus enjoy leisure) is
made every day by all working-age persons. Both the number of hours
worked within any one year and the number of total years worked over
a lifetime are subject to our discretion. As illustrated above, choosing to
stop work (retire) at age 60 versus age 70 may produce more leisure and
less work, but it may also have high opportunity costs for investment in-
come, just as choosing risky versus safe investments may have opportu-
nity costs as well. Retirement also means lower—or even zero—income
from wages and the often daunting prospect of stopping what we have
done for a long time: work for pay. Indeed as people continue to add to
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their education and find more satisfaction in their work lives, there will
be continued interest in combining work with retirement during the tran-
sition into old age.

LIFE CYCLE MODEL

The economic choices people make are governed by prices, preferences,
and constraints. Economists describe the process of making these choices
models. Models are simplifications of reality. They are judged by their
ability to predict or explain reality. Most economic models rely on the
role of prices to influence behavior and help explain the choices that peo-
ple make as individuals and as societies.

Choices are affected by tastes and preferences, and by constraints.
Tastes and preferences are what you would like to do; constraints are lim-
its on these choices. For example, we might prefer to never work, or only
to work at a very interesting job that paid a high salary in return for lit-
tle effort. But ultimately, the best-paying jobs require lots of skill, train-
ing, and experience, and a great deal of effort as well. Ultimately, the
choices we make early in life or even in middle age will determine what
opportunities and choices we have later in life. Constraints may also arise
because of factors beyond our control, such as discrimination by race or
gender or even age. Here we formalize these choices in a simple economic
model of the life span.

The process of aging, from birth until death, can be presented as a
model of the economic life cycle. At each stage of the life cycle, an indi-
vidual makes many important choices: schooling, taking a job, marriage,
parenthood, location of residence, job tenure with a given employer, sav-
ing and investing (or borrowing and repaying). While most of these
choices are made before old age, they nonetheless have a large and cu-
mulative effect on economic decisions such as retirement, living arrange-
ments at older ages, and provisions for long-term care as health status
declines. Each person will make these choices, either implicitly or explic-
itly, while moving through his or her own life cycle.

Of course, not all of these choices will be unconstrained. Most
choices made at earlier ages pose both opportunities and constraints for
later choices. And unforeseen events of good luck (e.g., good employ-
ment, health, and steady high incomes) or bad luck (e.g., unemployment,
disability, and low or erratic incomes) can greatly affect the choices an in-
dividual can make.

The simplest model of the life cycle is usually attributed to Albert Ando
and Franco Modigliani (1963). In the model, an individual is assumed to
begin economic life with no inheritances (money given to them from another
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generation—e.g., from parents, grandparents) and to end it leaving behind
no bequests (e.g., money left to another generation). These features of the
model can be added onto the basic structure, but only complicate the simple
points I want to make here. The individual in this model lives in a world of
perfect foresight, borrows when young, earns enough during the working
years to both repay these loans and save for retirement, and saves exactly
enough so that when work is terminated, he or she can spend a certain
known period of retirement, living off savings until he or she conveniently
dies exactly at the same time that the saved money runs out.

This model is depicted in Figure 13.1, where income rises and then
falls and where one finds a flatter line of total lifetime consumption. Dur-
ing younger ages and at older ages, consumption (measured in dollars per
year) exceeds income (areas I and III). In the middle period, income ex-
ceeds consumption (area II). In the simple model, lifetime consumption
equals lifetime income, and so areas I + III = II.

Even when complications are added, this model can still be very
powerful. And to be more realistic, a number of other factors need to be
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FIGURE 13.1 Stages of the simple economic life cycle.
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added to the model. For example, most of us are cared for by our parents
when we are young. Thus, much of the consumption in period A is fi-
nanced by parents. Then we may borrow to pay for additional years of
schooling (or that education may also be financed by parents). Most peo-
ple choose to marry (for at least some period) and have children. Com-
plicated decisions arise about work and family life since both partners
must choose whether to work in the labor market and how to balance the
benefits of marriage and parenthood against such possibilities as divorce
or chronic illness of self, child, or spouse. As we grow older and contem-
plate retiring from the labor force, we are constrained by imperfect in-
formation about how long we will live and how our health will change at
older ages. We may well have motives to leave some of our accumulated
wealth to our children, either at death through bequests or during our
lifetime. But even with these complications, the basic life cycle choices
and predictions remain the same: consume from the income of others
when young (e.g., parents or borrowing); attend school (and therefore,
beyond age 14 or so, give up some market earnings until say age 25)
(Area I); work for an extended period after school and accumulate assets
(e.g., house, car, savings for retirement) while also paying off debts (Area
II); at some point (say age 60–65) retire from the labor force (often grad-
ually), live in retirement off savings (Area III); and then die. Thus, the life
cycle model, however it may be complicated, still typifies the economic
lives and the stages of economic life that almost everyone will experience.

Choices Made in a Life Cycle Context

Now let us return to the basic choices made in the original one-period
model and extend the model to many periods. In so doing, the following
individual key choices are made, abstracting, for now, from societal
trends and from government actions.

Schooling Choice

A key choice is to decide how much human capital to accumulate when
young and then through the rest of the life course. Human capital reflects
the skills and knowledge of an individual. The notion of treating a human
body and mind as a piece of capital—a stock that produces a flow of
value—is attributed to Gary Becker (1964, 1993) and Jacob Mincer
(1958). The model has also been applied to health status as well as pro-
ductive skills (e.g., Grossman, 1972). One can add to human capital by
formal education, by job training, and through experience. Most people
add to human capital by staying in school beyond the compulsory age
and sometimes earning a college or university degree. Some go on further
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to professional school for law, medicine, or business, for example. Of
course, the added years of schooling have both a money cost (e.g., tuition)
and an opportunity cost (e.g., loss of wages while in school). However,
for most persons, the investment in more education produces higher lev-
els of skill and abilities (i.e., human capital). As these skills are added, the
worker becomes more productive and therefore earns more. The higher
earnings for college and professional degrees more than compensate for
the initial tuition and opportunity cost of schooling, even if the individ-
ual has to obtain school loans to make this investment. Several authors
have pointed to the fact that the better educated not only earn more, but
make better decisions as consumers, parents, and in terms of their own
health (e.g., Haveman & Wolfe, 1984; Wolfe & Haveman, 2001; Wolfe
& Zuvekas, 1997). And finally the better-educated elderly are more likely
to be able to find work in retirement on their own terms compared to
lesser educated retirees.

Saving Choices: General

All individuals can decide to save or consume their market incomes. Bor-
rowing early in life (section A of Figure 13.1) means repaying those loans
later in life (section B). But then once school loans are paid off, the indi-
vidual makes additional savings or consumption choices. Most persons
have some amount of savings that they have made in case of emergency
or unexpected losses. This so-called precautionary savings takes place all
the time. Indeed President Bush has proposed a whole new set of tax-
favored health savings accounts that can be used to finance out-of-pocket
health care outlays should the participant be willing to accept an insur-
ance policy with a high-deductible feature.

Once precaution is accounted for, a whole set of new savings choices
can be made. Most people save for a down payment on the purchase of a
home, and then take out a mortgage to finance the rest of the purchase.
Indeed once the home is paid off, it becomes the most important asset
that older adults enjoy (Fisher, Johnson, Marchand, Smeeding, & Boyle,
2006). Many people who have children save for their education so the
children do not have to be indebted early in their work lives (thereby min-
imizing the area I for their children, in Figure 13.1). And these too are of-
fered favorable income tax status in certain cases.

Saving for Retirement

The decision to save for retirement competes with other reasons for sav-
ing—for example: education, new cars, better homes, and expensive va-
cations. And all of these reasons for saving compete with the needs for
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current consumption and instant gratification: meals, wines, expensive
suits, swimming pools, and more. One of the major problems with re-
tirement saving is that its benefits are so far away and the return is unsure
due, in part, to mortality. As we have seen in our exploration of financial
economics, compound interest is a mighty tool for accumulated savings.
Yet to a 25-year-old, a new iPod or computer system, a week in the Ba-
hamas, or a fancier car offer a much more tangible and satisfying return
than does the $1,000 of retirement savings.

Most people in fact do not voluntarily choose to begin to make long-
term retirement savings decisions at early ages. But many people who
would not choose to increase savings by themselves will subject themselves
to savings through regular deductions from their current salaries. Both em-
ployers and government may further help employees to make retirement
savings decisions by matching these retirement savings (employers) or by
granting tax-favored status to retirement asset buildup (governments).

Changes in employer and government polices will also affect private
retirement savings. For instance, addressing the current budgetary short-
falls in social security and Medicare will entail either lower benefits or
higher taxes to maintain current benefits. And employers are fast changing
their commitments to guaranteed pensions and retiree health insurance
that supplements Medicare. Changes in these components of retirement in-
come security will necessitate changes in one’s own savings to compensate.

Retirement Choice

When people approach older age and begin to consider retirement, the
fortunate ones will have saved some amount to add to their retirement in-
comes. These dollars will at least partially offset lost wage income from
retirement. In terms of Figure 13.1, people presumably look at the
amount accumulated in area II (net of borrowing in I that they have re-
paid) and estimate the amount they will need in period C to maintain con-
sumption at close to their preretirement level. The retirement decision is
a complex one. Each year of postponed retirement in the simple model
yields one more year of earned income and one more year of compound
interest (as we have seen above). But each additional year of work means
one less year of being able to visit grandchildren, travel, or enjoy the
pleasure of longer life while still in relatively good health.

Long-Term Care Insurance

There is an additional risk that as we age, our health will decline and we
will no longer be able to care for ourselves. In retirement, as in all of life,
one needs a place to live; one will also experience the need for acute
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medical care (doctor and hospital visits) with increasing frequency for
most of us as we age. On top of this, we may need a different type of care:
assistance with carrying out daily tasks of living.

Being old, frail, and dependent on others for basic care and daily
needs is worrisome for most of us. It is possible that we may suddenly die
from a heart attack or other quick action and not need such care. But at
age 65, there is a 20% chance that a woman will need 2 years (or more)
of nursing home care, while a man has a 7% chance of such needs (Mur-
taugh, Kemper, & Spillman, 1995). Later periods, changing health cir-
cumstances, and other factors might influence these results. The fraction
of women using long-term care in nursing homes is higher than men be-
cause most men receive long-term care in old age from their wives. Since
most women live longer than men in old age, and younger women often
marry older men, older women in poor health are more likely than men
to need formal long-term care services.

If we receive the assistance we need in our own homes, then home
care may be less expensive and less savings are needed. But we may also
have to use another facility—a nursing home, intermediate-care facility, or
similar long-term care setting—should our needs become too great to be
dealt with safely and continuously at home. Since good nursing home care
can cost $70,000 or more per year, the need for nursing home care in old
age poses a significant financial risk for most people. The private market
offers a few alternative ways to account for this risk. Some individuals
might be able to self-insure, for example, by saving an extra $120,000 or
more for such an event. Some might use their home equity to finance such
a need. Others might find it useful to buy private insurance against such
risk. Again price matters, but so does age. As people become older, the
chances of needing long-term care increase, as do the premiums for long-
term care insurance policies. Most people are reluctant to purchase long-
term care insurance at younger ages, when there is some chance they will
not use it and when it is relatively cheap. However, as they become older
and recognize that they might well need such coverage, it becomes very ex-
pensive. Again, individuals face a number of trade-offs that affect both
their current and future economic well-being.

Summary

In each of the examples given here, private market decisions about human
capital, saving for retirement, retirement security, and long-term care in-
surance are being made by individuals in a dynamic context. Government
also plays an active and vital role in most areas in the economics of aging.
I now turn to this role, beginning with the economic rationale for gov-
ernment action in aging policy.
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ROLE OF THE PUBLIC SECTOR

All modern economies rely to some extent on the public sector to influ-
ence economic choice. At the very least, the government plays a role in
making private markets work better by guaranteeing people’s property
rights and facilitating the exchange of market information. But govern-
ments in every modern economy do much more than that.

The traditional reason for public sector involvement in a market
economy is market failure. When markets do not work at all, the gov-
ernment substitutes for the market by collecting taxes and providing pub-
lic goods, which are available to all without exclusion. National defense
is one example of a good that is provided by the public sector because it is
impossible or inefficient for the private sector to do so. But how and why
does government become involved in the economics of aging? Govern-
ment intervention is needed to establish property rights guarantees, sub-
sidize savings, and provide both social insurance and minimum income
protection. Rather than present a complex model of the government’s
multiple economic roles in the economy, I illustrate their current and po-
tential roles through a number of examples germane to the economics of
aging.

Government as Insurer of Property Rights

Self-provision of retirement income is an important goal for individuals.
Employers also effectively act as intermediaries for workers in arranging
retirement savings in employer-sponsored pensions. In this area, govern-
ment’s role has been to protect workers’ rights to pension promises made
by employers. The Employee Retirement Income Security Act (ERISA) of
1974 assures workers that promised employer-based occupational pen-
sions will be provided. These are called occupational pensions since they
are established by both companies and unions for both public and private
sector workers. Government requires private institutions to meet certain
standards if they offer a pension. For example, ERISA guards against
pension funds’ running too low to meet obligations and forbids discrim-
ination across various types of workers who are eligible for company
pensions. Government also makes separate provision for self-employed
workers to set up their own pension funds. Of course, if a company goes
bankrupt without having paid off its pension promises, the liability for
pension costs is transferred to the Pension Benefit Guaranty Corporation
(PBGC), forcing pension insurance premiums to rise. In recent years,
major airlines have joined steel companies in transferring liabilities to the
government insurer and increasing its liabilities (Congressional Budget
Office, 2005).
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Subsidies to Increase Savings by Individuals

Because greater provision of occupational pensions offers the general pub-
lic some assurance that they will not have to directly support older adults
as taxpayers, the U.S. government encourages pension plan contributions
by granting tax exclusions for qualified contributions and allowing accu-
mulated pension earnings to grow tax free until they are used as retirement
income. Both convey large advantages to employees who invest in pension
plans. Without these subsidies, savings would likely be lower.

For instance, as shown in Table 13.1, a pension plan that pays a
compound interest rate of 10% turns an initial $1,000 into $45,259 over
a 40-year period. Suppose, however, that all contributions to the pension
plan were taxed at 30% and, further, that all earnings from this plan were
also taxed at 30%. In effect, this would reduce the compound interest
rate on that $1,000 from 10% to 7% and the 40-year accumulation
would fall from $45,259 to $14,974. These tax provisions (income tax
deductibility and postponement of income tax on pension earnings until
plan realization) make a huge difference for pension accumulation. In
1998 alone, pension plan contributions in the United States allowed citi-
zens to avoid over $53 billion in taxes that would otherwise be collected
(U.S. Congress, 2000). This is but one way that governments encourage
particular forms of behavior through the tax system. Tax breaks for
home mortgages and employer-sponsored health insurance are two addi-
tional ways that tax deductibility encourages particular forms of behav-
ior by changing effective prices through tax subsidies. Of course, recent
changes in the income tax law have affected the citizens who benefit from
these deductions. In 2003, 85% of all federal income tax liabilities were
paid by the top 40% of tax filers by income category, 50% to the top
10%. The bottom half of the tax-paying population does not benefit at all
from these provisions, as they pay low or zero taxes (Congressional Bud-
get Office, 2005b).

In a similar vein, governments encourage human capital accumula-
tion by offering tuition-free, tax-financed elementary and secondary school
education to young children and their families. Moreover, governments
reduce the borrowing costs for attending college by subsidizing college
loans, offering partial tuition grants, and charging heavily discounted tu-
ition at public universities and colleges. Thus, governments also heavily
subsidize schooling decisions as well as pension accumulations; they just
do it in a different way.

Social Insurance and Welfare

The costs of insurance in old age can be very high, not only for long-term
care insurance but also for health insurance. A market economy in gen-
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eral may treat harshly those who cannot compete because of disability,
sickness, or unemployment in old age. While private insurance may fill
some of these gaps, it does not cover them all. Even given strong tax in-
centives, many people do not save adequately for retirement.

One way to overcome inadequate private insurance is to provide
public insurance against both seen and unforeseen events. Social insur-
ance is a compulsory risk-sharing scheme whereby workers are forced to
contribute tax dollars to a public trust fund and become entitled to cer-
tain benefits from that fund after having met qualifying requirements.
Such programs are called entitlements. Social insurance also provides
protection against risks that the private sector cannot do, bolstering
retirement incomes for those with low earnings or gaps in earnings, for
example.

Our social security system, formally known as the Old Age, Sur-
vivors Disability and Health Insurance (OASDHI) system, is one such so-
cial insurance program. Both employers and employees contribute to the
fund (through Federal Insurance Contributions Act—FICA taxes), and
after contributing a minimal amount for a certain period (e.g., 40 quar-
ters or 10 years of employment before retirement), a worker is eligible for
various benefits. The largest of these is Old Age Insurance, which offers
a level of benefits determined by a formula based on contributions and
age at retirement. This system also qualifies workers for Disability Insur-
ance benefits should they become permanently unable to work before
age 62. Further, if the insured worker dies, the spouse and younger chil-
dren are guaranteed some level of income through the Survivors Insurance
benefit. Finally, on reaching age 65 (or having been on social security dis-
ability for 2 years), qualified individuals are entitled to Medicare health
insurance benefits. While this chapter does not go into the details of so-
cial security and Medicare, it is important to know that almost every
modern nation has some form of OASDHI system. Further, most have a
completely nationalized (government-run) health care system for all per-
sons, regardless of age.

In the United States, Old Age benefits are related to previous contri-
butions, but also reflect other adjustments. The United States provides
higher benefits to low-wage contributors than they would have received
had benefits been strictly tied to contributions. We accomplish this end by
giving a higher replacement rate to low-income contributors. Many West-
ern European nations have a much higher “first-tier” social retirement
benefit that guarantees a nonpoor income level to all who are entitled to
benefits, and then a “second-tier” benefit that is more closely related to
the worker’s lifetime contributions to the trust fund. In the United States
there is not such a distinction within the social security program. Instead,
the U.S. system relies on a separate means-tested program known as Sup-
plemental Security Income (SSI). The SSI system guarantees a certain level
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of benefits to those over age 65 whose earnings, savings, and other bene-
fits are less than about $600 per month. In order to qualify for SSI, a per-
son must submit to a thorough income and assets test (financial assets less
than $2,000 for a single person) that proves that they cannot support
themselves. Once a person qualifies for SSI, they must repeatedly reapply
to show they are still needy. SSI also covers the permanently disabled,
often limited to those who do not qualify for the Social Security Disabil-
ity Insurance program. Federal benefit levels in the means-tested SSI pro-
gram are below the poverty line in the United States and do not provide
enough by themselves to bring the recipient out of poverty (although
some states modestly supplement the basic SSI levels).

In contrast to health insurance and old age insurance, the OASDHI
program meets the needs of most retirees, the United States does not have
a contributory social insurance program for long-term care. While work-
ers contributing to private long-term care insurance are provided a tax
subsidy, the only other direct government support for long-term care
needs comes from the income- and means-tested Medicaid program. In ef-
fect, those without adequate private long-term care insurance and those
without adequate savings for long-term care and nursing home expenses
can qualify for Medicaid benefits once they have depleted their assets.
And after that, they still must devote most of their incomes to pay for
long-term care each year before Medicaid steps in. Many Western nations,
notably Canada, Germany, and Austria, plus Japan, have a contributory
social insurance scheme for long-term care. The United States has not de-
veloped such a system.

Currently the most contentious element of the retirement security
system is Medicare, the health insurance program for the elderly. Due
mainly to a proliferation of new treatments and new drugs that help older
people cope with declining health, Medicare program outlays are grow-
ing much faster than its revenues. Part D was added to Medicare to pro-
vide some coverage for prescription drugs beginning in January 2006.
While initially the program was designed to mostly pay for itself, it is now
clear that the Medicare prescription drug benefit will add significantly to
the costs of Medicare in coming years (Social Security and Medicare
Board of Trustees, 2005).

Pay-As-You-Go Versus Self-Funded Social Retirement
Schemes: The Role of Population Aging

The U.S. OASDI system and most European social retirement systems are
run on what is called a pay-as-you-go basis. This means that younger gen-
erations of workers pay taxes into trust funds, but those funds are used
to support older generations of workers in the same period. In terms of
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Figure 13.1, taxes are paid by workers in life cycle periods A and espe-
cially in B, and older adults in life cycle period C collect these taxes as
benefits in the same period. Funds contributed by workers are paid di-
rectly to the next generation, with any excess going into a trust fund. Such
systems are fundamentally stable and can pay high benefits to older gen-
erations as long as populations grow smoothly and other programmatic
and demographic features (such as age of receipt of initial benefit and life
expectancy in old age) do not dramatically change. However, most rich
nations’ social retirement schemes are already coming under pressure as the
baby boom population ages. The large cohort of persons born between
1946 and 1964, dubbed the baby boom generation, will reach retirement
ages between 2011 and 2029. But even after then, the numbers of people
over age 65 will remain high because of longer life expectancies. More-
over, in recent years, people have tended to retire before age 65 in many
nations. Together these influences put pressure on entitlement schemes
funded on a pay-as-you-go basis. To meet the promises of these social re-
tirement systems, either taxes must rise or benefits must be trimmed, or,
more likely, both actions will be needed in a large number of Western na-
tions, including the United States.

In contrast, many developing nations, notably Australia, Chile, and
other emerging Asian nations, have begun self-funded social retirement
systems. Here intergenerational transfers from younger taxpayers to older
beneficiaries are far fewer. Instead, when younger workers contribute to
their retirement systems, these contributions are invested in public or pri-
vate enterprises and held there until retirement. Benefits are much more
directly tied to contributions, and younger workers’ contributions do not
directly support other retirees. For developing nations just starting social
retirement schemes, these self-funded systems provide vehicles for forced
savings, and a source of domestic private investment in each nation, as
workers’ funds grow. Once workers retire, governments must make sure
that the returns on these investments accrue to the contributors according
to plan rules. But since each generation funds only its own retirement,
population aging has no direct effect on taxes or benefits as with pay-as-
you-go systems.

The dilemma faced by richer Western nations such as the United
States, but to a much greater degree by Italy, France, and Germany, is
that converting from a pay-as-you-go to a self-funded system generates a
number of problems. One generation is caught in the transition because
taxes to support the older generation must still be paid while at the same
time a self-funded system is begun. It is particularly awkward to do this
at a time when the size of the retiring generation is very large. Countries
like Chile, where retirement systems were largely nonexistent, have an eas-
ier time establishing a funded program because they do not have obligations
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to those currently in retirement. The United Kingdom is the only modern
nation to have at least partially made such a transition, and it has faced
a number of problems. It may be much easier for governments to limit the
growth of pay-as-you-go systems and to add a second or third tier of self-
funded contributory pensions on top of existing pay-as-you-go systems,
than to make a wholesale change over from one system to another (for
more on this issue, see Schieber & Shoven, 1999; Aaron & Reischauer,
1998). Indeed President Bush’s attempt to privatize OASI (social security)
in 2005 failed miserably for these and other reasons.

PROGRAM INTERACTIONS, SOCIETAL AGING, 
AND THE LIMITS OF PUBLIC VERSUS 

PRIVATE RESPONSIBILITY

Both private pensions and social insurance help support older people when
they reach retirement age. Part-time work beyond retirement, later retire-
ment more generally, and other nonpension savings also provide income
support in old age. Ideally older workers will have many sources of sup-
port in old age, including some earnings, OASI, private pensions, and
other savings. However, the mix of support varies by both income level
and by age. Younger and better-off retirees are likely to have all these types
of support. Older women living alone (e.g., those 80 and over) are much
more likely to rely on OASI alone (Smeeding, 1999). Moreover, some an-
alysts worry that generous provision of public sector support may dis-
courage efforts by individuals to make provisions for their own support.

Another important issue arises from the fact that as the U.S. popula-
tion ages, it puts enormous pressure on younger taxpayers to support re-
tirees. Some policy changes will be necessary. For example, OASDI taxes
will have to rise by about 26 percent to ensure full OASDI benefits under
current rules for the next 75 years (Social Security and Medicare Board of
Trustees, 2005). And this ignores the even larger future gap between rev-
enues and outlays for elder health benefits under Medicare, now includ-
ing prescription drugs as well as hospital and physician benefits.

Benefit reductions or greater self-finance of retirement income, health
insurance, and long-term care would reduce the amount of taxes that
need to be paid to support future generations of older adults. While eco-
nomic growth can soften the impacts of either lower benefits or higher
taxes, they cannot forestall the need to significantly raise taxes or cut
benefits in order to restore solvency to the system (Social Security and
Medicare Board of Trustees, 2005). If workers’ productivity rises even
modestly, the share of their incomes devoted to FICA taxes might need to
go up only modestly, leaving them with substantially higher incomes than
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today’s workers. Alternatively, if retirees’ incomes also rise from private
sources, they will be better able to absorb cuts in guaranteed benefits.
Thus, much of the debate about social security reform in America re-
volves around two questions: Who will pay for an increasingly older so-
ciety, and what is the proper level of collective (government, social
insurance, and safety net) retirement income support versus individual
and private sector support for income and insurance in old age?

Economists alone cannot answer these final questions. Indeed, while
we can provide perspective and insight, economists alone should not de-
cide questions like these. It takes all of society to reach consensus on how
to proceed.

SUMMARY

There is ever more interest in retirement and financial security in our
aging nation. Economists can use their tools to show how we arrived at
our current situation and the sometimes difficult choices that we must
make to lessen the social burden of our aging society. The commonsense
economics of retirement and the life cycle economic model briefly laid out
in this chapter provide a framework in which we can consider changes in
retirement income policy and retiree health care policy. They allow us to
bring consideration of both economic efficiency and equity to retirement
income and health care policy choices. But they do not help us to make
difficult tax and benefit choices, only to weigh the costs and benefits of
such actions once taken.

Future research on the economics of aging will focus on several im-
portant areas: the need to promote longer work lives in aging societies in
which some workers are more able to work into old age than others; the
need to be more cost-efficient in delivering health care and drug benefits
in aging societies; and coping with how to provide for long-term care
needs in a more judicious fashion. Virtually all economists agree that we
need to deal with the issue facing us now—the OASDI deficit—so that we
can then tackle the more difficult issues related to health care in old age.
Everyone will have an opinion, but the more we understand the econom-
ics of an aging society, the easier it will be to find good solutions to the
blessings of longer healthier lives.
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C H A P T E R  1 4

Social Lives in Later Life

Christine L. Himes
Ying Fang

Where we live and with whom we share our time form integral parts of
our social life. Sociologists studying the lives of older adults are interested
in both the macro-level structures that shape experiences and the micro-
level interactions of day-to-day life. Structures of political units, neigh-
borhoods, and social and political institutions shape the social world in
which individuals operate, but the intimate and interpersonal relation-
ships of everyday life color our experiences. In later life, both macro- and
micro-level processes influence our social roles and needs. The choices we
have for social interaction, meeting care needs, and living arrangements
vary based on the social welfare policies of the nation and state, resources
available in neighborhoods, and cultural norms influencing the social
roles of all ages. Our decisions, however, also depend on our relationships
with spouses, partners, children and friends, individual preferences, and
economic resources.

Sociologists interested in aging are increasingly focused on studying
the roles that older adults play in society. Rather than viewing aging as
primarily a time of decline and detachment from society, researchers are
interested in the ways in which older adults contribute to families, the
workplace, and society. This focus has led, for instance, to recognition of
the role of grandparents in raising grandchildren, the increase in postre-
tirement employment, and the levels of volunteering by older adults. In-
cluding these experiences extends the picture of aging from one based on
decline to a richer portrayal of the diversity in the aging experience.



The increasing interest of sociologists in life course perspectives has
guided much of the recent research on the social lives of older adults.
Rather than viewing later life in isolation, lives in old age are seen as ex-
tensions and consequences of earlier life conditions and decisions. Eco-
nomic security, health, and family relationships are all viewed as part of a
life-long process. The connection between social structures and individual
lives is an important concept in the life course perspective. Viewing the
movement of individuals through age strata, with unique roles and sta-
tuses, is a central part of the age stratification framework developed by
Riley, Foner, and Waring (1988), which has guided many sociologists.

However, despite improvements in health and economic status, later
life can still be a time when individuals need care and assistance. Unlike the
more general interest in the social roles of later life, the emphasis of research
on living arrangements is a reflection of our interests in the care needs of
older adults and how those needs are met, bringing us back to a view of
aging as a time of decline and deficit. Across the life course, sociological in-
terest in care is motivated by similar concerns, forming what Cherlin (2004)
has called the public family, that is, the extent to which the family is func-
tioning as a provider of a “public good” by raising children and caring for
the frail, sick, or disabled. When sociologists examine whether children
live with one or two parents, with grandparents, or in some other family
household, their interest is in how well that group is meeting the needs of
the children. In our examination of the living arrangements of older adults,
we are similarly interested in how the family is meeting the needs of the vul-
nerable members of the older adult population.

Implicit, if not always explicit, in these examinations is a comparison
of what would happen to children, the frail, or sick if families were not
available. We have an underlying assumption that those who are living
with others can have their needs cared for by those with whom they are
coresiding. Of course, this is not the only paradigm for an interest in liv-
ing arrangements that we could choose. For instance, some might be
more interested in the quality of the housing stock or the implications of
aging for home construction. Although some researchers have examined
the housing stock and housing options available to older adults (Clark &
Dieleman, 1996; Golant, 1992; Mutchler & Burr, 2003), it has not been
the focus of the majority of aging research by sociologists. Other social
scientists have interests in the living and care arrangements of older
adults. Psychologists might focus on the emotional aspects of sharing
housing, the personal relationships that form and change with age, or the
role of cognitive functioning on independent living. Health care re-
searchers are more interested in the types of services needed by the frail
older adult population, their access to and use of health care services, and
the financing of health care costs. Similarly, economists often address the
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availability and use of public and private health insurance, intergenera-
tional transfers of resources, or changes in wealth and net worth with age.

Since families are such an important factor in studying the lives of
older individuals, we will first describe the important demographic changes
affecting families. Then we will focus on three particular social roles that
older individuals occupy—grandparent, worker, and volunteer—and how
these roles affect later life. A discussion of the care needs of older adults,
and especially the role that families play in meeting those needs, is fol-
lowed by the related discussion of where and with whom older adults
live. Finally, we discuss some of the broad macro-level influences on these
areas and where future research may be needed.

FAMILIES

Families are at the center of most social life. Families are created by sim-
ple demographic processes—the union formation (and union dissolution),
fertility, and mortality of individuals. These demographic processes play
out on both the macro- and micro-levels, and these simple processes in-
teract in complex ways to create a variety of family forms. Changes in the
age structure of a country resulting from changes in mortality and fertil-
ity affect the ability of the public sphere to finance the care of frail older
adults. In the United States, concerns about the rising costs of Medicare
and Medicaid are based on a combination of increases in health care costs,
increases in the size of the eligible population, and decreases in the size of
the working-age population who finance these public programs. In addi-
tion, the availability of family members to provide care influences the pol-
icy discussions of how, where, and by whom care is provided.

At the individual level, however, changes in fertility, mortality, and
union formation influence the personal resources available in terms of the
number of family members, their health, and their willingness to provide
care. American families consist of single mothers or fathers raising chil-
dren, married couples and cohabitors with or without children, grand-
parents raising grandchildren, siblings living together, and partners of
the same sex who may or may not have children. This variety in family
forms means that the resources available to an individual in terms of eco-
nomic, physical, and emotional support will vary considerably.

Mortality patterns affect the length of life, the survival of children,
and the stability of marriages. As adult life expectancy increases, the odds
of becoming a grandparent increase, and the odds of children having liv-
ing grandparents increase. This demographic change leads to a necessary
redefinition of the role of a grandparent in a family and in the kin available
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to help older grandparents. Improved infant survival means that fewer
families experience the death of a child and most parents have at least one
child surviving into adulthood. The presence of living adult children is
one of the most important indicators of the provision of informal support
to the older individuals. Mortality rates are higher for men than women,
meaning that women are much more likely to outlive their husbands and
to be caring for their spouse before his death.

While mortality rates have steadily declined, fertility patterns over
the past 75 years have fluctuated dramatically. During the Great Depres-
sion, many women remained childless or had few children. Many of these
mothers, born at the beginning of the 20th century, reached the end of
their lives over the past decade, and their needs for care fell on a few adult
children. The issues faced by these children raised concerns about fami-
lies’ ability to be the primary source of care and put increasing burdens on
older caregivers. In contrast, the children of the depression era were the
parents of the baby boom generation. These women had relatively larger
families and were less likely to remain childless. This cohort of men and
women is more likely than those before or after them to have adult chil-
dren available to provide care (Himes, 1992). As this group reaches their
later years, the number of children available to provide care is greater, but
new concerns arise about the ability and willingness of those children to
provide the support needed.

Union (and its dissolution) is the third process involved in the cre-
ation and structure of families. Among Whites, marriage continues to be
a normative experience. About 80% of teenagers expect to marry (Thorn-
ton & Young-DeMarco, 2001), and it is expected that nearly 90% will
(Goldstein & Kenney, 2001). The rates of marriage are much lower for
other racial and ethnic groups. Recent estimates show that nearly half of
African American women will not marry (Harrington Meyer, Wolf, &
Himes, 2006). For all groups, marriage is occurring later in life and often
includes children already present in the relationship from one or the other
partner. In addition, nonmarital cohabitation is becoming increasingly
common (U.S. Census Bureau, 2001), although there are few studies that
explicitly examine older cohabitors (Brown, Bulanda, & Lee, 2005).

Not all unions endure into later life. Some end due to the death of a
spouse or partner, and some dissolve due to divorce. Although divorce
among older adults is relatively rare, many older persons, particularly
women, will reach age 65 unmarried due to an earlier divorce (Harring-
ton Meyer, Wolf, & Himes, 2005). Remarriage of older adults, and the
divorce and remarriage of their adult children, has implications for later-
life care. Older adults living alone have less support in times of illness,
and parents of children who have divorced may lose contact or access to
their assistance.
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The combination of mortality, fertility, union formation, and disso-
lution creates families of a variety of shapes and sizes, and broad differ-
ences exist between older and younger generations and race and ethnic
subgroups. These demographic changes and differences underlie many of
the others factors affecting social roles, as well as living and care arrange-
ments, in later life.

SOCIAL ROLES

The social roles of later life differ little in name from those of early adult-
hood. Individuals are parents, spouses, partners, employees, volunteers,
and students. The nature of these roles, however, and their meaning in so-
ciety, may change significantly over the life course. The range and variety
of the roles that older adults play in society form the foundation for Riley
and Riley’s (1994a) concept of age integration. They argue that we in-
creasingly need to think of the life course not as one divided by age norms
into distinct categories (e.g., education, employment, and leisure) but as
one in which individuals may follow a variety of paths based on their
needs and interests rather than age. Increasingly, older adults are work-
ing part time after retiring from career employment, sometimes in the
same career or occupation but often in an unrelated field. The age norms
for educational attainment are weakening with increasing numbers of
middle-age adults returning to school, to gain or update market skills,
complete education interrupted earlier in life, or pursue personal interests.
These changes make old ideas of a linear progression through life obsolete.
However, our societal structures can be slow to adapt to such individual-
level changes, a phenomenon Riley and Riley (1994b) refer to as structural
lag. Colleges are still primarily geared to people in their early 20s, the age
for receiving full social security retirement benefits is increasing, despite
a trend toward earlier retirement, and some employers are reluctant to
hire older workers.

One of the most common roles associated with later life is becoming
a grandparent. National survey data show that among adults with children
aged 40 or older, nearly 95% are grandparents (Szinovacz, 1998). In ad-
dition, the longer life expectancy of older generations means that most
children will have at least one, and more commonly several, living grand-
parents (Silverstein & Marenco, 2001). Grandparenthood occurs rela-
tively early in the life course for most adults, on average before age 50, and
grandparents are more likely than not to have a child still at home when
their first grandchild is born. In addition, grandparents are to a large ex-
tent still participating in the formal labor market. Forty-two percent of all
grandfathers and 30% of all grandmothers are working 30 or more hours
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per week. Many grandparents, about one-third, still have a living parent
and are part of four-generation families (Szinovacz, 1998).

A role that is often unexpected by older adults is that of surrogate
parents to their grandchildren. Grandparents usually take on these par-
enting roles due to economic or social problems of their adult children,
including incarceration, substance abuse, death, or illness. Many house-
holds with grandparents contain three generations, but the most rapid
growth has occurred in households containing grandchildren and grand-
parents only (Bryson & Casper, 1999). Many of these households consist
of only a woman and her grandchildren and are more likely than not to
live below the poverty line. Among the grandmother-only families, poor
health is common as well; 51% of the grandmothers report their health
as fair or poor, while only 9% report their health as excellent (Bryson &
Casper, 1999).

Volunteering is another important role for some older adults. The
Administration on Aging (2002) estimates that about 15 million older
persons are involved in volunteer activities. Older Americans are seen as
a resource with both time and expertise that can benefit communities.
Several organized efforts have evolved to tap into the desire of older per-
sons to contribute their time and efforts to community work. Groups like
Senior Corps, which includes the Foster Grandparent Program, the Senior
Companion program, the Retired and Senior Volunteer Program, the Ser-
vice Corps of Retired Executives, and the National Park Service Volun-
teers in Parks program, all provide ways for older adults to be involved
through mentoring, advocacy, teaching, and leadership. In addition, local
community agencies and nonprofit organizations recognize the impor-
tance of the time and talents of older adults.

Work is a primary organizing feature of adulthood. Comparisons of
labor force participation rates over time show changes in the importance
of work and retirement for groups of the population. Among men age 62
to 64, fewer than half are in the labor force compared to nearly 90% of
men age 45 to 54 (U.S. Bureau of Labor Statistics, 2005). In addition, male
labor force participation has declined at all ages over time, but particu-
larly for those in their early 60s. At the same time, labor force participa-
tion rates for older women have increased. At a time when large numbers
of men were leaving the labor force due to retirement or disability, more
women than ever before were becoming active participants in the paid
labor force.

Participation in paid work is still uncommon after age 65. In 1950,
the median age of retirement for men in the United States was 67, by
1980, it had dropped to 63, and by 2000, the median age of retirement
for men was estimated to be 62 (Gendell & Siegel, 1992). Those who con-
tinue to work are often professionals or self-employed individuals who
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continue to work through either economic necessity or personal prefer-
ence. Self-employed workers may lack pension and retirement benefits,
while professional workers tend to stay in the labor force longer due to
greater job satisfaction and the cost of leaving work (Quinn, Burkhauser,
Cahill, & Weathers, 1998). But the definition of retirement is becoming
more difficult as increasing numbers of workers leave one profession or
job, and receive retirement income, while continuing to work in a new
profession or job. Others continue to work part-time to supplement pen-
sion and social security income.

The roles of grandparent, volunteer, and worker are just a few ex-
amples of how later-life roles have changed over time. The demographic
and social changes that have led to the increased role of grandparents in
raising children are not likely to reverse soon. The role of grandparent is
likely to become increasingly important as mothers enter and stay in the
labor force, the number of single parents increases, and social welfare
safety nets disappear. Volunteerism by the older population is also likely
to increase. Traditionally, civic, religious, and educational organizations
relied on women, many of them highly educated and not employed in
paid work, to provide services. As this typical base of volunteers shrinks
due to women’s labor force participation, these organizations are recog-
nizing how to reach the group of willing and able older adults who can
fill their needs. As life expectancy increases and the age of retirement de-
creases, there are more years of later life for leisure, return to formal ed-
ucation, or volunteering. However, the economic necessities of longer life
may require that individuals continue to work, even if part time, to sup-
port themselves and their families. How the roles of later life evolve, and
how societal structures adapt to accommodate or hinder those roles, will
continue to be a fruitful area of investigation for sociologists in the years
to come.

LIVING ARRANGEMENTS

Independent living, either alone or with a spouse, is the preference of the
majority of older adults. In general, we have accepted the premise that
older adults prefer to live independently based partly on evidence from at-
titudinal surveys, but also on the increased prevalence of living alone
over time (Fields, 2004; Treas & Torrecilha 1995; Wister & Burch,
1987). The proportion of the older population living alone has increased
over time, not due to a change in underlying attitudes but because of the
greater economic stability of the older population. Older adults are in-
creasingly able to afford to act on their long-standing preferences for in-
dependent living arrangements. This desire, called by some aging in place,
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means that most older persons want to stay in familiar surroundings, re-
gardless of the condition of their housing unit, the nature of the neigh-
borhood, or their own changing personal needs. While the quality of
homes owned by most older adults is good, older people often live in
homes that are big, costly to maintain, and expensive to heat and cool.
The past several decades have seen an increase in the types of housing
available for older Americans. In 2000, about 80% of those age 65 and
older owned a home, compared to 76% in 1990 (U.S. Bureau of the Cen-
sus, 2004). Most older adults live alone or with their spouse. About 40%
of women over the age of 65 live alone, compared to 19% of older men,
and only 11% of women and 8% of men live with someone other than
their spouse (Fields, 2004).

Changes in living arrangements of older adults are not only the result
of changes in preferences on the part of the older individual. For instance,
we know that adult children may move into their parents’ home tem-
porarily or for longer periods of time, and grandparents may take on the
care and rearing of grandchildren. Government policies to increase or 
restrict subsidized housing may result in a forced housing change, as
would changes in zoning, urban renewal, or new home construction. Un-
fortunately, data rarely allow us to test the motivations for the shared
household.

Another question sociologists ask is to what extent the ideal of inde-
pendent living is at odds with a system of health care that is based on ef-
ficiency and effectiveness. Our national system of health care promotes
efficiency through centralized services and the use of largely unpaid fam-
ily care. This reinforces a focus on maintaining independent living, cou-
pled with family care. The effectiveness of families to provide that care
then becomes a central concern and the structure of families an important
area of study.

Decision making regarding living and care arrangements can be con-
ceptualized as a rational process in which the older adults and their fam-
ilies evaluate available resources and opportunities and come to the most
beneficial or the least detrimental solution (Soldo, Wolf, & Agree, 1990;
Spitze, Logan, & Robinson, 1992). Wolf and Soldo (1988) categorized
the factors influencing the living arrangement outcomes into four types of
indicators: opportunities, resources, needs, and preferences. The oppor-
tunities category includes the characteristics of the older adults’ family
structures, particularly the kin availability. The resources category con-
sists of the external factors that facilitate or hinder particular types of liv-
ing arrangements, such as economic resources. The needs category refers
to those internal factors leading to a change in living arrangements, such
as illness, disability, and widowhood. Preference is a subjective indicator
of living arrangement choice, as well as a reflection of the cultural and so-
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cietal norms to some extent (Soldo et al., 1990; Wolf & Soldo, 1988).
While the terminology used may vary somewhat among researchers, at
the operational level, these models capture the fundamental variables that
influence the living arrangements, such as kin structure, economic re-
sources, health status, demographic characteristics, and preference. These
determinants are also shared by care arrangement choice, as co-residing
family members and close kin are expected to be the primary caregivers
for older people.

There is a strong relationship between living arrangements and
health. Declining health and increasing disability decrease the likelihood
that an older adult will live alone and increase the likelihood of co-
residence or of being institutionalized (De Jong, Wilmoth, Angel, &
Cornwell, 1995; Spitze et al., 1992; Wilmoth, 1998). This relationship
does not disappear when controlling for age, gender, race, and martial
status. Older adults who have difficulties in performing basic activities of
daily living (ADLs) such as bathing, dressing, eating, toileting, and getting
around the house necessitate assistance from others on a frequent basis.

Empirical studies in the United States generally show that older par-
ents with lower income and those who do not own homes are more likely
to live with children, and those with higher income and those who own
their own home are more likely to live independently (Soldo et al., 1990;
Wolf & Soldo, 1988). The increasing financial resources of the older
population provides them the means and opportunity to purchase their
preferred living environment and services (e.g., health care, housing, and
leisure) to maintain independent living (Wilmoth, 2000). Controlling for
disability and kin availability, older adults with sufficient resources are
more likely to live independently. Similarly, high education generally
leads to a good occupation with high income, which enables the elders to
afford the cost of independent living (Avery, Speare, & Lawton, 1989; De
Jong et al., 1995). Moreover, higher education also brings more aware-
ness of personal privacy and independence, which subtly influences the
living arrangement preferences of the elders.

Evidence is somewhat consistent that number of children is posi-
tively associated with the probability of co-residence and negatively re-
lated with the risk of living alone (Avery et al., 1989; Soldo et al., 1990;
Spitze et al., 1992). The number of living adult children not only in-
creases the elders’ chance of living with at least one of them, but also in-
dicates that more resources are available from children to support the
aged parents. However, some suggest that there may not be a significant
difference between having more than two children and having two chil-
dren in regard to the influence on living arrangements, because usually
only one child is mainly responsible for the physical care of the older par-
ents (Velkoff & Lawson, 1998).
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CARE NEEDS

Chronic diseases have become the primary focus of health and health care
in later life. Chronic conditions often require not only medical care, but
also support for emotional, social, and personal care for long periods of
time. As the older population increases, the number of people with
chronic conditions is expected to increase as well. Some older people find
that they are limited in their ability to live independently due to chronic
illness or disability. Recent estimates indicate that about 20% of those
age 65 and older have either some limitation in at least one activity of daily
living or are living in an institution (Federal Interagency Forum on Aging-
Related Statistics, 2004). The most common limitation among those liv-
ing in the community is the ability to get outside, followed by walking
and bathing. An inability to feed oneself and problems with toileting are
most likely to lead to institutionalization, and so are less likely to be found
among those in the community.

Family members are important sources of support to frail or disabled
older adults. Those without family support are at risk of being institu-
tionalized when they are unable to care for themselves. Family members
provide a wide range of assistance to their kin: transportation, help with
household chores, cooking, and shopping. Increasingly, as the use of out-
patient treatments and procedures increases, family members are respon-
sible for providing health care as well. Families also assist in more direct
personal care on a day-to-day basis: help with dressing, feeding, bathing,
and toileting activities. Obviously, this high level of care can be physically
and mentally challenging.

Although many family members may share in some of the care tasks,
most of the family care provided to an older person comes from a single
primary caregiver. Caregivers are usually chosen from close family mem-
bers, with the spouse being the primary caregiver, especially for older
men. If a spouse is not available or is unable to provide care, adult chil-
dren are likely to become the primary caregiver. Increasingly, adult chil-
dren are taking on the role of caregiver. Recent research has found that
for those over age 70, adult children are more likely to be care providers
than spouses (National Academy on an Aging Society 2000), a contrast to
earlier studies of caregiving (Stone, Cafferata, & Sangl, 1987). In the ab-
sence of formal support, kin assistance is the only constant source of sup-
port for older adults.

Just as with living arrangements, demographic characteristics, such as
age, gender, and race/ethnicity, influence care arrangements. The oldest
old are most likely to be widowed, living alone, or vulnerable to institu-
tionalization. Women report higher risk of chronic illness and functional
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disability than men in old age. Older women are generally poorer and
more economically dependent due to cumulative disadvantages through
market and employment systems (O’Rand, 1996). Therefore, older women
have higher needs for sick care and financial support in later life, espe-
cially after the loss of a spouse, which contributes to their higher likeli-
hood of co-residence with children.

Children’s characteristics also shape care arrangements. Overall,
compared to sons, daughters are more likely to provide care to older
family members (Soldo et al., 1990). However, the role of sons in care-
giving is not inconsequential (Laditka & Laditka, 2001). Sons are more
likely to take on the roles of organizing care, dealing with financial and
legal issues, and performing household repairs and maintenance. Of
great concern for the future of family caregiving is the effect of contin-
ued increases in the rate of labor force participation by women. As
women are more likely to work, and to work more hours, their ability to
be primary caregivers for their parents may decrease (Sarkisian & Gers-
tel, 2004).

Separate living arrangements do not necessarily mean the end of ex-
change between children and parents. Besides a spouse or co-resident
children, a complex web of support mechanisms exists, sometimes re-
ferred to as “intimacy at a distance” (Rosenmayr & Kockeis, 1963, p.
418; Wolf, 1994). There is a marked tendency for children to settle near
their parents’ home or the parents to move closer to their children’s resi-
dence. Nonresidential children can give financial support to their parents
and visit their parents frequently to provide physical help and emotional
comfort. Martin and Kinsella (1994) argue that there is little difference in
the quality of support received between those older adults who co-resided
with their children and those who lived alone but were in daily contact
with their children. Concern over the increased mobility of the population
also seems misplaced. Recent research shows that increased geographic
mobility is likely not a reason to worry about the ability of families to
provide care to older adults (Wolf & Longino, 2005).

A number of factors will be important for understanding the future
of family care. Demographic changes in family structure will affect the
availability of family members, lower fertility rates mean fewer children,
and increases in divorce create more tenuous ties among family members.
As more recent cohorts reach old age with histories of divorce and re-
marriage, sociologists will continue to study the effects of these changing
family forms on caregiving. The increased participation of women in the
paid labor market has created changes in family life even before old age.
Given these trends, it is not clear whether women will turn more caregiv-
ing duties over to men and if men will take on these new roles.
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MACRO-LEVEL INFLUENCES

In addition to the demographic changes, several other forces work at the
macro-level in American society to influence the living and care arrange-
ments of older adults. These include social welfare policies of the nation
and state, housing resources, and cultural norms influencing filial re-
sponsibility. The effects of these changes are often interrelated, as policies
shift to accommodate changes in preferences and resources, and the pri-
vate sector looks to fill gaps in services provided by the state. The United
States has a complicated system of federal, state, and local programs
designed to assist the older adult population. Some programs, like Social
Security and Medicare, are entitlement based and depend strictly on age,
marital status, and participant contributions; others are based on finan-
cial or medical need, including Medicaid, Supplemental Security Income,
and subsidized housing. There is no single comprehensive program that
encompasses both the housing and care needs of the older adult popula-
tion. Medicare, the primary insurer for most older adults, has limited cov-
erage for skilled nursing care and home health aide services and does not
cover custodial or nonskilled care, which is the assistance and support for
activities of daily living like dressing, bathing, and using the bathroom,
which is most often needed by older adults. Medicaid may cover some ad-
ditional care services, but it is available only to those who qualify based
on their low income. As a result, older adults who need assistance must
organize and arrange ways to meet their living and care needs on their own
by bringing together formal support through home health aides, visiting
nurses, or nursing home care, with informal support provided through
family and friends.

The resulting system in the United States places a heavy dependence
on families to provide care, either directly or through the purchase of ser-
vices. Since nearly 20% of older adults have some personal care needs,
the demand on families and programs can be great. The cost of long-term
care is significant; the Congressional Budget Office estimates that the
total cost of long-term care in 2004 will reach $135 billion, excluding
the value of donated care by family and friends (Congressional Budget
Office, 2004). Medicaid and out-of-pocket payments each account for
about one-third of this total, and Medicare contributes an additional
one-quarter. The remaining expenditures come from private insurance
and other sources. If the value of informal care were included, it would
exceed the contributions of any other source and contribute nearly as
much as Medicare and Medicaid combined. The combination of infor-
mal care and out-of-pocket payments is over one-half of the value of
long-term care services.
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Besides the policy and housing environments, cultural norms are an-
other macro-level influence on living and care arrangements. Sociologists
have long observed that the level of care provided by adult children to
parents cannot be explained strictly by economic models of investment or
insurance. Instead, some portion of the support is the result of altruistic
values and a sense of filial duty (Silverstein, Conroy, Wang, Giarrusso, &
Bengtson, 2002). The role of family in providing support varies across
racial and ethnic groups as well. Minority older adults are generally more
likely to co-reside with family (Himes, Hogan, & Eggebeen, 1996) and
more likely to receive family care compared to White older adults. Two
possible explanations are usually presented to explain this finding: either
minority families have a strong norm for providing care or they are forced
to provide family care due to economic resources or discrimination (Burr
& Mutchler, 1992, 1993, 1994).

FUTURE ISSUES

While the studies of living and care arrangements have revealed many
patterns and determinants, there is still much to be understood. The
changing composition of the older population may alter what we have
taken for granted about later life social roles and care arrangements. As
a larger number of older Americans reach later life without a spouse,
more often due to divorce rather than death, the expectation for inde-
pendent living is not likely to decline. However, along with changes in di-
vorce is an increasing acceptance of cohabitation of both heterosexual
and homosexual couples. We might expect that older adults will also be
more open to these living arrangements, but these informal arrangements
may be tested as health declines. This raises questions about the rights
and responsibilities of partners as compared to spouses and the roles of
stepchildren in the care for older parents and stepparents. As a society, we
are only beginning to experience the first cohorts of older adults for
whom divorce and remarriage was a significant factor. Future research on
the strength of filial obligation in the face of divorce will be needed to test
the willingness of children to care for noncustodial or stepparents.

The increasing ethnic diversity of the older population also raises new
questions. As noted earlier, differences in living and care arrangements
exist between ethnic and racial groups. Groups also differ in their patterns
of marriage, divorce, and childbearing. How these factors will interact in
the future has significant implications for the preference and availability of
family care, family coresidence, and the need for formal care. High rates
of immigration among some groups mean that a growing group of older
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adults in the United States have come here from other countries to live
with adult children. Their eligibility for formal care services may be lower
and their preference for family care heightened.

The trade-offs between the use of formal, paid care and informal, un-
paid care are complex but important from a policy perspective. How
quickly formal and informal systems can or should adapt to changes in
health is one area of investigation. For example, recent work on how
changes in disability affect the need for formal and informal care in the
home by those living alone shows that once a formal arrangement for as-
sistance with independent activities of daily living is in place, it is likely to
continue even if health improves (Freedman, Aykan, Wolf & Marcotte,
2004). This suggests that individuals are receiving different levels of as-
sistance unrelated to their current needs. The interrelationship of policy,
family, and individual is likely to become increasingly complex as the de-
mographic characteristics of the older population shift. Gerontologists
studying living and care arrangements will need to focus on both macro-
and micro-level influences in order to understand the consequences of
these changes.

Sociologists interested in later life recognize that social interactions
are shaped by early life situations as well as current day-to-day experi-
ences. These interactions are part of a complex structure of social institu-
tions, policies, and demographics. As more Americans live to old age, how
the roles of later life shift and adapt will continue to occupy the research
interest of social gerontologists. The changing nature of later life will itself
change the expectations of future generations for their own social roles.

REFERENCES

Administration on Aging. (2002). A profile of older Americans: 2002. Retrieved
August 18, 2003, from http://www.aoa.gov/aoa/ stats/profile/default.htm

Avery, R., Speare, A., & Lawton, L. (1989). Social support, disability and inde-
pendent living of elderly persons in the United States. Journal of Aging Stud-
ies, 3, 279–293.

Brown, S. L., Bulanda, J. R., & Lee, G. R. (2005). The significance of nonmarital
cohabitation: Martial status and mental health benefits among middle-aged
and older adults. Journal of Gerontology: Social Sciences, 60B(1), S21–S29.

Bryson, K., & Casper, L. M. (1999). Coresident grandparents and grandchildren.
Current population reports. Special Studies, P23–P198. Washington, DC:
U.S. Government Printing Office.

Burr, J. A., & Mutchler, J. E. (1992). The living arrangements of unmarried el-
derly Hispanic females. Demography, 29, 93–112.

Burr, J. A., & Mutchler, J. E. (1993). Nativity, acculturation, and economic sta-
tus: Explanations of Asian American living arrangements in later life. Jour-
nal of Gerontology: Social Sciences, 48, S55–S63.

302 GERONTOLOGY

http://www.aoa.gov/aoa/stats/profile/default.htm


Burr, J. A., & Mutchler, J. E. (1994). Ethnic living arrangements: Cultural con-
vergence or cultural manifestation? Social Forces. 72, 169–180.

Cherlin, A. (2004). Public and private families. New York: McGraw-Hill.
Clark, W. A. V., & Dielman, F. M. (1996). Households and housing: Choices and

outcomes in the housing market. New Brunswick, NJ: Center for Urban
Policy Research.

Congressional Budget Office. (2004). Financing long-term care for the elderly.
Washington, DC: Congressional Budget Office.

De Jong, G. F., Wilmoth, J. M., Angel, J. L., & Cornwell, G. T. (1995). Motives
and geographic mobility of very old Americans. Journal of Gerontology,
50B, S395–S404.

Federal Interagency Forum on Aging Related Statistics. (2004). Older Americans
2004: Key indicators of well-being. Washington, DC: U.S. Government
Printing Office.

Fields, J. (2004). America’s families and living arrangements: 2004. Current Pop-
ulation Reports, P20-P553. Washington, DC: U.S. Census Bureau.

Freedman, V. A., Aykan, H., Wolf, D. A., & Marcotte, J. E. (2004). Disability
and home care dynamics among older unmarried Americans. Journal of
Gerontology: Social Sciences, 59B, S25–S33.

Gendell, M., & Siegel, J. S. (1992, July). Trends in retirement age by sex,
1950–2005. Monthly Labor Review, 22–29.

Golant, S. M. (1992). Housing America’s elderly: Many possibilities/few choices.
Newbury Park, CA: Sage.

Goldstein, J. R., & Kenney, C. T. (2001). Marriage delayed or marriage forgone?
New cohort forecasts of first marriage for U.S. women. American Sociolog-
ical Review, 66, 506–519.

Harrington Meyer, M., Wolf, D. A., & Himes, C. L. (2005). Linking benefits to
marital status: Decreasing access to social security spouse and widow bene-
fits in the U.S. Feminist Economics, 11, 145–162.

Harrington Meyer, M., Wolf, D. A. & Himes, C. L. (2006). Declining eligibility
for spouse and widow social security benefits in the U.S.? Research on
Aging, 28, 240–260.

Himes, C. L. (1992). Future caregivers: Projected family structures of older per-
sons. Journal of Gerontology: Social Sciences 47, S17–S26.

Himes, C. L., Hogan, D. P., & Eggebeen, D. J. (1996). Living arrangements of
minority elders. Journal of Gerontology: Social Sciences, 51B, S42–S48.

Laditka, J. N., & Laditka, S. B. (2001). Adult children helping older parents:
Variations in likelihood and hours by race and family role. Research on
Aging, 23, 429–456.

Martin, L. G., & Kinsella, K. (1994). Research on the demography of aging in de-
veloping countries. In L. G. Martin & S. H. Preston (Eds.), Demography of
aging. Washington, DC: National Academy Press.

Mutchler, J. E., & Burr, J. A. (2003). Living arrangements among older persons: A
multilevel analysis of housing market effects. Research on Aging, 25, 531–558.

National Academy on an Aging Society. (2000). Caregiving: Helping the elderly
with activity limitations. Washington, DC: National Academy on an Aging
Society.

Social Lives in Later Life 303



O’Rand, A. M. (1996). The precious and the precocious: Understanding cumula-
tive disadvantage and cumulative advantage over the life course. Gerontol-
ogist, 36, 2030–2038.

Quinn, J. Burkhauser, R., Cahill, K., & Weathers, R. (1998). Microeconometric
analysis of retirement decision: United States. Paris: Organization for Eco-
nomic Co-operation and Development.

Riley, M. W., Foner, A., & Waring, J. (1988). Sociology of age. In N. Smelser
(Ed.), Handbook of sociology (pp. 243–290). Newbury Park, CA: Sage.

Riley, M. W., & Riley, J. W., Jr. (1994a). Age integration and the lives of older
people. Gerontologist, 34, 110–115.

Riley, M. W., & Riley, J. W., Jr. (1994b). Structural lag: Past and future. In M.
W. Riley, R. L. Kahn, & A. Foner (Eds.), Age and structural lag: Society’s
failure to provide meaningful opportunities in work, family, and leisure (pp.
15–36). New York: Wiley.

Rosenmayr, L., & Kockeis, E. (1963). Propositions for a sociological theory of
ageing and the family. International Social Science Journal, 15(3), 410–426.

Sarkisian, N., & Gerstel, N. (2004). Explaining the gender gap in help to parents:
The importance of employment. Journal of Marriage and Family, 66,
431–451.

Silverstein, M., Conroy, S., Wang, H., Giarrusso, R., & Bengtson, V. L. (2002).
Reciprocity in parent-child relations over the adult life course. Journal of
Gerontology: Social Sciences, 57B, S3–S13.

Silverstein, M., & Marenco, A. (2001). How Americans enact the grandparent
role across the family life course. Journal of Family Issues, 2, 493–522.

Soldo, B. J., Wolf, D. A., & Agree, E. M. (1990). Family, households, and care
arrangements of frail older women: A structural analysis. Journal of Geron-
tology: Social Sciences, 45, S238–S249.

Spitze, G., Logan, J. R., & Robinson, L. (1992). Family structure and changes in
living arrangements among elderly nonmarried parents. Journal of Geron-
tology, 47, S289–S296.

Stone, R., Cafferata, G., & Sangl, J. (1987). Caregivers of the frail elderly: A na-
tional profile. Gerontologist, 27, 616–626.

Szinovacz, M. E. (1998). Grandparents today: A demographic profile. Gerontol-
ogist, 38, 37–52.

Thornton, A., & Young-DeMarco, L. (2001). Four decades of trends in attitudes
toward family issues in the United States: The 1960s through the 1990s.
Journal of Marriage and the Family, 63, 1009–1037.

Treas, J., & Torrecilha, R. (1995). The older population. In R. Farley (Ed.),
State of the Union: America in the 1990s (Vol. 2). New York: Russell Sage
Foundation.

U.S. Bureau of the Census. (2001). Census 2000: Profiles of general demographic
characteristics. Washington, DC: U.S. Department of Commerce.

U.S. Bureau of the Census. (2004). Housing vacancies and home ownership 2003.
Retrieved December 17, 2004, from http://www.census.gov/hhes/www/
housing/hvs/annual03/ann03ind.html

U.S. Bureau of Labor Statistics. (2005). Employment situation. Retrieved Sep-
tember 1, 2005, from ftp://ftp.bls.gov/pub/suppl/empsit.cpseea13.txt

304 GERONTOLOGY

http://www.census.gov/hhes/www/housing/hvs/annual03/ann03ind.html
http://www.census.gov/hhes/www/housing/hvs/annual03/ann03ind.html


Velkoff, V. A., & Lawson, V. A. (1998). Gender and aging: Caregiving. U.S. Cen-
sus Bureau, International Brief. Washington, DC: U.S. Census Bureau.

Wilmoth, J. M. (1998). Living arrangement transitions among America’s older
adults. Gerontologist, 38, 434–444.

Wilmoth, J. M. (2000). Unbalanced social exchanges and living arrangement
transitions among older adults. Gerontologist, 40, 64–74.

Wister, A. V., & Burch, T. K. (1987). Values, perceptions, and choice in living
arrangements of the elderly. In E. F. Borgatta & R. J. V. Montgomery (Eds.),
Critical issues in aging policy (pp. 180–198). Newbury Park, CA: Sage.

Wolf, D. A. (1994). The elderly and their kin: Patterns of availability and access.
In L. G. Martin, & S. H. Preston (Eds.), Demography of aging (pp.
146–194). Washington, DC: National Academy Press.

Wolf, D. A., & Longino, C. F., Jr. (2005). Our “increasingly mobile society”? The
curious persistence of a false belief. Gerontologist, 45, 5–11.

Wolf, D. A., & Soldo, B. J. (1988). Household composition choices of older un-
married women. Demography, 25, 387–403.

Social Lives in Later Life 305



This page intentionally left blank 



307

C H A P T E R  1 5

Politics and Policy in the
Lives of Older Americans

Robert B. Hudson

The modern era has seen extraordinary changes in the size, makeup, and
needs of the older population in the United States. Today’s well-known
new realities include the absolute and relative growth in the number of
older Americans, increasing intrapopulation diversity along a host of crit-
ical dimensions, and an unprecedented presence of the old in all facets of
American life.

An arena receiving perhaps less attention than those centered on
social relationships and economic well-being is that of government and
public policy. The contribution of public sector initiatives in establish-
ing the enormous institutional presence of the contemporary aged popu-
lation is rivaled only by long-term growth in the American economy and
population-wide advances in nutrition and public health. Absent critical
public policy initiatives, older people would not enjoy the overall eco-
nomic and social standing that they do today.

As do the earlier contributions to Part IV, this chapter explores both
the needs and interests of older people and the manner in which those
needs and interests have been addressed. In the case of politics and pub-
lic policy, these are especially interesting and iterative questions. There is
no doubt that public policy has been a major contributor to meeting the
needs of many older people, and it is now abundantly clear that the po-
litical interests of older people have clearly been piqued by what public
policy has accomplished. Yet in tracing how these needs have been ad-
dressed, there is more at work than just the presence and interests of



older people themselves. In the American political context, other factors
have led to both the major interests of older people and to the major poli-
cies for older people that occupy a dominant position in American social
policy today.

SOCIAL POLICY: THE AMERICAN WAY

Public policies at the federal level for older Americans, as for most other
Americans, were slow to develop. Compared to the experiences of other
countries, the role of the federal government in labor and social legisla-
tion was so limited that scholars have long referred to a pattern of
“American exceptionalism” (Lipset, 1997). The historically modest scope
of social welfare policy and expenditures has, in turn, generated refer-
ences to “America’s reluctant welfare state” (Wilensky & Lebeaux, 1958)
or to its being, in cross-national perspective, “a welfare laggard” in de-
veloping such policies (Orloff, 1988).

Development of American Social Policy: An Overview

With the notable but isolated exception of Civil War pensions (Skocpol,
1992), the federal government essentially had no presence in social wel-
fare prior to the twentieth century. Local and state government had lim-
ited and often punitive roles through such institutions as asylums,
sanitariums, poor houses, reform schools, and state mental hospitals
(Katz, 1986). Charity offered in community rather than institutional set-
tings (so-called outdoor relief) was the exclusive province of private phil-
anthropy throughout the 1800s. Modest expansion of public activity
took place in the early 20th century, principally through regulatory ef-
forts associated with the Progressive movement, which focused on child
labor, and the mothers’ pension movement, which provided support di-
rected principally to widows with young children.

The New Deal of the 1930s brought government into the business of
social welfare on an unprecedented scale. For the first time, the federal
government became involved in the provision of public relief, job cre-
ation, economic development, and financial market regulation. The Social
Security Act was the social policy hallmark of the New Deal, with the fed-
eral government launching programs for the aged, the unemployed, and
mothers and children. However, the period that followed—from the late
1930s to the early 1960s—saw only modest increases in federal social
welfare activity, including expanded social security coverage for survivors
and additional workers and new initiatives for the disabled.
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Initiatives of the Kennedy and Johnson years generated a host of
federal and federal-state social welfare programs. Using a services strategy,
these so-called Great Society programs targeted a number of problems
(e.g., manpower training, area and community development, education)
and a number of populations (e.g., the poor, the sick, the unemployed,
the old) for public support. Medicare for the old and Medicaid for the
categorically poor ultimately emerged as the two biggest and longest last-
ing of this large set of programs (Sundquist, 1968).

Developments beginning in the 1970s have led to a fundamental re-
assessment of the wisdom, size, and purpose of public sector intervention
in American social welfare policy. High levels of unemployment and in-
flation ended what had been the remarkable period of sustained eco-
nomic development enjoyed during the quarter-century following World
War II. Criticisms of the Great Society programs and the emergence of
conservative journals and think tanks generated a serious challenge to the
intellectual foundations of liberal social welfare policy (Mead, 1986;
Davies, 1996). And demographic trends raised, among other concerns,
questions about the long-term viability of age-based programs such as So-
cial Security and Medicare (Samuelson, 1978; Peterson, 1996).

As a result of these trends, the past 25 years have seen a growing
intellectual and policy stalemate between forces that would expand
and contract federal social programs. During the Reagan, George H. W.
Bush, and even Clinton years, there were few legislatively enacted ex-
pansions of federal social policy, although expenditures have continued
to rise, largely due to eligibility and benefit provisions written into cur-
rent law (Weaver, 1988). One potentially expansive piece of legislation,
the Medicare Catastrophic Coverage Act of 1988, was repealed 2 years
after its enactment due to opposition from older people, a portion of
whom were being taxed to pay for the new benefits contained in the law
(Himelfarb, 1995). President Clinton’s major national health insurance
initiative failed in the early 1990s (Skocpol, 1996), although he was suc-
cessful in seeing the modest Family and Medical Leave Act enacted (Bern-
stein, 1997). Perhaps best illustrating the tensions rising around social
policy was the failed effort by Republicans in Congress to cut $270 bil-
lion from Medicare and $180 billion from Medicaid in the mid-1990s
(Smith, 2002).

Today, long-standing and growing tensions about the role of the
public sector in social welfare policy provision are at front and center
stage. Pressing his vision of “the ownership society,” President George W.
Bush has called for government to provide more incentives to private sec-
tor entrepreneurship through lower taxes and lessened government regu-
lation (Economist, 2005). The president has also encouraged faith-based
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social service provision to augment or supplant services provided through
more secular private nonprofit groups.

After a hiatus of some 20 years, the reluctant aspect of America’s at-
titudes toward the welfare state has gained renewed recognition. The Bush
administration has pressed for private entities to take over responsibility
from public ones and for individuals and families to assume or maintain
roles in the absence of new or increased public support. These initiatives
are affecting social policy across the board, including, as we will see, for
older people.

Approaches to Understanding American Social Policy
Development

Political scientists and other scholars have invoked a number of explana-
tory arguments in accounting for America’s relatively distinct pattern of
social policy development. One such argument centers on what is seen as
America’s unique political culture. Historical attachments to individual-
ism, hard work, self-reliance, voluntarism, free markets, and Protes-
tantism generated enormous resistance to governmental activity in
general and governmentally sponsored social benefits in particular (Rim-
linger, 1971; Lipset, 1997). Until the late 19th century, poverty and ill
health were attributed to individual failings and immoral behavior, a di-
agnosis that left little room or justification for government involvement
(Rosenberg, 1962). To be eligible for public benefits, one usually had to
be both demonstrably needy and a member of “the worthy poor.” In
early New England, “potential recipients of relief included the sick, the
disabled, widows with children, and the aged . . . but not the able-bodied
poor, who received harsher treatment” (Quadagno, 1988, pp. 24–25).

The salience of work and employment was critical to the enactment
of early social security programs, ones that seemed radical innovations to
many in the 1930s. Social security benefits would be available only to
those who had worked and who then found themselves unable to work
due to specific contingencies, specifically, old age, unemployment, and,
later, disability (Ball, 2000). Only under these circumstances would erst-
while workers become worthy beneficiaries of this new social insurance
program. Of particular note is that this list of contingencies did not ex-
tend to absence from the labor force due to illness or the time needed to
raise young families. Elsewhere, formal recognition of these burdens
yielded national health insurance and family allowance programs still not
seen in the United States.

A second historical argument employed by scholars to explain Amer-
ica’s limited social welfare policy posture centers on political structure. As
is well-known to most high school students, the founding fathers drafted
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the Constitution with grave concern about the possible excesses of con-
centrated governmental power. Federalism, the electoral college, a di-
vided Congress, the presidential veto, staggered elections, and the Bill of
Rights are each predicated at least in part on that overarching concern
(Cochran & Malone, 1999).

Among other consequences, these formal checks and balances create
innumerable veto points in American politics, allowing opponents of a
given action multiple opportunities to derail legislation they oppose
(Schattschneider, 1960; Dye, 1984). Key social policy episodes in which
opponents have succeeded include Harry Truman’s attempts to pass a na-
tional health insurance proposal, Richard Nixon’s attempt to reform the
Aid to Families with Dependent Children program, and Bill Clinton’s in-
ability to move the country in the direction of national health insurance.

Analysts invoking structural arguments to explain policy activity
also note that much enacted legislation often mimics the responsible
structures and channels by being fragmented, inconsistent, and limited in
scope. Analysts see numerous well-intentioned social programs on the
books, many enacted during the Kennedy and Johnson years, that are
narrow, categorical, and subject to the “special interest” opprobrium di-
rected at much contemporary American social policy. Long ago, Douglass
Cater (1964) spoke of “subgovernmental structures” and Theodore Lowi
(1967) of “iron triangles” to depict how symbiotic relationships among
like-minded public and private actors led to the enactment of large num-
bers of small programs in the United States.

NEEDS OF OLDER PEOPLE IN AMERICAN SOCIAL
POLICY DEVELOPMENT

The needs of seniors have occupied a very important place in this context
of American reluctance to enact broad and inclusive social policies. With
relatively rare exception, programs for the old came sooner, were funded
more generously, and grew faster than social welfare programs address-
ing other populations or problems. Most obviously at work is that the
aged historically have been understood to be a legitimately needy popu-
lation and one possessing few economic resources given the many vicissi-
tudes workers may have faced earlier in life. As such, old age was “the
final emergency” (Rubinow, 1934).

Policies Addressing the Needs of Older Americans

As these comments suggest, the historical great fear of old age was outliv-
ing one’s income. In the absence of individual wealth or family supports,
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people in old age were left to the mercies of private charity or public alms.
At the time of enactment of the New Deal, it was estimated that three-
quarters of older people were poor and that just over half of their income
came from their adult children (Upp, 1982). Even as recently as the late
1950s, nearly 40% of all older Americans fell below the official (and very
low) poverty line.

Illness and disability were a second great concern of the old, both be-
cause they made work difficult or impossible and because there were few
health and social supports available to address them. Roughly half of
older people had no form of health insurance whatsoever at the time of
Medicare’s enactment in 1965. In the case of chronic illness and disabil-
ity, older people were reliant principally on the care of family and friends,
with those of modest means occasionally gaining access to early mom-
and-pop nursing homes (Vladeck, 1980).

Third, there was a presumption that older people either could not
work (due to illness) or should not work (so that younger people might
have jobs). That numbers of older people did work was frequently seen as
unfair to them, inefficient for employers, and unjust for unemployed
younger workers. Thus, there were multiple pressures at work to ease
older people of out the labor force. Until very recently, in fact, a major
function of both public and private pension policies has been to force or
induce older workers into retirement (Graebner, 1980; Quinn, 1997).

This sympathetic case for elderly people, juxtaposed with the ingrained
American expectation that the young and middle-aged should be able to
fend for themselves (and their children), has contributed to both the ab-
solute and relative generosity of contemporary social programs directed to-
ward the aged in the United States. There is much that these programs do
not do or do not do adequately (Harrington Meyer, 2005), but the benefits
associated with them far exceed what is available to younger Americans.

The relative prominence of older people in American social policy
can be seen in three important instances in which policy advances were
made on their behalf when they might have or, indeed, actually had been
directed toward other policy constituencies. They were centrally featured
in the enactment of Social Security, with Title I being Old Age Assistance
(OAA) and Title II being Old Age Insurance (OAI). As a federal-state
public assistance program, OAA recognized the dire straits in which mil-
lions of low-income elders found themselves during the Great Depression.
Not only were older people seen as not responsible for their plight, OAA
was employed in part as a sweetener to generate support for more con-
troversial titles of the original act. OAI, the cornerstone of today’s Social
Security program, was of importance for both being the nation’s first so-
cial insurance program (based on no means testing and a contributory
funding stream) and for being administered exclusively (and ultimately
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universally) by the federal government (Skocpol, 1995) The original So-
cial Security Act also included a complicated federal-state unemployment
insurance program, a public assistance program for dependent children,
and a modest maternal and child health program. But in both scope and
concept, none of these equaled OAI.

The prominence of the needs of older people was placed in even
sharper relief in the road to Medicare’s enactment in 1965. Then and
now, national health insurance (NHI) has been too contested to become
law in the United States. Franklin Roosevelt dropped such a proposal
from his original social security legislation, and Harry Truman attempted
but failed to get an NHI proposal through Congress in the early 1950s.
Trying to devise an at least partial strategy that would move the country
toward NHI, reformers and advocates in the 1950s and 1960s turned
their attention to a population around whom little controversy would
swirl: the aged. Older people were ill, poor, and largely without private
health insurance coverage. Thus, they were featured in the protracted
battle that led to Medicare’s enactment (Marmor, 1970).

Finally, passage of Supplemental Security Income in 1972 resulted
from a failed initiative undertaken by Richard Nixon in the late 1960s
to reform the Aid to Families with Dependent Children program. His
remarkable attempt to provide a (modest) guaranteed income to low-
income mothers and children, termed “Nixon’s Good Deed” by Burke
and Burke (1974), failed in the Senate Finance Committee. Proponents,
trying to rescue something from this failure, turned to the so-called adult
categories under the public assistance titles: the poor aged, disabled, and
blind. Because there was much less controversy surrounding providing
benefits to this group, Congress enacted and Nixon signed the SSI legis-
lation providing, as the name implies, a supplement to the Social Security
benefits of those low-income individuals.

In each of these legislative episodes—early Social Security, Medicare’s
enactment, and passage of SSI—the singular and universally acknowledged
needs of the aged were on full display.

Political Understandings of the Needs of Older People

This special needs–based historical standing of the old has been incorpo-
rated into theoretical constructs in policy studies. While the tone of such
writing is occasionally grudging—Why are the old indulged while other
groups are ignored?—the pattern leading toward what is often referred to
today as America’s old age welfare state is important theoretically as well
as substantively.

In studying policy formation, analysts want to know who held
power and what individuals or groups were most influential in the policy
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process. Students of social policy formation in the period building up to
and following the New Deal have centered much attention on so-called
policy elites. They have done so because these elite-level actors were often
well positioned and active in the policymaking process and because the
larger public, interest groups, and lobbyists were not much in evidence
during these early policy episodes (Witte, 1962; Derthick, 1979).

In the case of aging, a critical connection emerged between the in-
fluence of the elites, on the one hand, and the needs and policy legitimacy
of the old, on the other. This combination is seen in each of the three leg-
islative episodes recounted above. In each instance, the policy elites who
were involved were hoping to push forward a broad policy agenda—one
that would ultimately involve far more than the aged. From their per-
spective, the role of the aged was that of a policy loss leader—in other
words, a group you would get the consumer (in these cases, Congress) to
buy, hoping that they would also buy something different or bigger (e.g.,
unemployment insurance, national health insurance).

These accounts of early Social Security, Medicare, and SSI enact-
ment reveal the political role played by small numbers of elite actors and
their careful use of the needs of the elderly in trying to move their agen-
das forward. In the case of Social Security, the larger strategy worked in
that the other titles were enacted and more radical approaches to old age
income protection were defeated. In the case of Medicare, the larger strat-
egy failed since we are still without national health insurance. As for SSI,
the poor aged, blind, and disabled served as a fallback after the original
proposal failed, and—most dramatic—welfare policy has since gone in a
far different direction, with the Temporary Assistance to Needy Families
program invoking mandatory work strictures rather than providing guar-
anteed cash benefits. The aged, however, were well served by the policy
outcomes, if not necessarily by the denigrating and utilitarian attitude dis-
played by some of the inside actors trying to move these agendas forward
(Binstock, 1983).

Heightening the role of older people in social welfare policy devel-
opment is that the standing of many other groups and social problems in
American political circles is less legitimate than theirs. Thus, a major
school of thought in cross-national welfare state studies holds that the
strength of labor unions, social democratic parties, and social move-
ments—instilled with notions of working-class consciousness—have gen-
erated broader-based welfare state policies. Such organizations, being
large in size and high in cohesion, press their case with employers, the
government, and the public at large (Esping-Andersen, 1985; Myles,
1984). Social democratic movements may stand for election and put forth
their own policies, as in the cases of Sweden and Austria. Alternatively, as
occurred in Great Britain and Germany, respectively, they may convince
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more conservative governments that they will win over their voters if no
action is taken or that their discontent may undermine conservatives’ tra-
ditional authority if welfare provisions for workers are not put in place
(Rimlinger, 1971; Pampel & Williamson, 1989).

The point here is that this kind of broad-based pressure failed to ma-
terialize in the United States. The United States has never witnessed a siz-
able and enduring socialist movement despite much activity around the
turn of the twentieth century; labor unions have been more center-left than
left (e.g., the American Federation of Labor opposed unemployment insur-
ance during the early years of the depression), and there has not been much
expression of class consciousness, due to both ethnic and racial divisions
and the decentralized and federal nature of the American political system.

It is in this “exceptionalist” (Lipset, 1997) context that again one
finds political opportunities for a group such as older people. Since it ap-
pears to social welfare policy proponents that little can be done for oth-
ers, rationales and tactics change dramatically. Rather than being able to
pressure for population-wide policy innovations, reformers settled on a
strategy in which the vulnerable status and consequent political legiti-
macy of older people obviated their need for demonstrable political power
(Hudson, 1978). The result has been that in the American context, seniors
have fared better than other populations—notably, young families, the
sick, and the unemployed. In comparative perspective, it should be noted
that even America’s elders fare less well than do their counterparts in
many European nations; however, in this same cross-national perspective,
America’s children fare far worse (Smeeding, Torrey, & Rein, 1988).

TRANSFORMING NEEDS INTO INTERESTS: 
OLD AGE POLICY TODAY

Beginning in the 1970s, the ground began shifting under social policy for
seniors. Decades of sustained economic and income growth came to an
end, and a new era of conservative political thinking began emerging.
Tied to these developments, fundamental questions about the direction of
age-based policy arose as well. Both the costs (current federal expendi-
tures) and the benefits (heightened well-being among the old) tied to the
policy expansion of the 1960s and 1970s were becoming increasingly ap-
parent. Intergenerational concerns centered on having to meet aging baby
boomers’ pension and health care obligations also caught policymakers’
attention. From a political perspective, the irony of these twin develop-
ments was that external pressures began building on these programs at
the time that their very success was also subjecting the singular neediness
of seniors to new scrutiny.
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Policies Reflecting the Interests of Seniors

It is under these circumstances that the longstanding politics based on the
unquestioned needs of the aged has been augmented by a newer politics
increasingly involving the interests of the aged. In contrast to the long his-
tory in which addressing the plight of the elderly was largely the business
of reformers, advocates, and other elite-level actors, the post-1970s period
has seen the rise of seniors as a political constituency in their own right,
promoting and defending their self-perceived collective interests. Today’s
aging politics is notably less about what we should do to help senior cit-
izens than it is about what seniors are doing to articulate and press their
own concerns.

It is aging-related public policy—both the rising costs and the no-
table accomplishments—that lies at the heart of this transformation. The
story is by now familiar, and Table 15.1 displays the magnitude of the in-
crease in federal expenditures on behalf of older people. As these data and
the ongoing debate over the future of Social Security make clear, the costs
associated with an aging population are now front-burner political items.
In much debate, concern about meeting the needs of older adults has now
been supplanted by worry about paying the costs for the growing older
adult population.

But also of political importance is the increase in elders’ well-being
that these expenditures have brought about. These benefits have been in-
dividual, societal, and political. On the individual level, the data present
an impressive and improving picture. Poverty rates among the old have
dropped from 35% in 1959, to 15% in 1982, to just 10.2% in 1995. Me-
dian household income, which stood at $16,882 in 1974, rose to $25,152
by 2002 (both measured in 2002 dollars) (Federal Interagency Forum on
Aging-Related Statistics 2004). Social Security has been a major factor
behind these income increases, with average benefits having risen from
$278 in 1952, to $877 in 2005 (U.S. Social Security Administration, 2005).
Again, the period of the late 1960s to early 1970s was the most notable.
Table 15.2 shows the remarkable increases in social security benefits that
were enacted during those years. (Subsequent increases were indexed to
the cost of living, beginning in 1975). A series of other indicators of el-
ders’ well-being also improved over this time period, including life ex-
pectancy, health status, and median net worth (Federal Interagency Forum
on Aging Related Statistics, 2004).

On the societal level, the changed place of seniors in American soci-
ety was one of the most striking developments of the twentieth century.
Public policy has contributed centrally to old age having been elevated
from a residual to an institutional status in American life. Whereas prior
to the 20th century, attaining old age was “nowhere a majoritarian real-
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ity” (Laslett, 1987), attaining old age is today considered the norm, not
the exception. In Martin Kohli’s (1988) words, old age has become a
“distinct phase of life.” The uniquely modern institution of retirement has
been the culminating event bringing together the demographic, economic,
social emergence, and distinctiveness of the senior population. In a man-
ner largely unknown 75 years ago, it is now expected that most older 
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TABLE 15.1 Estimated Federal Spending for the Elderly Under Selected
Programs, 1971–2010 (by fiscal year, in billions of dollars)

2010
1971 1980 1990 2000 (Projected)

Mandatory programs
Social security 29 85 196 307 471
Federal civilian retirement 2 8 21 33 50
Military retirement 1 2 7 14 21
Annuitants’ health benefits * 1 2 4 9
Benefits for coal miners/black * 1 1 1 1

lung
Supplemental Security Income 1 2 4 6 10
Veterans’ compensation and 1 7 4 9 14

pensions
Medicare 8 29 96 189 377
Medicaid 2 5 14 33 77
Food stamps * 1 1 1 1
Total 44 137 348 597 1,026

Discretionary programs
Housing * 2 4 7 10
Veterans’ medical care 1 3 6 9 13
Administration on Aging * 1 1 1 1

programs
Low-income energy assistance n.a. * * * 1
Total 1 6 11 17 24
Total of all federal spending 46 144 360 615 1,050

on people age 65 and over

Relative magnitude of spending
Federal spending on people 65 

and over
As a % of the budget 21.7 24.3 28.7 34.8 42.8
As a % of gross domestic 4.2 5.3 6.3 6.4 7.1

product
Per elderly person (in 2000 8,896 11,839 15,192 17,688 21,122

dollars)

Source: Congressional Budget Office (2002).
Notes: * = less than $500 million; n.a. = not applicable.



people will spend an extended period of time in advanced age outside the
workplace. In some ways, of course, this is old news as emergent realities
are calling for “retirement reconsidered” (Morris & Bass, 1988), but the
emergence of retirement as a major social construct is beyond question. In
fact, reconsidering retirement is nothing less than pondering what to
make of the presence of a large older population whose existence is de-
fined centrally neither by work nor by illness.

Political Understandings of the New Standing of Seniors

This review raises important questions for both contemporary social pol-
icy and gerontology. As seen, older people have benefited from past policy
enactments along a number of economic, health, and social dimensions.
But they have also benefited along a political dimension: having become
actors in the political system rather than merely being (favored) objects of
the political system. In the past, other players were overwhelmingly re-
sponsible for policy benefits accruing to older people, ones that clearly
improved their standard of living. In the wake of the reform activities of
the New Deal era, there existed a 20-year period dubbed by Henry Pratt
(1976) as “the dismal years” in aging policy, one finally brought to an end
by the initiatives of the Kennedy/Johnson years. But it was the remarkable
initiatives of the 1960s and early 1970s leading to the improvements in
well-being that also activated older people and helped create them as an
identifiable and vaunted political constituency. And today, as the politi-
cal environment has become more threatening to aging-related policy
benefits, that constituency can now mobilize to protect and maintain the
very aging-related programs that have helped render older people a po-
tent political presence.

In the political science and policy literature, these developments were
initially viewed largely in terms of a conventional model of the political
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TABLE 15.2 Social Security Benefit
Increases, Select Years

Year Percentage Increase

1968 13
1970 15
1971 10
1972 20
1974 11

Source: United States House of Representatives,
Committee on Ways and Means, Green Book,
1998, Table I-1.



system in which voters and interest groups mobilize, make demands on
decision makers in Washington, and often see legislation enacted on their
behalf. In the case of aging, notice was taken of the development of new
groups, some of which were mass-based membership groups and others
of which were constituted by social welfare, medical, and other profes-
sionals organized on behalf of seniors. Many of the initial organizing ef-
forts were attached to the struggle to enact Medicare. In that campaign,
retired union workers came together to form Senior Citizens for Kennedy,
a movement that became the National Council of Senior Citizens (NCSC)
in the wake of Medicare’s passage (Pratt 1983). The best known of the
mass-based organizations, the American Association of Retired Persons
(AARP) was slower to enter the advocacy arena; indeed, it opposed a pro-
posal to increase Social Security benefits by 20 percent in 1971 as “too in-
flationary” (Pratt 1976).

Yet as the story unfolds, the two mass membership groups, AARP
and NCSC, were actively lobbying by the late 1970s. By this time, they
had been joined by a number of organizations of professionals, acade-
mics, and public officials, all seeking to expand aging programs relevant
to their respective areas of work. Such groups included the National
Council on the Aging, Green Thumb, the National Association of State
Units on Aging, and the Gerontological Society of America, among oth-
ers. By the 1980s, there were so many such groups that a new organiza-
tion, the Legislative Council on Older Americans, was formed in which
these groups, today numbering 51, are themselves the members (Binstock,
2005).

While the presence and activities of these organizations have grown
impressively, their actual role in the policy process has been subject to
some misunderstanding or at least to a too-limited understanding. While
the prevailing “pressure” model has held that the massive expansion of
aging-related benefits seen over the past 30 years is largely the result of
actions by these groups, recent scholarship suggests that it has been the
presence of the policies themselves that has served to energize and, in
some cases, effectively create these groups. In the contemporary jargon of
political science, this phenomenon is referred to as “policy creating poli-
tics” or, more formally as “path dependency” (Pierson 2000). Rather
than simply being the product of the political process, this body of re-
search suggests that policy itself has a major role in shaping political ac-
tivity or, looking at the policy process longitudinally, policy at an earlier
time period can be an independent factor in shaping subsequent political
activity and, in turn, policy at a subsequent time period.

The pathbreaking exploration of this activity originated with
Theodore Lowi (1964), who noted how, in the case of business, policy
provisions shaped and constrained later lobbying activity and policy
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outcomes by business interests. Building on this insight, Lowi (1964) and
James Q. Wilson (1973) developed policy typologies showing how policy
options containing different distributions of gains and losses generated
very different styles of political action by interested parties. A yet broader
attack on the pluralist-pressure model came from a group labeled the new
institutionalists, who argued that the independent role of the state (i.e.,
governmental institutions) had been badly underestimated by a generation
of political scientists and sociologists transfixed by larger social and polit-
ical forces (Skocpol, 1985). And, in “bringing the state back in,” these an-
alysts were also bringing in the product of the state, that is, public policy.

This line of reasoning was applied to aging policy in the early 1980s
by Jack Walker of the University of Michigan. In making the larger the-
oretical case about the role of policy, he found that more than half of the
46 aging-related groups were formed after 1965, the year in which both
Medicare and the Older Americans Act were enacted. From his study,
Walker concluded:

In all of these cases, the formation of new groups was one of the con-
sequences of major new legislation, not one of the causes of its pas-
sage. A pressure model of the policymaking process in which an
essentially passive legislature responds to petitions from groups of cit-
izens who have spontaneously organized because of common social
or economic concerns must yield to a model in which influences for
change come as much from inside the government as from beyond its
institutional boundaries. (1983, p. 403, emphasis in the original)

The most direct piece of evidence in support of policy’s independent
role in aging politics was the creation of two trade associations whose
members were literally brought into existence by federal legislation. The
Older Americans Act mandated creation of State Units on Aging across
the country in 1965, and amendments passed in 1973 required the cre-
ation of substate planning bodies, designated as Area Agencies on Aging.
Within a few years, both the National Association of State Units on Aging
and the National Association of Area Agencies on Aging had offices in
Washington through which they continued to bring the social service
needs of elders to the attention of Congress and federal agencies (Hudson
& Strate, 1985).

The most compelling application of this model to aging policy high-
lights the role of Social Security in helping to create a sense of political
identity among older people themselves. In her book, How Policies Make
Citizens: Senior Political Activism and the American Welfare State
(2003), Andrea Louise Campbell establishes a clear connection between
the dramatic expansion of Old Age and Survivors Insurance benefits
under Social Security and heightened participation by older Americans in
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the political process. Campbell juxtaposes Social Security liberalization of
both eligibility for benefits and benefit increases against measures of par-
ticipation such as voting, contributing, campaign work, and contacting.
She finds increases in each of these types of activity in the wake of Social
Security expansion and, more recently, in response to perceived threats to
existing Social Security benefits. While broadening concern from a few
score groups to millions of individuals, Campbell’s conclusions are very
reminiscent of Walker’s:

Absent Social Security, senior citizens are a disparate group of peo-
ple whose common characteristic, age, has little political meaning.
Once governmental benefits are conferred, however, the group has
political relevance and is ripe for mobilization by policy entrepre-
neurs, interest groups, and political parties. (2003, p. 36)

CONCLUSION

This chapter has focused directly on the policy needs and interests of
older people and how they are addressed in American politics. In this ap-
plication, an important distinction has emerged between needs and inter-
ests, one that sheds considerable light on the emergence of older people as
major participants in American politics and as major beneficiaries of the
American welfare state. The acknowledged needs of older people extend
back centuries and were critical to the emergence of social policies for
older people in the early and middle years of social policy development in
the United States. Indeed, many such needs continue to be present within
the older population, especially among older populations of color and
very old women.

Yet the policy accomplishments and the concrete benefits that ac-
companied them—animating interest groups and providing the political
resources of income, leisure time, and self-identify to older people them-
selves—have served to transform needs into interests. The success of pub-
lic policy in bringing a modicum of security and well-being to late life
also, in Campbell’s words, made citizens out of a population that in the
early years of American social policy had been only the object of others’
compassionate concerns.
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Afterword
The Gerontological Imagination

Kenneth F. Ferraro

The contributors to this book have considered the major questions posed
by scholars studying aging and given a sense of how it is that gerontolo-
gists think about aging. In the process, they have helped us to see the el-
ements of the emerging paradigm for the scientific study of aging. The
purpose of this chapter is to make these elements explicit—to articulate a
gerontological imagination.

It has been commonplace for scholars interested in research on aging
to claim that gerontology is a field of study that lacks a paradigm, a fun-
damental image of its subject matter (Achenbaum, 1987, 1995; Maddox,
1987). The claim was reasonable and may be so to this day, but there are
also seeds of the development of a paradigm for gerontology. The lack of
a paradigm is not unusual for social sciences, but it is not as common in
the physical sciences (Ritzer, 1975). In a situation in which there are sev-
eral paradigms in a field, there is competition and intellectual conflict
among scientists as to the fundamental image of the subject of study. De-
spite considerable divergence within a field characterized as a multiple
paradigm science, there are obviously many unifying concepts, method-
ologies, and strategies for interpretation. Yet these do not necessarily
constitute a shared paradigm.

It is widely recognized that gerontology is a multidisciplinary enter-
prise, but problems arise in the articulation of its basic image of aging.
This chapter identifies some of the key elements in the conceptual frame-
work used in the scientific study of aging. In addition, it seeks to stimulate



thought in the field of gerontology toward developing a paradigm within
the field and to provide the basic ideas and themes that currently guide
scientific research on aging.

To approach this task from a different perspective, one might ask,
What is a gerontologist? Although many would agree that a gerontologist
is a person who engages in the scientific study of aging, there is still no
consensus as to what constitutes professional education for gerontolo-
gists. Indeed, there have been heated debates about efforts to standardize
the curriculum for preparing a gerontologist. Although the Association
for Gerontology in Higher Education has vigorously pursued the devel-
opment of curriculum standards, certification, and a “program of merit”
designation, others have countered that such endeavors are ill advised, for
a couple of reasons. First, because we do not yet have a paradigm for
gerontology, it is unlikely that we can effectively shape educational stan-
dards for this field. In other words, perhaps the paradigm should precede
the educational standards. Second, some would argue that there is no
such professional role properly labeled gerontologist. Rather, because
gerontology is multidisciplinary, and must remain so, what we want to
aid is professional development in those primary disciplines—sociology,
psychology, nursing, and social work, as examples—with accompanying
expertise in gerontology.

I choose to sidestep the issue of whether gerontologists do or should
exist in order to focus on the more relevant question in the development of
gerontology: What fundamental image needs to be fostered for anyone
studying aging, regardless of his or her professional background or aspira-
tions? That is, can biologists, sociologists, health educators, and political sci-
entists find some common ground for their intellectual work? Ideally, we
want a set of axioms from which other thoughts and ideas can be developed.

When we think of the possibility of a paradigm for gerontology, we
are not implying that all the details of this emerging science are known.
Rather, a paradigm describes a way of thinking or general organizing
principles that map the field. At its broadest level of conceptualization,
Ritzer (1975, p. 5) states that a paradigm serves several functions:

1. It defines what entities are (and are not) the concern of a particular
scientific community.

2. It tells the scientist where to look (and where not to look) in order to
find the entities of concern to him.

3. It tells the scientist what he can expect to discover when he finds and
examines the entities of concern to his field.

Within sociology, the field of my disciplinary training, C. Wright
Mills (1959) attempted to carve out a way of thinking about social life.
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His book The Sociological Imagination is not an encyclopedia of sociol-
ogy, but it remains one of the finest treatises on how sociologists think
about the social world. In other words, a clearly articulated paradigm is
the most efficient way of coming to understand a field. Also, as Kuhn
(1962) and Ritzer (1975) pointed out, a clearly articulated paradigm aids
the cumulative development of a science, by either incremental develop-
ment or revolution.

Although paradigms change, the goal here is to articulate an analytic
framework for the study of aging so that it may be challenged, strength-
ened, or refocused. This effort is purposively integrative. As Boyer (1990)
asserted, this type of integrative work emphasizes the need for scholars
to give meaning to isolated facts, placing them in perspective. “By inte-
gration, we mean making connections across the disciplines, placing the
specialties in larger context, illuminating data in a revealing way, often
educating nonspecialists, too” (p. 18).

The analytic framework developed here may be described as a geron-
tological imagination. The gerontological imagination is an awareness of
the process of human aging that enables one to understand the scientific
contributions of a variety of researchers studying aging. In addition, this
awareness allows people (not just gerontology scholars) to comprehend
the links among biological, behavioral, and social structure factors that
influence human aging. It is, by definition, a multidisciplinary sensitivity
to aging that incorporates the common stock of knowledge from the core
disciplines engaged in research on aging.

The basic elements of a gerontological imagination can be viewed as
representative of a culture of scientific thinking on aging. This scientific
culture has changed and will continue to change, as described earlier in
chapter 2. Moreover, my articulation of the gerontological imagination
has also changed since I first wrote about it in 1990. Some tenets remain,
but others have been added or substantially revised. Recognizing that
paradigms evolve, I offer seven tenets to elucidate what I mean by a
gerontological imagination. I reiterate that these are working ideas about
our current state of knowledge. They will merit revision as knowledge
about aging, especially human aging, accumulates.

ELEMENTS OF A GERONTOLOGICAL IMAGINATION

Aging and Causality

Aging is not a cause of all age-related phenomena. Thus, gerontologists
maintain a healthy skepticism for what are attributed to be age effects.
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One of the basic ideas in the study of research methodology is that certain
conclusions can be drawn only from certain types of research activities.
Readers familiar with the logic of experimental designs will recognize
that there are special problems with the conclusion that correlated vari-
ables have a causal relationship in one direction or the other. While the
details of that epistemological issue are not relevant for our current con-
cerns, we should be cautious about interpreting age-related phenomena as
being caused by age.

Within gerontology there is widespread dissatisfaction with the use
of age as a causal independent variable. This is especially the case in de-
velopmental research. Age is a very important marker of life events, life
transitions, social context, and resources, but age in and of itself is an
impotent causal variable. Jack Botwinick (1978, p. 307) stated this most
eloquently:

Age, as a concept, is synonymous with time, and time in itself can-
not affect living function, behavior or otherwise. Time does not
“cause” anything; it does not have physical dimensionality to im-
pinge upon the sensorium. . . . Time is a crude index of many events
and experiences and these indexed events which are “causal.”

Even at the biological level, aging is usually seen as an impotent
causal variable. It is not the passage of time that causes cellular or organic
changes. Consider the classic Hayflick (1965) experiments on normal
diploid human cells. Hayflick observed that regardless of the age of the
donor, such cells could proliferate in culture for only a finite number of
times. In other words, it was not aging per se that was related to cell
structure and reproduction but the number of passages such cells under-
went. Cunningham and Brookbank (1988) sum it up nicely: “The limit
on the number of cell doublings in vitro implies that there may be a pre-
determined life span of cells outside the body that is independent of
changes occurring with time in the body as a whole” (p. 64, emphasis
added).

Another way to consider this issue is that aging frequently gets a bad
name for things it did not cause. Aging is often considered a gremlin that
steals vitality and intellectual power from individuals. As Willott (1997)
observed, it is not the passage of time—directly related to chronological
aging—that causes various declines in human performance. Rather, there
are other processes, whether biological, neuropsychological, or social,
that are the true explanatory variables in understanding age-related
changes. Although many people will continue to conceptualize aging as a
gremlin or thief of human vitality and performance, there is now a con-
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siderable body of research indicating that this gremlin may be tamed or
subdued through interventions of various sorts.

When one is interested in identifying aging effects, one of the first
considerations that a good gerontologist raises is the possibility of cohort
(or generational) effects that are known to be age related. (A cohort refers
to a set of people born or experiencing some other event at the same time.)
It may not be growing older per se that brings about differences in the de-
gree of political conservatism in a given society; perhaps the time at which
individuals were born is more important in shaping these dispositions.
People who experienced the politically formative years of 18 to 27 during
the Great Depression of the 20th century in America are probably going
to have a different political and economic outlook from those who expe-
rienced those same politically formative years during the times of eco-
nomic prosperity in the 1950s and 1960s.

Before jumping to the conclusion that a cohort is a better variable to
explain age-related differences, however, it should be pointed out that co-
hort, in and of itself, is similar to aging in that it is limited to marking or
indexing events in gerontological research. Knowing when a person was
born does not give us a wholly adequate picture of the causal relation-
ships among these variables. Cohort indexes certain life events, historical
experiences, and cultural forms that are probably the real causal agents.
In that sense, discerning differences among age, period (sometimes re-
ferred to as time of measurement), and cohort effects is vital to our un-
derstanding of human aging. At the same time, one should maintain a
healthy skepticism about attributions of certain changes in human per-
formance or social relationships to aging. In summary, age is a useful cat-
egorizing variable in age-related differences for any phenomenon under
study. Such knowledge of age differences is important in the cumulative
development of knowledge on a subject. Knowledge that age is related to
certain criteria however, is not satisfactory in an explanatory scientific en-
terprise. A gerontological imagination can grow only when there is a
healthy skepticism about age as a causal variable.

A corollary of this first tenet is that aging is a life process, not a death
process. It is clear that aging is related to mortality, but death often gives
aging a bad name. Many might regard such a statement as humorous, but
it is nonetheless true. It is vitally important to be able to separate death
processes from life processes in studying the process of aging. Failure to
do so is to attribute to aging what is actually due to death or dying. In his-
torical perspective, the high prevalence of death among older people is a
relatively recent trend among modern societies. I conceptualize aging as a
life process primarily because of the need to distinguish various types of
causal effects in age-related research.
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An excellent illustration of how dying may make the aging process
look bad derives from the concept of terminal drop. Kleemeier (1962) pi-
oneered this concept by studying the relationship between test perfor-
mance and survival. He observed declines in test scores of men on several
occasions over the course of 12 years; however, what was most striking
was that the decline was much greater for those who died after one of 
the data collection periods than for those who survived during that same
interval.

Contemporary gerontologists have come to identify terminal drop
(or terminal change) as referring to decrements in social, psychological, or
biological functioning that are not functions of time since birth—age—
but of the amount of time before death. Researchers hold that terminal
drop indicates that there is a determinant chain of behavioral changes
that are really due to a death process (Ferraro & Kelley-Moore, 2001;
Riegel & Riegel, 1972). Distinguishing between aging effects and termi-
nal drop is critical for our image of the aging process, especially during
the later years. Riegel and Riegel suggested that if we eliminate people
who do not survive at least five years after testing from the analysis of age
differences, many of the so-called age declines derived from cross-
sectional research would disappear (see also Botwinick, 1977; White &
Cunningham, 1988).

Thanatology, the study of death and dying, is an intellectual enter-
prise separate from gerontology. Although it is helpful to be aware of
death and dying in the study of aging, we are not primarily interested in
those processes. Instead, we are interested in distinguishing between aging
and death processes in order to better understand each one.

Aging as Multifaceted Change

Aging involves biological, psychological, and social changes in individ-
uals at varying rates. The transitions associated with growing older are
probably not linearly related to chronological age, and the process of
aging itself is also multidimensional in nature.

The approach to the study of aging must recognize the dynamics of aging
and the multidimensionality of this dynamism. Nathan Shock, the pio-
neering biologist of aging, felt that “aging is a dynamic equilibrium. The
rates of aging differ for various systems in any given organism, however,
it is the whole organism that ages and dies” (see Baker & Achenbaum,
1992, p. 262). We see an aging organism, but there are many systems that
are aging at different rates (i.e., multifaceted change).

Drawing from a sociological framework, Featherman and Petersen
(1986) reached a parallel conclusion by noting that there are special prob-
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lems in attempting to mark or track individual aging. First, they note that
growing older is rife with change. Aging entails changes, but not all of
these changes are either progressive or detrimental. Second, “aging is a
process that reflects duration in state” (1986, p. 342). Thus, while aging
is a lifelong process, from birth to death, the transitions identified
throughout the life course are held for certain periods of time. In other
words, we should be interested in the length of time that individuals oc-
cupy certain states or possess certain qualities. According to Featherman
and Petersen, recognizing such duration dependence gives us a better
sense of the pace of individual aging within the various spheres of human
life, whether biological, psychological, or social.

In addition, aging is a process of embedded dynamisms because bio-
logical and psychosocial aging occur interactively. The changing organ-
ism faces social and cultural context that also changes. This leads
Featherman and Peterson (1986) to conclude that “there are many clocks
that time us” (p. 343). It is intriguing how similar this sounds to the
statement by the biologist Nathan Shock, but sociologists obviously focus
more on population processes that encompass interindividual common-
ality and diversity. There are indeed elements of common intellectual
ground, and this is one tenet on which there is considerable agreement.

Genetic Influences on Aging

The imprint of genetics on development and aging is substantial. Genet-
ics influences not only longevity but biological and behavioral processes
across the life course.

Although the influence of nature and nurture on aging has long been de-
bated, evidence from studies with a variety of organisms, from yeast to
humans, shows clearly that genetic influences on the aging process are un-
deniable. In human populations, the evidence comes primarily from two
types of studies: genealogical or family lineage and twins. Studies of cen-
tenarians and nonagenarians reveal that they often have family members
who also achieved exceptional longevity (Perls et al., 2002). Twin studies
compare people who are genetically identical (monozygotic twins), in-
cluding those reared apart, and people who are fraternal twins (dizygotic
twins). The evidence is fairly consistent that the longevity of identical twins
is more similar than is the case for fraternal twins. The emerging con-
sensus is that genes account for about 25% of what determines longevity
(Cournil & Kirkwood, 2001; Martin, Austad, & Johnson, 1996; Vijg &
Suh, 2005).

The link between genes and longevity is likely through modifications
in metabolism and resistance to oxidative stress (Vijg & Suh, 2005). It
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appears that the genetic determinants of longevity are principally those
that affect cellular maintenance and repair, either directly or indirectly
(Kirkwood, 2002). For instance, genes may help blunt the impact of ox-
idative damage on the organism. Moreover, evidence from the Human
Genome Project reveals that genes play a critical role in enabling the or-
ganism to avoid diseases, including cancer and cardiovascular disease. In-
deed, some have argued that it is not that genes program for longevity per
se, but that some genes help organisms avoid disease, thereby lengthening
life. It is also possible that genes may confer beneficial effects for selective
survival, even if they eventually have deleterious effects on the organ-
ism—what is referred to as antagonistic pleiotropy (Kirkwood, 2002;
Williams, 1957).

A gerontological imagination requires an awareness of genetic des-
tiny in the way in which an organism ages. This is not to privilege genet-
ics above environmental or behavioral factors because there is ample
evidence that environments substantially influence the actions of genes.
Rather, the value of genetic awareness is that there may be limits to an or-
ganism’s ability to benefit from lifestyle changes or environmental im-
provements. Some diseases, for instance, sickle cell anemia, are strongly
influenced by genetics. The prevalence and course of other diseases may
be only partially shaped by genetics. Gerontology is enhanced by the sys-
tematic consideration of the role of gene-environment interactions in the
course of human aging.

Aging and Heterogeneity

Age is positively associated with heterogeneity in a population.

George Maddox (1987), in his Kleemeier lecture to the Gerontological So-
ciety of America, considered the heterogeneity of the older adult popula-
tion to be one of the fundamental axioms in his study of aging. Although
it is convenient to use age as the categorizing variable for analyzing human
life, just because people are the same age does not necessarily mean that
they have many things in common. This is especially the case as we con-
sider the life course, because many scholars have come to agree that peo-
ple become less alike as they grow older. In statistical terms, means
(averages) of traits may vary over the life course, but standard deviations
on such traits will often be larger in the advanced years. Childhood and
youth are extremely age-graded times of life. While we all experience var-
ious normative life events, the nonnormative events accumulate over time
and are often quite influential in shaping lives, creating more diversity be-
tween individuals.
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The fact that older people are a diverse population has led one social
scientist to caution investigators about the use of the mean, or average, to
describe older adults. As Quinn (1987) so aptly states, “The most impor-
tant characteristic of the aged is their diversity. The average can be very
deceptive, because it ignores the tremendous dispersion around it. Beware
of the mean” (p. 64).

Empirical illustrations of this phenomenon abound. Maddox demon-
strates this phenomenon in several ways in health research, most recently
by studying trajectories of functional impairment in later life. Hayslip
and Sterns (1979) examined a number of tests for age differences in crys-
tallized and fluid intelligence and problem solving. While some age dif-
ferences occurred across the ages, showing older adults with lower levels,
the striking finding of their research was that the standard deviations on
almost all of the measures examined were much greater for older adults
than for younger ones. Methodologically, we should be sensitive to dif-
ferences in the variance of scores across age groups as well as to differ-
ences in mean scores. Current cohorts of older adults are very diverse,
and there is little reason to expect that such diversity will shrink in future
years.

Although there is a tendency toward certain functional declines with
aging, there are substantial individual differences in the rate of such de-
clines. In addition, many functional abilities can be strengthened or main-
tained with intervention. One should not conclude that age inevitably
brings a decline in human structure and function. Willott, Jackson, and
Hunter (1987) present evidence that aging does not always lead to a de-
cline in the size of neurons, as is commonly believed. Instead, they found
that no inevitable change in neuronal size need occur and some neurons
actually increase in size with aging.

The concept of normal aging has gained considerable currency in
gerontology, but it also has its limitations. It is valuable for distinguish-
ing normal aging from age-related changes that are pathological in origin.
Just as we noted that aging is a life process and that we must distinguish
it from death processes, so also we must distinguish aging from disease
processes. The insightful work of Rowe and Kahn (1987) indicates that
“the emphasis on ‘normal’ aging focuses attention on learning what most
older people do and do not do, what physiologic and psychologic states
are typical. It tends to create a gerontology of the usual” (p. 143, em-
phasis added). Rowe and Kahn assert that we are ready for a new con-
ceptual distinction to move the field of gerontology forward. They feel
that the distinction between aging caused by pathological factors and
normal aging is a useful one, but they assert that the normal-aging con-
cept is quite broad in and of itself.
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Some of the weaknesses in the term normal aging are a neglect of
(1) heterogeneity among older people undergoing normal aging, (2) the
implication of risk or harm associated with normal aging, and (3) what
is modifiable within the sphere of normal aging (Rowe & Kahn, 1998).
Therefore, they recommend the division of normal aging into successful
aging and usual aging. They note that there are certain tendencies toward
functional declines with aging, but that there are individuals who have
grown older without such functional declines. They suggest that these in-
dividuals might be regarded as aging successfully with regard to the par-
ticular trait or characteristic under study. By contrast, people who show
typical nonpathological, age-linked losses would be characterized as ex-
periencing usual aging.

There are problems with their proposed conceptual distinction; chief
among them is that the term usual is seen as describing the residual of suc-
cessful aging. Does usual aging mean “unsuccessful aging?” Regardless of
the preferred terms to describe the phenomenon, Rowe and Kahn should
be commended for emphasizing the heterogeneity observed in older adult
populations as well as the recognition that many traits can be modified
through appropriate interventions. The concept of modifiability is di-
rectly linked to the heterogeneity of a population, as Maddox (1987)
points out: “Heterogeneity constitutes prime evidence of the modifiabil-
ity of aging processes and hence the potential for intentional modification
of these processes” (p. 562). Hence, heterogeneity of older adult popula-
tions and modifiability of the aging process may be two sides of the same
coin.

Evidence now abounds from research on information processing that
older adults can perform well on many intellectual tasks they were previ-
ously thought unable to do. Baltes (1993) concluded from an extensive
review of research on the aging mind that for some types of cognitive
function (i.e., cognitive pragmatics), “there is evidence for stability and
positive change in persons who reach old age without specific brain
pathology, and who live in favorable circumstances” (p. 580). Other re-
search shows the value of intervention on cognitive functioning, such as
in the case of being offered special instructions or coaching. Suffice it to
say that many of the assumptions we have had about performance decre-
ments over the life course are neither pathologically induced nor neces-
sarily “normal.” If appropriate interventions can be modeled, many of
the so-called declines in psychological and biological functioning can be
abated (Baltes, 1993). By Willott’s (1997) analogy, the gremlin can be
slain, tamed, or at least caged. This also suggests the value of searching
for the origins of heterogeneity among the events and experiences earlier
in the life course.
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Aging and Life Course Analysis

Aging is a life-long process, and using a life course perspective helps 
advance the scientific study of aging.

As noted earlier, Shock advocated for studies over the entire life span
(Baker & Achenbaum, 1992). Both developmental psychologists (e.g.,
Baltes, Reese, & Lipsitt, 1980) and sociologists (e.g., Elder, 1994; Riley,
1987) helped build this emphasis on study of the life span or life course
as an entity. And as Waters showed in Chapter 4, many biologists use an-
imals with a short life span to study development and senescence. Life
course studies are helpful in their own right, but are they an integral part
of the gerontological imagination? Why is the life course perspective rel-
evant to gerontologists?

Aging involves a series of transitions from birth to death, with both
advantages and disadvantages. According to Riley (1985), “Aging is a
lifelong process of growing up and growing older from birth to death,
moving through all the strata in society; it is not simply growing old be-
yond some arbitrary point in the life course” (p. 374). As noted earlier,
gerontology as a field has changed from just studying older people to study-
ing the process of growing older. Critical to the gerontological imagina-
tion is an awareness that aging is a lifelong process involving transitions
from birth to death (Elder, 1994). This has become widely recognized in
psychology as the life span perspective or life span developmental perspec-
tive on aging. Sociologists prefer to use the phrase life course perspective,
in part because the concept of life span is widely used in biology to refer
to maximum longevity. Although the preferred phrase may be debated,
gerontologists who do not use a life course or life span framework may
be disadvantaged in their conceptual and empirical endeavors. Why? Be-
cause if there are early origins of the heterogeneity observed in older adult
populations, then failure to adopt a longer or life course perspective may
lead to a gerontology of temporal proximity.

Aging in society involves numerous transitions, as others expect cer-
tain things of individuals at certain ages. Certain roles must be taken up,
while other activities and roles are laid down. Thus while age, as a vari-
able measured in chronological years, increases at equal intervals, aging,
as a life process involving transitions, is not necessarily linear. Rather,
much of what we know about the life course is at certain seasons of an in-
dividual’s life, and certain ages play more pivotal roles than others in
shaping the individual’s biological, psychological, and social life.

Turning 16, 21, 50, 65, or 100 all have special meanings in Ameri-
can society, and there are other ages throughout the world that are
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similarly recognized as pivotal in the life course. On the biological side,
there are important life stages related to reproduction. It is hard to over-
state the importance of puberty, fertility, and menopause as markers of
key life course stages shaping the way we age. If we are interested in the
process of growing older, we would be wise to recognize earlier transi-
tions in a person’s life, as well as the environmental context of these tran-
sitions. Moreover, the very process of aging varies in sociocultural space
and time (Elder, 1994).

The stock of knowledge in gerontology shows clearly the utility of
information from earlier life in predicting attitudes, personality, behavior,
or health in later life. The emergent life course epidemiologic perspective
seeks to identify the early origins of disease and disability (Lynch &
Smith, 2005). For health gerontology, the idea is that the best models of
health in later life will incorporate elements of early life—from birth and
middle age to the early periods of later life. According to Wadsworth
(1997), there is growing interest in taking a “lifetime view of the natural
history of some common serious illnesses which usually begin in middle
or later life” (p. 860).

The logic of life course analysis applies to many fields of inquiry be-
sides health. It is clear that studies of asset accumulation also reveal the
value of a good start in the race toward economic well-being. Studies of
health and wealth are adding to the orientation that studying aging as a
process from birth to death is scientifically advantageous. There is still
value in what might be described as cohort-centric studies, those that ex-
amine selected age groups such as those over age 65 or over age 75, but
the recognition is growing among gerontologists that the logical next
step after the cohort-centric studies is to conduct panel studies of multi-
ple cohorts.

Aging and Cumulative Disadvantage

Disadvantage accumulates over the life course, thereby differentiating a
cohort over time.

Research on a wide array of topics shows the importance of early advan-
tage or disadvantage on the aging process (Dannefer, 2003; O’Rand,
1996). Gerontology benefits from recognizing how disadvantage accu-
mulates over the life course, for studying both intraindividual change and
cohort differentiation (Dannefer, 1987).

Life course studies point to a wide array of biological and social
forces that differentiate a population over time, but the concept of cu-
mulative disadvantage helps one to see how trajectories arise from early
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inequalities. This view of the life course typically shows that some persons
are advantaged in their early years, and this advantage compounds over
time. Others are disadvantaged because of genetic or environmental fac-
tors, and these disadvantages also accumulate. They might compensate
for the early disadvantage by working harder or enduring more, but the
challenges they face are clear.

In a sense, disadvantages may scar the person’s life chances (Preston,
Hill, & Drevenstedt, 1998), and many of the inequalities observed in
later life were actually established earlier. For instance, racial inequalities
in health do not emerge during later life. There are well-documented
racial differences in health at birth, in infancy and childhood, and
throughout most of adulthood (Ahmed, 1994; Ferraro & Farmer, 1996;
Ferraro, Thorpe, McCabe, Kelley-Moore, & Jiang, in press). If gerontol-
ogists systematically examine the accumulation of disadvantage—
whether it is oxidative damage or financial stress—they will be better
positioned to observe how heterogeneity results in part from early in-
equalities. Gerontology is not simply the study of older people, but in-
cludes research on how early disadvantage shapes later life. It is
incumbent on gerontologists to consider using a wide-angle lens to iden-
tify the accumulation of risk factors across the life course.

At the same time, one should not accept a simple model of determi-
nation due to the accumulation of early adverse experiences. Gerontolo-
gists look for early origins of the outcomes under consideration, but the
effects of early disadvantages are not inexorable; instead, trajectories
have a certain degree of plasticity. Some people experience adversity and
are scarred; others experience adversity and emerge strengthened or weath-
ered by the experience, perhaps helping them to deal with a future ad-
verse event (Elder, 1974).

Studying such life course challenges and adjustments also enables
one to examine the possibility that feedback mechanisms and cyclical
change often occur over the life course. The growing use of longitudinal
data is pointing precisely to such mechanisms of spiral decline. The key is
to examine the long-term antecedents of declines in later life.

Aging and Ageism

There is a propensity toward ageism in modern societies; ageism may
also exist among elderly people or those who work with or for elderly
people. Even scholars interested in aging may manifest ageism.

Gerontologists should be aware of the prejudice and discrimination 
directed toward older people. The emergent paradigm of the gerontolog-
ical imagination is dependent upon the social and intellectual climate.
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Achenbaum (1987) claims that gerontology should be comparative in na-
ture; thus, it is important to note that societies and social structures have
different images of, and norms regarding, growing older. Several scholars
have noted, when comparing societies, a tendency toward ageism in mod-
ern societies (e.g., Fry, 1997).

A stunning illustration of the problem of ageism in American society
as well as other modern societies was offered by Pat Moore in a three-
year participant observation study. Moore, a 26-year old industrial de-
signer at the time, disguised herself as an older person to more fully
experience what it means to be an older person in America. Perhaps the
reader will recall the potent revelations of Griffin (1960) in the book
Black Like Me, an account of white man who underwent cosmetic
changes to make himself look black and then experienced the cultural and
social life of being in a minority group. Just as Griffin staged a racial tran-
sition, Moore staged an age transition. With the help of a professional
makeup artist, she disguised herself as an older person and traveled
throughout the United States and Canada over several years in a variety
of settings. She varied the “old” Pat Moore by portraying different levels
of social standing: a poor old woman, a middle-class old woman, and a
relatively wealthy old woman.

Moore’s reflections regarding this experience, described in her book
Disguised (1985), are most illuminating for understanding ageism in
modern societies. She was both loved and hated, welcomed and spat on.
Some individuals recognized her situation and in some cases her plight and
offered assistance unconditionally. Others found her easy prey for mugging
or did not extend common courtesies shown to others. In one situation,
she purchased a typewriter ribbon from the same store on two consecu-
tive days, but on one day she was the older Pat and one the younger Pat.
She acted identically on both days, and even wore the same dress on the
two occasions. Mouthing the same words, one day and the next, appear-
ing as the older Pat Moore and then as the younger Pat Moore, she re-
ceived incredibly different reactions from the same clerk. The clerk was
condescending and curt with the older Pat but affable and gracious with
the younger Pat.

Lest we think that businessmen and teenage gangs are the only ones
who have ageism in their veins, Pat Moore also visited conferences on
aging, where other gerontologists, social scientists, and planners were in
attendance. As an older person in the midst of a gerontology conference,
she frequently experienced exclusion and neglect. Ageism runs deep, and
unfortunately, it continues to reemerge despite efforts to eradicate it.

People who contact or work on a daily basis with impaired older in-
dividuals or those suffering from various forms of disadvantage may be
particularly likely to be ageist in their orientations. Such ageism may not
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turn into discriminatory actions but rather spur kindness and self-sacrifice
for the older adult. Clinicians frequently see those with serious problems;
thus, the clinical perspective in gerontology can be misleading if it leads
to a mind-set of aging as steady progress toward disease, disability, and
death. Older adults are a diverse population. The majority of older adults
in America are relatively healthy, relatively independent, vibrant, and
alert. If all service professionals do is work with older adults who do not
commonly display these characteristics, we may fail to recognize the di-
versity within this population. The relatively healthy and independent
older adults are the so-called invisible elders. The ones who receive the
most media attention are the more extreme cases—usually the extremely
disadvantaged, but occasionally the exceptionally successful older adult.

One thing that sociologists have taught us regarding racism, sexism,
and ageism is that they are institutionally based phenomena. In other
words, social structures may exist that maintain or reinforce ideas and ac-
tions based on some form of prejudice or discrimination (Minkler, 1990).
Because these phenomena are institutionally based, it is entirely conceiv-
able that members of minority statuses will hold some of the same ideas
and may in fact also engage in discriminatory behaviors. Women are
often held captive to the vestiges of sexism in society. African and His-
panic Americans may similarly be victims of ideas and actions that de-
value their status. It is most unfortunate when these phenomena are
internalized by the individuals to whom they are directed so that they ex-
hibit them as well. Ageism may be lodged most deeply in the minds of in-
dividuals who are approaching advanced ages. Self-effacing behavior on
the basis of age by older adults is just one illustration of the depth of the
problem.

We expect certain behaviors of individuals at certain ages, and these
constrain opportunities in social life. Fortunately, there are some signs
that as a society, we are becoming more willing to accept asynchroniza-
tion over the life course. While age norms are still structured in the very
early ages, we are growing more tolerant of people in middle and later life
engaging in behaviors atypical for their age.

As I mentioned earlier, ageism is unfortunately reappearing in new
forms. Gerontologists and activists for older adults often felt that they
had made great strides in stemming the tide of ageism in American soci-
ety. One must watch recent developments in social policy, however, to see
if ageism is lodged within positions on social issues. For example, discus-
sions of rationing health care may devalue medical care for older adults
due to perceived length of life. A second example of potentially ageist
policy initiatives can be seen in the activities of groups touting genera-
tional equity. For medical care as well as for employment opportunities
and Social Security, the generational equity debate often pits the needs of 
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children against the needs of older adults. Gerontologists understand the
gravity of neglecting children’s needs, but they also understand that one
cannot dismiss an entire population group just because of age.

A FLUID IMAGINATION

There is no claim to a reified gerontological imagination here; rather, this
chapter has attempted to articulate the major tenets of a gerontological
imagination. Such an imagination will, of course, undergo change, and
that is a healthy process. This book is intended to help shape a geronto-
logical imagination and work toward the definition of a paradigm in the
study of aging. To this end, I welcome challenges or additions to this de-
finition of a gerontological imagination. The intellectual climate for this
discussion is vibrant, and the policy issues before us demand vigorous at-
tention. I hope that this chapter and this book will serve to clarify our
fundamental image of what aging is and what we can do to enhance the
experience of those fortunate enough to grow older.

REFERENCES

Achenbaum, W. A. (1987). Can gerontology be a science? Journal of Aging Stud-
ies, 1, 3–18.

Achenbaum, W. A. (1995). Crossing frontiers: Gerontology emerges as a science.
New York: Cambridge University Press.

Ahmed, F. (1994). Infant mortality and related issues. In I. L. Livingston (Ed.),
Handbook of Black American health: The mosaic of conditions, issues, poli-
cies, and prospects (pp. 216–235). Westport, CT: Greenwood Press.

Baker, G. T., III, & Achenbaum, W. A. (1992). A historical perspective of re-
search on the biology of aging from Nathan W. Shock. Experimental Geron-
tology, 27, 261–273.

Baltes, P. B. (1993). The aging mind: Potential and limits. Gerontologist 33,
580–594.

Baltes, P. B., Reese, H. W., & Lipsitt, L. P. (1980). Life-span developmental psy-
chology. Annual Review of Psychology, 31, 65–110.

Botwinick, J. (1977). Intellectual abilities. In J. E. Birren & K. Warner Schaie
(Eds.), Handbook of the psychology of aging (pp. 580–605). New York:
Van Nostrand Reinhold.

Botwinick, J. (1978). Aging and behavior. New York: Springer Publishing.
Boyer, E. J. (1990). Scholarship reconsidered: Priorities of the professoriate.

Princeton, NJ: Carnegie Foundation for the Advancement of Teaching.
Cournil, A., & Kirkwood, T. B. (2001). If you would live long, choose your par-

ents well. Trends in Genetics, 17, 233–235.

340 GERONTOLOGY



Cunningham, W. R., & Brookbank, J. W. (1988). Gerontology: The psychology,
biology and sociology of aging. New York: Harper.

Dannefer, D. (1987). Aging as intracohort differentiation: Accentuation, the
Matthew effect, and the life course. Sociological Forum, 2, 211–236.

Dannefer, D. (2003). Cumulative advantage/disadvantage and the life course:
Cross-fertilizing age and social science theory. Journal of Gerontology: So-
cial Sciences, 58B, S327–S337.

Elder, G. H., Jr. (1974). Children of the Great Depression: Social change in life
experience. Chicago: University of Chicago Press.

Elder, G. H., Jr. (1994). Time, human agency, and social change: Perspectives on
the life course. Social Psychology Quarterly, 57, 4–15.

Featherman, D. L., & Petersen, T. (1986). Markers of aging: Modeling the clocks
that time us. Research on Aging, 8, 339–365.

Ferraro, K. F., & Farmer, M. M. (1996). Double jeopardy to health hypothesis
for African Americans: Analysis and critique. Journal of Health and Social
Behavior, 37, 27–43.

Ferraro, K. F., & Kelley-Moore, J. A. (2001). Self-rated health and mortality
among Black and White adults: Examining the dynamic evaluation thesis.
Journal of Gerontology: Social Sciences, 56B, S195–S205.

Ferraro, K. F., Thorpe, R. J., Jr., McCabe, G. P., Kelley-Moore, J. A., & Jiang, Z.
(in press). The color of hospitalization over the adult life course: Cumulative
disadvantage in Black and White? Journal of Gerontology: Social Sciences,
61B.

Fry, C. L. (1997). Cross-cultural perspectives on aging. In K. F. Ferraro (Ed.),
Gerontology: Perspectives and issues (pp. 138–154). New York: Springer
Publishing.

Griffin, J. H. (1960). Black like me. New York: Signet.
Hayflick, L. (1965). The limited in vitro lifetime of human diploid cell strains. Ex-

perimental Cell Research, 37, 614–636.
Hayslip, B., & Sterns, H. L. (1979). Age differences in relationships between

crystallized and fluid intelligences and problem solving. Journal of Geron-
tology, 34, 404–414.

Kirkwood, T. B. L. (2002). Evolution of ageing. Mechanisms of Ageing and De-
velopment, 123, 737–745.

Kleemeier, R. W. (1962). Intellectual change in the senium. In Proceedings of the
Social Statistics Section of the American Statistical Association (122nd an-
nual meeting), 290–295.

Kuhn, T. (1962). The structure of scientific revolutions. Chicago: University of
Chicago Press.

Lynch, J., & Smith, G. D. (2005). A life course approach to chronic disease epi-
demiology. Annual Review of Public Health, 26, 1–35.

Maddox, G. L. (1987). Aging differently. Gerontologist, 27, 557–564.
Martin, G. M., Austad, S. N., & Johnson, T. E. (1996). Genetic analysis of aging:

Role of oxidative damage and environmental stresses. Nature Genetics, 13,
25–34.

Mills, C. W. (1959). The sociological imagination. New York: Oxford University
Press.

The Gerontological Imagination 341



Minkler, M. (1990). Aging and disability: Behind and beyond the stereotypes.
Journal of Aging Studies, 4, 246–260.

Moore, P. (1985). Disguised. Waco, TX: Word Books.
O’Rand, A M. (1996). The precious and the precocious: Understanding cumula-

tive disadvantage and cumulative advantage over the life course. Gerontol-
ogist, 36, 230–238.

Perls, T. T., Wilmoth, J., Levenson, R., Drinkwater, M., Cohen, M., Bogan, H.,
et al. (2002). Life-long sustained mortality advantage of siblings of cente-
narians. Proceedings of the National Academy of Science, 99, 8442–8447.

Preston, S. H., Hill, M. E., & Drevenstedt, G. L. (1998). Childhood conditions
that predict survival to advanced ages among African Americans. Social Sci-
ence and Medicine, 47, 1231–1246.

Quinn, J. F. (1987). The economic status of the elderly: Beware of the mean. Re-
view of Income and Wealth, 33, 63–82.

Riegel, K. F., & Riegel, R. M. (1972). Development, drop, and death. Develop-
mental Psychology, 6, 306–319.

Riley, M. W. (1985). Age strata in social systems. In R. H. Binstock & E. Shanas
(Eds.), Handbook of aging and the social sciences (pp. 369–411). New York:
Van Nostrand Reinhold.

Riley, M. W. (1987). On the significance of age in sociology. American Sociolog-
ical Review, 52, 1–14.

Ritzer, G. (1975). Sociology: A multiple paradigm science. Boston: Allyn &
Bacon.

Rowe, J. W., & Kahn, R. L. (1987). Human aging: Usual and successful. Science,
237, 143–149.

Rowe, J. W., & Kahn, R. L. (1998). Successful aging. New York: Pantheon.
Vijg, J., & Suh, Y. (2005). Genetics of longevity and aging. Annual Review of

Medicine, 56, 193–212.
Wadsworth, M. E. J. (1997). Health inequalities in the life course perspective. So-

cial Science and Medicine, 44, 859–869.
White, N., & Cunningham, W. R. (1988). Is terminal drop pervasive or specific?

Journal of Gerontology: Psychological Sciences, 43, 141–144.
Williams, G. C. (1957). Pleiotropy, natural selection and the evolution of senes-

cence. Evolution, 11, 398–411.
Willott, J. F. (1997). Neurogerontology: The aging nervous system. In K. F. Fer-

raro (Ed.), Gerontology: Perspectives and issues (pp. 68–96). New York:
Springer Publishing.

Willott, J. F., Jackson, L. M., & Hunter, K. P. (1987). Morphometric study of the
anteroventral cochlear nucleus of two mouse models of presbycusis. Journal
of Comparative Neurology, 260, 472–490.

342 GERONTOLOGY



343

Subject Index

Acrylophobia, 170
Active pathology, 113–114
Activities of daily living (ADLs), 116–118,

158, 297
African American Health study, 124
Age, as a demographic, 208, 298
Age integration, 209, 293
Ageism, 31, 236, 246, 337–340
Age stratification theory, 207–209
Aggregate versus disaggregated

trajectories, 217–218
Aging, defined, 59, 203
Aging and Society, 25
Aging Better (Cowdry), 20
Aging in place, 295–296
AHEAD (Survey on Assets and Health

Dynamics Among the Oldest Old),
112, 121

Alzheimer’s disease. See Dementia of the
Alzheimer’s type (DAT)

American Association of Retired Persons
(AARP), 24, 319

“American exceptionalism,” 308, 315
Anchor methods, for determining

meaningful change, 125–126
Anorexia of aging, 139, 141–142
Antagonistic pleiotropy, 60–61, 63, 65,

332
Anthropologists, 184
Antioxidants, 72, 73, 229
Arteriosclerosis (Cowdry), 20
Arts for Elders, 256
Associative deficit hypothesis, 102
Autonomy, 254, 255

Balance, exercise training and, 163–164
Baltimore Longitudinal Study (BLSA), 20
Basal metabolic rate (BMR), 139

Behavioral Risk Factor Surveillance
System Survey (BRFSS), 121

Berlin Aging Study, 90
Bioethics, 254–258
Biology

aspects of the brain, 101–102, 193
caloric restriction (CR), 68–70, 73, 136
cellular senescence, 62–64
evolutionary theory, 60–62
gene-environment interaction, 64–66
hormones, 66–68
knowledge gaps, 78–79
oxidative stress, 70–74, 337
studies of youngest-old and oldest-old,

74–78
BLSA (Baltimore Longitudinal Study), 20
Body mass index (BMI), 144
Buffering, of disabilities, 118

Cachexia, 143
Caloric restriction (CR), 68–70, 73, 

136
Cancer

caloric restriction, 68, 70
cellular senescence, 63
centenarians, 75–76
fitness, 165
hormones, 67–68
nutrition, 134, 140, 144
oxidative stress, 71
Werner’s syndrome, 75

Cardiovascular health
cumulative advantage/disadvantage

(CAD) and, 228–233
exercise effects on, 103, 160, 164,

167–168, 171
hormones and, 67
nutrition and, 134, 135, 138, 142



Care needs and provision, 40–41,
298–299, 300–301 (see also Long-
term care insurance)

Causality, 30, 100, 213–214, 327–330
Cellular senescence, 62–64
Centenarians, 74–78
Chance, 64
Change

gerontological imagination and,
330–331

meaningful, 125–127
multifaceted, 30, 330–331
rate of, 214–215
social change and personal biography,

205–206, 209–211
Children of the Great Depression,

209–210
Cognitive development

Alzheimer’s and, 233–235 (see also
Dementia of the Alzheimer’s type
[DAT])

basic sensory/perceptual capabilities
and, 100–101

cognitive functioning, 94–96
explanations of decreases in abilities,

96–102
and the field of gerontology, 90–91
improving abilities, 102–103
methodological issues, 91–93
overview, 89–90
skill training, 103

Cognitive training, 102
Cohabitation, 301
Cohorts, 223–224, 329 (see also

Cumulative advantage/disadvantage
[CAD])

Committee on Human Development,
University of Chicago, 22, 25

Common cause hypothesis, 100
Computational modeling, 92
Context, 215–216
Cortisol, 229–230
Costs. See Economic issues
Creativity, 255–256
Cross-national perspectives, 188, 249,

268, 284, 285, 314–315
Cross-sectional versus longitudinal

research design, 92–93
Cumulative advantage/disadvantage

(CAD), 31, 225–227, 232–233, 235,
336–337

Curvature of the spine, 144

Death, 38–39, 44, 291, 329–330

Deinstitutionalization of the life course,
218–219, 236

Dementia of the Alzheimer’s type (DAT)
cardiovascular health and, 228–233
cognitive development and, 233–235
definition of, 226–227
etiology and prevention, 227–228
and the life course as a cultural

construct, 235–237
nutrition and, 139
prevalence of, 44, 195

Demography, 35, 36–42, 42–49, 50
Dependency, 118
Depression, 139, 235
Deterioration versus aging, 59
Diabetes mellitus, 137–138
Dietary issues. See Nutrition
Disability

care needs and, 298
demography and, 38–39
Fried’s subclinical disability, 123–124
meaningful changes over time, 124–127
measurement and conceptual

innovations, 120–124
Nagi’s model, 113–114, 115–117
overview, 111–112
Verbrugge and Jette’s model, 117–120

Disciplining Old Age: The Formation of
Gerontological Knowledge, 253

Disease prevention, nutrition for,
135–136

Disengagement theory, 187–188
Disguised (Moore), 338
Disposal soma hypothesis, 60
Distributional methods, determining

meaningful change, 125–126
Duke Longitudinal Studies of Aging, 24,

205

Economic issues, 41–42, 145–146 (see also
Retirement and financial security)

Education, as human capital, 277–278
Elder abuse, 254
Elderly Nutrition Program, 145
Emotional development, 192–194
Employee Retirement Income Security Act

(ERISA), 281
Endurance exercise, 157–163
Energy decline, 138–139
Established Populations for

Epidemiological Studies of the
Elderly, 44

Ethel Percy Andrus Gerontology Center,
24

344 GERONTOLOGY



Event history models, 214
Evolutionary biology, 60–62
Exacerbation, of disabilities, 118–119
Exercise. See Fitness and exercise
Exercise: A Guide from the National

Institute on Aging, 169
Experimental (micro) study approaches,

91–92
Expertise, and age-related decline, 102

Falling, exercise training and, 163–164
Families, 40–41, 47–49, 291–293,

298–299, 300
Family and Medical Leave Act, 309
Fertility patterns, 292
Financial security. See Retirement and

financial security
Fitness and exercise

benefits, 163–169
cardiovascular health and DAT

prevention, 230–232
cognitive abilities and, 103
exercise science, 154–155
practical considerations, 169–171
resistive and endurance exercise,

157–163
sarcopenia, 155–157

Food assistance programs, 145
Food insecurity, 146
Food safety, 145–146
Free radical theory, 66, 70, 72
Functional limitations, 113–114, 115, 141

Gender, 45, 124, 251, 298–299
Genetic influences, 30, 60, 64–66,

331–332
Geriatrics, 16, 236, 245
Geriatrics: The Diseases of Old Age and

Their Treatment, Including
Physiological Old Age, Home and
Institutional Care, and Medico-Legal
Relations (Nascher), 17, 25

Gerontological imagination
ageism, 31, 337–340
as an emerging paradigm, 29
causality, 30, 213–214, 327–330
cumulative disadvantage, 31, 225–227,

232–233, 235, 336–337
genetic influences, 30, 60, 64–66,

331–332
heterogeneity, 30, 44–45, 204, 332–334
life course perspectives, 31, 335–336

(see also Life course perspectives)
multifaceted change, 30, 330–331

Gerontological Society of America (GSA),
4, 25, 26, 29, 245, 319

Gerontology
as an interdisciplinary field, 3, 4–6,

9–11
definitions of, 15, 203
G. Stanley Hall’s contributions to,

17–18
and the gerontological imagination,

30–32, 326–327
growth after WWII, 25–26, 29
I. L. Nascher’s contributions, 17
institutional involvement in the study

of, 18–20, 24–25
major figures in the field of, 20–23
Metchnikoff on, 14–16
as a multidisciplinary field, 3, 4
specific disciplines and, 6–9

Gerontology education, 4, 326
Gerontology Research Center, National

Institute on Aging, 20, 25
Government. See Retirement and financial

security
Grandparenthood, 293–294
Great Society programs, 309
Green Thumb, 319
Growing Old (Cumming and Henry), 23

Handbook of Aging series, 26, 247, 248
Hayflick limit, 62
Health and Retirement Study/Assets and

Health Dynamics Among the Oldest-
Old, 44

Health and Retirement Study (HRS), 121
Health-related quality of life (HRQoL)

measures, 125–126
Hearing loss, 94
Hermeneutics, 253
Heterogeneity, 30, 44–45, 204, 332–334
Historical context, 216, 248–249
Hormones, 66–68
The Household Physician, 15
Human Genome Project, 332
Humanist gerontology

bioethics and creativity, 254–258
disciplinary perspectives, 248–251
interdisciplinary methods, 251–253
introduction, 245–248

Hypertension, 138, 160

Immunosenescence, exercise and,
165–167

Impairments, 113–115
Independent living, 295–296

Subject Index 345



Inflammation, exercise and, 165–167
Information-degradation hypothesis, 100
Informed consent, 254
Inhibition and control, 97–98
Institutionalization, 204, 236
Instrumental ADLs (IADLs), 116–118
Insulin, 164–165, 231
Intelligence, 96
Interdisciplinary studies, 3, 4–6, 9–11,

251–253
Interindividual divergence, 224
Intrinsic disability, 119
Invisible elders, 339

Jette, Alan (See also Verbrugge and Jette’s
disability process)

Josiah Macy, Jr., Foundation, 19
Joubert, 15
Journal of Gerontology, 26
Journals, 26–28

Kansas City Study of Adult Life, 23
Kyphosis, 144

Labor force participation, 46–47 (see also
Retirement and financial security)

Late-Life Function and Disability
Instrument (Late-Life FDI), 122–123

Latent class analysis, 214–215, 217
Latent growth curve analysis (LGCA),

214–215, 217
Legislative Council on Older Americans,

319
Leonard Davis School of Gerontology, 24
Life course perspectives (See also Dementia

of the Alzheimer’s type [DAT]; Social
structures and individual lives)

age stratification theory, 207–209
continuing challenges, 216–219
contributions to mainstream sociology,

212–216
core principles, 204–207
cumulative advantage/disadvantage

(CAD), 225–227, 235
deinstitutionalization of the life course,

218–219, 236
gerontological imagination and, 31,

335–336
human agency, 207
individual, collective, and symbolic

outcomes, 223–224
linked lives, 206–207, 211
personal biography and social change,

205–206, 209–211

social construction of the life course,
211–212

value of, 335–336
Life cycle model, retirement and financial

security, 275–280
Linked lives, 206–207, 211
Literacy, as cumulative advantage in DAT

prevention, 233–235
Literary studies of aging, 249–250
Living arrangements, 47–49, 295–301
Longitudinal Aging Study Amsterdam, 90
Longitudinal research design, 92–93, 205
Longitudinal Study on Aging, 44
Long-term care insurance, 279–280, 284

Macro (psychometric) study approaches,
91–92

Macy Foundation. See Josiah Macy, Jr.,
Foundation

Marriage and divorce, 292–293
“The Matthew Effect in Science,” 224
Meals on Wheels, 145
Meaningfully important difference (MID),

126
Measurement, disability, 120–124
Medicaid, 284, 300, 309
Medicalization, 236–237
Medicare, 284, 300, 309, 312, 314
Medicare Catastrophic Coverage Act of

1988, 309
Memory ability, 94–96
Meta-analysis, 93–94
Metabolic syndrome, 231
Micro (experimental) approaches, 91–92
Microfication, 238
Morbidity, 38–39
Mortality, 38–39, 44, 291, 329–330
Mother Time, 250
Multidisciplinary studies, 3, 4, 6–9
Multifaceted change, 30, 330–331
Muscle loss. See Sarcopenia
MyPyramid 2005, 134

Nagi’s conceptual model of disability,
112–117

Narrative, 253
National Association of Area Agencies on

Aging, 320
National Association of State Units on

Aging, 319, 320
National Center for Creative Aging

(NCCA), 256
National Council of Senior Citizens

(NCSC), 319

346 GERONTOLOGY



National Council on the Aging, 319
National Health and Nutrition

Examination Surveys, 44
National health insurance (NHI), 311,

313
National Institute on Aging (NIA), 20,

25, 26
National Institutes of Health (NIH), 19
The Nature of Man (Metchnikoff), 16
New Deal, 308, 312
New Frontiers in Cognitive Aging, 90
New York Geriatrics Society, 17
Normal aging, 334
Nun Study, 228, 233
Nutrition

anorexia of aging, 141–142
cachexia, 143
caloric restriction (CR), 68–70, 73, 

136
cardiovascular health, 229, 231
decline in energy expenditure, 138–139
diabetes mellitus, 137–138
disease prevention, 135–136
good health, 134–135
hypertension, 138
interventions, 144–146
nutritional frailty, 143–144
obesity, 142, 164, 230
osteoarthritis and rheumatoid arthritis,

137
osteoporosis, 136–137
role in aging process, 133–134
sarcopenia, 142–143
supplements, 140

Nutrition Screening Initiative, 135

Obesity, 142, 164, 230
Occupational pensions, 281–282
Old Age, Survivors Disability and Health

Insurance (OASDHI). See Social
Security

Older Americans Act, 320
Organismal senescence

caloric restriction and, 68–70
genetics, environment, chance, 64–66
hormones effect on, 66–68
knowledge gaps and, 78–79
overview, 59–62
oxidative stress hypothesis, 70–74
studies of centenarians, 74–78
studies of Werner’s syndrome, 74

Osteoarthritis, 137
Osteoporosis, 136–137
Oxidative stress hypothesis, 70–74, 337

Pacemaker genes, 66
Paradigms, 14
Parkinson’s disease (PD), 139
Perceptual deficits, 94
Personal Adjustment in Old Age, 22
Philosophy, 250–251 (see also Bioethics)
PHS (U.S. Public Health Service), 20
Physical aspects of aging. See Biology;

Cognitive development; Disability;
Fitness and exercise; Nutrition

Physical Function Index (PFI), 115
Politics and policy

ageism, 339–340
cumulative advantage/disadvantage

(CAD) and, 225
current policy in America, 315–321
development of American social policy,

308–311
living and care arrangements, 300–301
needs of older Americans in policy

development, 311–315
Postmodernism, 251
Prenatal/postnatal care and CAD,

232–233
Presbycusis, 94
Presidential initiatives, 308–311
Problems of Ageing: Biological and

Medical Aspects (Cowdry), 19, 25
Processing view, 96, 97, 98–99
Progressive movement, 308
The Prolongation of Life (Metchnikoff),

16
Proxy decision making, 254
Psychologists, 184
Psychometric (macro) approaches, 91–92
Public policy. See Politics and policy;

Retirement and financial security;
Social structures and individual lives

Race and ethnicity, 45, 184–185, 208,
251, 298–299, 300–301, 315, 337

Reactive oxygen species (ROS), 70–71, 73
Relationships. See Socioemotional aspects

of aging
Religious studies, 251
Replicative senescence, 62, 73
Research design, longitudinal versus

cross-sectional, 92–93
Resistance training, 157–163
Retirement and financial security

current topics in, 268–269
demographics, 46–47
economics of, 269–275
labor force participation and, 294–295

Subject Index 347



Retirement and financial security (cont.)
life cycle model and, 275–280
public versus private responsibility,

286–287
role of government in, 281–287

Rheumatoid arthritis, 137

Sarcopenia, 142–143, 155–157
Saving, for retirement, 278–279
Scientism, 247
Seattle Longitudinal Study, 90
Self-determination, 255
Senescence. See Aging, defined
Senescence: The Last Half of Life (Hall),

17, 25
Sensory deprivation hypothesis, 100–101
Sensory functioning, 100–101
Simulation modeling, 92
Sleep, 68
Social aspects of aging. See Humanist

gerontology; Life course perspectives;
Socioemotional aspects of aging

Social causation, 212–214
Social class, 226
Social context, 215
Social Input Model of Socioemotional

aging (SIMS), 196–198
Social roles, 293–295
Social Science Research Council’s

Committee on Social Adjustment, 22
Social Security, 283–284, 300, 308–309,

312, 313, 314, 316, 320–321
Social selection, 212–214
Social structures and individual lives

care needs, 298–299
families, 291–293
introduction, 289–291
living arrangements, 295–297
social roles, 293–295

Social welfare policies, 282–287, 300–301
(see also Politics and policy)

Socioeconomic-cardiovascular-DAT
dialectic, 228

Socioeconomic status (SES), 45–46, 208
Socioemotional aspects of aging

emotional development, 192–194
introduction, 183–184
a model for future research on,

196–198
multidisciplinary perspectives on,

184–186
in the oldest old, 195–196
social ties in late life, 186–192

Socioemotional Selectivity Theory,
188–189

The Sociological Imagination, 327
Sociologists, 184
Storytelling, 256
Strength training, 157–163
Stress, 229–230
Stress-induced premature senescence

(SiPS), 64
Structural lag, 293
Subclinical disability, 123–124
Subsidized housing, 300
Successful aging, 334
Superoxide dismutase (SOD), 72
Supplemental Security Income (SSI),

283–284, 300, 313, 314
Supplements, dietary, 140
Survey on Assets and Health Dynamics

Among the Oldest Old (AHEAD),
112, 121

Survival models, 214

Technology, 252
Terminal drop, 330
Thanatology, 16, 330
TimeSlips method of storytelling,

256–257
Tooth loss, 141
Training, cognitive and fitness, 103
Trajectory analysis, 205, 217–218

University of Chicago, 22
University of Southern California, 24
An Unsolved Problem of Biology

(Medawar), 61
Urbanization, 38
U.S. Public Health Service (PHS), 20
Usual aging, 334

“Value-added” approach, 217
Verbrugge and Jette’s disability process,

117–120
Victoria Longitudinal Aging study, 90
Vision loss, 94, 141
Volunteering, 294

Werner’s syndrome, 74
Wistar Institute of Anatomy and Biology,

22
Women, 45, 251, 298–299
Women’s Health and Aging Study, 124
Work Disability Index, 116

348 GERONTOLOGY



349

Name Index

Aaron, H. J., 286
Aartsen, M. J., 89
Abad, L. W., 178
Abbott, R. D., 230
Abeles, R. P., 25
Abrass, I. B., 150
Achenbaum, W. A., 10, 14,

16, 17, 18, 19, 21, 22,
24, 26, 29, 245, 248,
249, 325, 330, 335, 338

Acker, J. D., 108
Acosta, M., 81
Adams, A. K., 229
Agree, E. M., 47, 296
Ahle, J. C., 177
Ahmed, F., 337
Ajisaka, R., 176
Akiyama, H., 188, 189,

190, 198
Alaimo, K., 138
Albert, D. M., 26
Albert, M. S., 130
Alexander, K. L., 224
Ali, J., 206
Allen, K., 243
Allen, R. G., 62
Allen, S. M., 120
Allison, P. D., 214
Almeida, D., 199
Alpert, L., 75
Alt, A., 178
Amadio, L., 81
Amado, J. A., 168
Amato, P., 49
Ambrose, A., 263
Ames, B. N., 71
Anda, R. F., 81

Anderson, C. S., 158, 243
Anderson, D. W., 179
Anderson, E. R., 239
Anderson, J. B., 137
Anderson, N. D., 95, 97,

99, 102
Ando, Albert, 275–276
Ando, F., 76
Andres, R., 33
Andresen, E. M., 115, 124,

130
Andrews, H., 87
Aneshensel, C. S., 118
Angel, J. L., 47, 48, 297
Aniansson, A., 157, 174
Antonucci, T. C., 185, 188,

189, 190
Arabatzis, K., 165
Arenberg, D., 21
Arking, R., 65
Armbrecht, E. S., 119
Armstrong, C. W., 174
Arnalich, F., 143
Arnesen, H., 179
Arnold, A. M., 148
Ascherio, A., 149
Ashba, J., 129
Ashmen, W., 151
Assaf, A. R., 86
Astrup, A., 142
Atchley, R. C., 4, 258
Atkinson, R. L., 84
Atlanta, F. G., 180
Atzmon, G., 80
Aurigemma, G. P., 148
Austad, S. N., 59, 60, 65,

79, 80, 81, 84, 331

Ausubel, F. M., 82
Avery, R., 297
Avison, W. R., 206
Aykan, H., 128, 302

Bach-Peterson, J., 187
Bäckman, L., 91
Baddeley, A. D, 105
Baggio, G., 81
Bailey, D. B., 233
Bak, A., 178
Baker, G. T., III, 21, 330,

335
Bales, C. W., 139, 143
Balfour, J., 180
Ball, R., 310
Baltes, M. M., 186, 197,

198
Baltes, P. B., 89, 90, 100,

186, 187, 195, 334, 335
Bandeen-Roche, K., 124,

127
Bar-On, M., 95
Barbi, C., 81
Barbosa, M. S., 179
Barden, H. S., 83
Barer, B., 184, 195
Barja, G., 73
Barnes, D. E., 234
Barnes, L., 257
Barnett, C., 82
Barnett, Y., 82
Barnhart, H. X., 180
Barrett, A. E., 216
Barrett, T. C., 85
Barron, Y., 157
Barry, R. L., 255



Bartke, A., 67, 84
Bartlett, J. C., 102
Bartsch, P., 169
Barzilai, N., 75, 80
Basile, G., 81
Bass, S. A, 4, 11, 29, 318
Basting, Anne Davis, 250,

256, 257
Basu, T. K., 147
Bateman, E. D., 166
Baumgartner, R. N., 141,

151, 155, 157
Beck, J. C., 63
Becker, G. S., 184, 277
Beckles, G. L., 148
Beckman, K. B., 71
Bedford, V. H., 189
Bedu, M., 178
Beekman, A. T. F., 105
Begun, J., 82
Beharka, A. A., 168
Belanger, A., 39
Bell, J., 240
Bellantoni, M. F., 80
Belsky, J., 4
Bengston, V. L., 40, 48,

193, 212, 301
Bennett, D. A., 158, 257
Benser, S., 64
Benson, E., 85
Berardelli, M., 81
Berg, S., 64
Bergman, C. S., 194
Berk, S., 179
Berkman, L. F., 118, 127,

257
Berman, H., 253
Berman, Harry, 253
Bernard, Claude, 245
Bernstein, A., 309
Berthouze, S. E., 166
Beyene, Y., 184
Bian, F., 40
Bian, Y., 40
Bianchi, A., 149
Bianchi, E. C., 251
Billings, F. J., 95
Binasco, V., 70
Binns, M. A., 139
Binstock, R. H., 26, 60,

220, 314, 319
Birditt, K. S., 187, 189,

190, 191, 192, 195, 197
Birnbaum, R., 150

Birren, James E., 24, 25, 26,
97, 250, 251, 253, 257

Bischof, A., 138
Bisconti, T. L., 194
BKart, C. S., 4
Blackman, M. R., 67
Blair, S. N., 176
Blanchard-Fields, F., 4,

191, 196
Block, G., 141
Blumberg, J. B., 72
Bode, A. M., 80
Bogan, H., 75, 85, 342
Boineau, R. C., 148
Boirie, Y., 178
Bollen, K. A., 118
Bonafe, M., 81
Bongaarts, J., 49, 212
Bonnefoy, M., 166
Booth, A., 49
Bopp, M. M., 141
Borenstein, A. R., 234
Bortolani, A., 180
Bosello, O., 180
Bosman, A. A., 102
Bostwick, D. G., 79
Botwinick, J., 328, 330
Bouillon, L. E., 174
Boulianne, G. L., 85
Bourey, R. E., 175
Bowen, J. D., 242
Bower, G. H., 106
Bowler, J. V., 228
Bowman, B. A., 142
Boyer, E. J., 30, 327
Boyle Torrey, B., 278
Bradley, D. E., 43
Bradley, G. V., 255
Brady, H. A., 179
Braiman, L., 178
Braith, R. W., 159, 177
Branch, L. G., 138, 158
Brand, M. D., 86
Braun, A., 80
Braun, W. A., 174
Bray, G. A., 84
Bremner, J. D., 235
Brendle, D., 163
Breslau, N., 116
Breteler, M. M. B., 228,

240, 243
Brewster, S. J., 85, 342
Briefel, R., 138
Brod, S. A., 167

Broe, G. A., 148
Brolinson, P. G., 174
Bromley, D. B., 93
Bronson, R. T., 80
Brooks, S. V., 157
Brooks-Gunn, J., 215
Brown, A. W., 249
Brown, G. M., 107
Brown, S. L., 292
Brown, W. F., 157
Brown-Borg, H. M., 80
Brownell, K. D., 240
Browning, Robert, 15
Brownson, R. C., 118
Brozinick, J. T., Jr., 164
Bruer, J. T., 233
Bruera, E., 143
Brunk, U. T., 72
Bruunsgaard, H., 177
Bryk, A. S., 214
Bryner, R. W, 172
Bryson, K., 294
Buchner, D. M., 164
Buckley, K. S., 165, 177
Buckner, R. L., 98
Buddha, 14
Buffum, H. E., 15
Bulanda, J. R., 292
Burch, T. K., 295
Burgert, T. S., 243
Burgess, Ernest W., 22, 23
Buring, J. E., 167
Burke, D., 84
Burke, G., 148
Burke, V., 313
Burkhauser, R. V., 46, 268,

295
Burkle, A., 73
Burns, R. A., 140
Burr, J. A., 48, 290, 301
Burroni, E., 173
Burton, F. R., 147
Burton, L., 40
Busby-Whitehead, J., 80
Bushcke, H., 263
Busse, E. W., 24, 25, 29
Busse, Ewald, 24
Butler, R. N., 65, 253
Butler, Robert, 253
Butterworth, D. E., 177
Byrd, M., 93, 99

Cabeza, R., 104
Cadenas, S., 73

350 GERONTOLOGY



Caderni, G., 70
Cafferata, G., 298
Cahill, K., 295
Cain, V. A., 241
Calderwood, S. B., 82
Callahan, D., 254, 255
Camp, C., 191
Campagner, L., 75
Campbell, Andrea Louise,

320, 321
Campbell, C. C., 146
Campbell, L. V., 242
Campbell, W. W., 141,

179
Campisi, J., 62, 63
Canli, T., 201
Cannon, J. G., 166
Capodaglio, P., 171
Caprio, S., 243
Carbone, P. P., 83
Cardelli, M., 81
Carlson, E. J., 73
Carlson, J., 80
Carnes, B. A., 60
Carney, J. M., 73, 87
Carrel, Alexis, 245
Carroll, J. F., 177
Carru, C., 81
Carstensen, L. L., 183,

185, 188, 189, 190,
192, 194, 201

Cashion, A. B., 85
Casper, L. M., 294
Cassells, H., 164
Castell, S., 176
Castellazzo, G., 240
Cater, D., 311
Cater, Douglass, 311
Caughman, C., 138
Caulfield, L. E., 157
Cavallieri, F., 75
Cavallone, L., 81
Cavan, Ruth Shonle, 

22–23
Cavanagh, P., 176
Cavanaugh, J. C., 3, 4
Ceddia, M. A., 180
Centofanti, M., 89
Chalmers, J., 243
Chan, A., 53
Chan, J. M., 68
Chan, K. M., 157
Chan, S. R., 3, 4
Chang, J. T., 158, 163, 164

Chang, P. Y., 71
Chapman, I. M., 142, 151
Chapman, N., 243
Charles, S. T., 183, 185,

192, 193, 194, 195
Charney, D. S., 239
Chatard, J. C., 173
Chauang, Y.-L., 53
Chaves, P. H. M., 124, 180
Chayovan, N., 53
Chee, E., 128
Cheng, B., 168
Cheng, M. S., 80
Cheng, S., 80
Cherlin, A., 290
Chiou, C. C., 71
Choudhury, S., 46
Chrisp, C., 84
Christensen, B., 179
Christmas, C., 80
Chumlea, W. C., 142
Cid-Ruzafa, J., 157
Ciscel, D., 212
Clancy, D. J., 64
Clark, D. O., 162, 169
Clark, J. A., 168
Clark, P. G., 253
Clark, R. L., 46, 116, 268
Clark, W. A. V., 290
Clarkston, W. K., 142
Clayton, P. E., 84
Clayton, V., 251
Clements, K. M., 179
Clevenger, C. M., 161
Cline, J. M., 85
Coale, A., 36
Cochran, C., 311
Cochran, K. N., 250, 253,

257
Cochran, Kathryn, 257
Coen, P. M., 179
Coggan, A. R., 175
Cohen, D., 86
Cohen, Gene, 257
Cohen, H. J., 174
Cohen, I. B., 245
Cohen, J., 125–126
Cohen, M., 85, 342
Cohen, N. J., 105, 239
Cohler, B., 253, 257
Cohn, L., 86
Colcombe, S. J., 89, 103,

107, 230
Colditz, G. A., 82, 148

Cole, T. R., 18, 245, 246,
247, 248, 257

Coleman, P. G., 206
Collins, L. M., 97
Colson, K. A., 228
Comijs, H. C., 89
Commenges, D., 241
Connors, A. F., Jr., 263
Conright, K. C., 151
Conroy, S., 301
Coogler, C., 180
Cook, I. G., 37
Cooley, D. M., 75, 76, 77,

78
Coontz, S., 183
Cooper, J. K., 141
Corcoran, J., 176
Cornwell, G. T., 48, 297
Corti, M. C., 174
Cossarizza, A., 81
Costa, D., 46
Costa, P. T., Jr., 21
Coster, W. J., 129
Cottrell, E., 80
Coulter, J., 82
Cournil, A., 331
Cowdry, E. V., 19–20, 22,

25
Cowdry, Edmund Vincent,

19–20
Cox, H., 4
Crabbe, J. B., 230
Craig, B. A., 179
Craik, F. I. M., 89, 93, 95,

97, 99, 104
Craven, T. E., 174
Crawley, J. N., 84
Creasey, H., 148
Cress, M. E., 172
Crimmins, E. M., 44, 112,

195
Cristofalo, V. J., 62, 63
Crowell, M. F., 68, 136
Cruz, M. L., 231, 232
Crystal, S., 225, 226
Cumming, Elaine, 23, 187
Cunfer, A. R., 95
Cunningham, D. A., 177
Cunningham, W. R., 328,

330
Cupples, A. L., 80
Curb, J. D., 238
Curreli, L., 149
Cushman, S. W., 164

Name Index 351



Dahle, C., 108
Dallal, G. E., 178
Daly, F., 163
Daly, M. J., 85
Damush, T. M., 170
Daneman, M., 100
Daniels, N., 255
Dannefer, D., 25, 223, 224,

225, 226, 236, 238, 336
Danneskiold-Samsoe, B.,

158
Dartiques, J. F., 198, 241
Davey, A., 48
Davies, G., 309
Davis, J., 177
Davy, K. P., 179
Dayhew, J., 176
de Beauvoir, Simone, 250
De Benedictis, G., 81
De Jong, G. F., 297
de Lateur, B. J., 172
de Leon, C. M., 257
de Leon, Ponce, 14–15
De Vos, S., 40
De Vries, B., 253
Deeb, B. J., 65
Deeg, D. J. H., 90, 105,

232
Deiana, L., 81
DeJong, G., 48
Del Giacco, G. S., 149
DeLeonardis, D. M., 95
DeMets, D. L., 83
Demos, J., 211
Denis, C., 161
Derby, C., 263
Derthick, M., 314
Desai, M., 94
Desbiens, N., 263
Desole, M. S., 81
Desouza, C. A., 161
Desprez, P. Y., 63
DeVellis, R. F., 122, 125
Dewey, J. E., 115
Dewey, John, 19
Dexter, P. R., 115
Di Francesco, V., 180
Dickinson, D., 85
Diehl, M., 118
Dielman, F. M., 290
Digiovanna, A. G., 4
Dik, M. G., 232
Dimri, G. P., 62, 63
Dinarello, C. A., 178

Ding, W., 179
Dishman, R. K., 230
Dixon, R. A., 90
Dixon, T., 152
Doctrow, S. R., 84
Dodson, C. S., 96
Doherty, T. J., 155
Donabedian, M., 168
Donald, E. A., 140
Donley, D., 172
Dormois, D., 173
Dotson, R. C., 177
Douglas, J. E., 179
Douthit, Kathryn Z., 223
Dowling, W. J., 102
Drake, J. A., 82
Drevenstedt, G. L., 337
Drewnowski, A., 229, 231
Drinkwater, M., 85, 342
Dubbert, P. M., 176
Duffy, P. H., 82
Duggan, O., 82
Dummer, T. J., 37
Duncan, G., 158
Dunn, A. L., 176
Duxbury, A., 150
Dwyer, J. C., 229
Dye, T., 311
Dykes, R., 179
Dysko, R., 84
Dywan, J., 95, 98
Dziura, J., 243

Easterlin, R., 42, 49
Ebner-Eschenbach, Marie,

14
Edwards, V., 81
Edwardson, J., 227
Eggebeen, D. J., 47, 49,

301
Ehsani, A. A., 175
Einstein, G. O., 95
Eisman, J. A., 242
Elahi, D., 151, 161, 162,

175
Elavsky, S., 107
Elder, G. H., Jr., 184, 191,

204, 206, 209, 210, 211,
216, 335, 336, 337

Elia, A. J., 85
Elliot, P., 229
Ellison, P., 86
Emanual, I., 242
Engel, G. L., 30

Engelgau, M. M., 148
England, R. S., 42
Englehart, M. J., 229
English, T., 201
Enright, P. L., 150
Entwisle, D. R., 224
Epel, E. S., 230
Epstein, C. J., 63, 73
Epstein, S., 83
Erickson, K. I., 105, 239
Eriksen, C. W., 93
Eriksen, K., 107
Ershler, W. B., 82, 168
Esping-Andersen, G., 212,

314
Esselman, P. C., 172
Estes, C., 248
Ettinger, W. H., Jr., 174
Evans, A. L., 158
Evans, J. K., 180
Evans, P., 323
Evans, R. B., 14
Evans, W. J., 141, 142,

143, 151, 155, 157, 158,
174, 176

Evert, J., 75
Ewy, G. A., 164

Fabiny, A. R., 144
Facioli, M., 173
Fagard, R., 177
Fagoaga, O. R., 177
Fahlman, M., 174
Falletta, L., 226
Fang, Ying, 289
Farkas, G., 226
Farmer, M. M., 337
Farquhar, W. B., 177
Faulkner, J. A., 157
Faure-Delanef, L., 86
Featherman, D. L., 330,

331
Feinle-Bisset, C., 151
Feinstein, A. R., 126
Felitti, V. J., 79
Felker, J., 179
Feller, A. G., 86
Femia, E. E., 195, 196
Fernandes, G., 87
Ferrara, C. M., 163, 175
Ferraro, K. F., 3, 4, 10,

11, 13, 29, 78, 90, 119,
127, 153, 154, 226,
325, 330, 337

352 GERONTOLOGY



Ferrer-Caja, E., 91, 97, 127
Ferri, A., 173
Ferrucci, L., 81, 174, 180
Feskanich, D., 140
Feuers, R. J., 82, 87
Fiatarone, M. A., 156, 157,

160, 175, 176
Fielding, R. A., 175, 179
Fields, J., 295, 296
Finch, C. E., 26, 59, 65,

66, 74, 84
Fingerman, K. L., 183,

184, 185, 187, 188, 189,
190, 191, 192, 195, 197

Fischer, D. H., 248
Fischer, J. G., 141
Fisher, D. L., 92
Fisher, E. C., 175
Fisher, J. D., 278
Fisk, A. D., 92
Fleg, J. L., 160, 178
Flinders, J. B., 191
Floyd, R. A., 73, 87
Flynn, M. G., 153, 166,

168, 179
Foner, Anne, 25, 208, 235,

290
Foote, J. A., 134
Ford, A., 116
Ford, E. S., 142, 174
Forster, M. J., 73
Forsyth, L. H., 176
Foster, A., 120
Foster, J. K., 98, 109
Fox, D. M., 247
Fox, K. R., 230
Franceschi, C., 75
Frank, L. K., 19, 20
Frank, Lawrence K., 19
Franklin, B. A., 177
Franzone, A., 81
Frederickson, B. L., 189
Freedman, V. A., 44, 112,

302
Freeman, Joseph, 247
Frett, R., 75
Frey, W., 48
Fried, Linda P., 112, 123,

124, 127, 140, 141, 143,
150, 180

Friedland, R., 49
Fries, J. F., 60, 119
Froguel, P., 86
Frongillo, E. A., 146

Frontera, W. R., 157
Fry, C. L., 338
Fuchs, V., 47
Fuhrer, R., 198
Fukushima, M., 175
Fulkerson, W. J., 263
Fulp, R., 228
Fung, H. H., 185, 189
Furstenberg, F. F., Jr., 215

Gabrieli, J. D. E., 201
Galecki, A., 84
Gallagher, D., 172
Gallagher, M., 216
Gallo, J. J., 89
Gann, P. H., 80
Gardin, J. M., 148
Garner, W. R., 93
Garrett, E., 140
Garry, P. J., 151, 172
Garsin, D. A., 77
Gates, P. E., 161
Gatz, M. A., 185, 193
Gayo-Fung, L. M., 179
Gee, E. M., 212
Geerlings, M. I., 240
Geerlings, S. W., 105
Geertz, C., 252, 253
Gemelli, C., 81
Gems, D., 80
Gendell, M., 46, 294
Gentile, C. L., 161
Geokas, M. C., 134
George, L. K., 203, 204,

215, 220
Gerberding, J. L., 169
Gergans, G. A., 86
Gerstel, N., 299
Geyssant, A., 173
Ghiani, M., 149
Giarelli, L., 75
Giarrusso, R., 301
Giddens, A., 251
Giddens, Anthony, 251
Gill, M. S., 84
Gill, T. M., 118, 121
Gilleron, V., 241
Gillespie, A. M., 73
Gillick, M., 141
Gillman, M. W., 232
Giordano, A., 173
Giorgio, M., 84
Giovannucci, E., 68, 80
Giuliano, A. R., 134

Glaser, R. A., 92
Glass, T. A., 127, 257
Glickman, L. T., 65, 75
Golant, S. M., 290
Goldberg, A. F., 86
Goldberg, A. P., 160, 161,

162, 163, 178
Goldhamer, Herbert, 22
Goldstein, J. R., 292
Gonzalez-Macias, J., 168
Good, R. A., 82
Goodnow, J. J., 193
Goodpaster, B., 176
Goodyear, L. J., 165
Goran, M. L., 231, 232
Gorelick, P. B., 228
Gosche, K. M., 234
Gottdiener, J. S., 138, 148
Gottman, J. M., 190
Gove, W. R., 216
Gower, B. A., 142
Goymer, P., 69
Grady, C. L., 101
Graebner, W., 312
Grangard, U., 174
Granger, M. P., 62
Gratton, B., 248
Graves, J. E., 159, 177
Greene, J. C., 146
Greenwood, C. E., 139
Gregg E. W., 138
Greiner, L. H, 243
Greiner, P. A., 243
Greiwe, J. S., 168
Greulich, R. C., 33
Griffin, J. H., 338
Griffiths, P. C., 188
Grimby, G., 156, 157, 173
Grmek, M. D., 247
Grodstein, F., 243
Grossman, M., 277
Gruman, G. J., 247
Gu, X., 112
Guariento, S., 180
Gubrium, J., 237, 253
Gubrium, Jaber, 253
Guenot, F., 86
Gueresi, P., 81
Guez, J., 95
Guiunta, S., 81
Gullette, Margaret M., 

250
Guo, S. S., 142
Guo, Z. M., 82

Name Index 353



Guralnik, J. M., 127, 140,
158, 180

Gurland, B., 87
Gusewitch, G., 177
Guynn, M. J., 95

Haber, C., 248
Habicht, J. P., 146
Hafen, E., 80
Haffner, S. J., 164
Hagberg, J. M., 160, 176,

177
Hagestad, G. O., 40, 211,

224, 238
Haggerty, C. L., 156
Hake, H. W., 93
Haley, S. M., 122, 123,

124, 127
Hall, C., 263
Hall, G. S., 17–18, 19, 25,

29
Halpern, A. R., 102
Halter, J. B., 87
Hamagami, F., 127, 214
Hamilton, M. L., 72
Hankinson, S. E., 82, 86
Hanley, R., 116
Hansen, H., 177
Hare, J. M., 168
Hargreaves, J. A., 147
Harman, D., 70
Harman, Denham, 70
Harman, S. M., 80
Harrington Meyer, M.,

292, 312
Harris, R. B., 134
Harris, T. B., 150, 168,

176, 178, 180
Harshman, L. G., 80
Hart, R. W., 82
Harvald, B., 64
Harvey, D., 251
Hasher, L., 95, 97, 98
Hass, B. S., 69
Hastings, T. J., 206, 216
Hasty, P., 74
Hatch, R. E., 39
Hateley, L., 42
Hauer, K., 169
Hautamaeki, A., 206
Haveman, R. H., 269, 278
Havighurst, Robert J., 22,

23
Hawes, C., 53

Haxby, J. V., 106
Hay, E. L., 187, 190, 191,

197
Hayek, M., 75
Hayflick, Leonard, 21–22,

21–23, 25, 26, 60, 62,
63, 79, 246, 328

Hayslip, B., 333
Hayward, M., 44, 46
Head, D., 108
Healy, M. R., 93
Heath, G. W., 166
Heath, J., 212
Heckhausen, J., 187
Heckman, J., 213
Hedberg, M., 174
Heeren, T., 129
Heimovitz, H., 174
Heinze, H., 185
Heise, D., 118
Helfand, S., 80
Heller, K., 193
Helmer, C., 241
Helson, R., 194
Hemingway, H., 229
Hendrix, S. L., 86
Henkel, L. A., 95
Hennekens, C. H., 80
Henning, G. B., 174
Henrard, J.-C., 53
Henry, J., 229
Henry, William E., 23, 187
Hensley, K., 73
Henson, D. A., 177
Herbert, P. L., 228
Herdman, S. J., 123
Hermalin, A., 53
Hernanz, A., 143
Hertzog, C., 90, 93, 94
Heymsfield, S. B., 155, 172
Higuchi, M., 161
Hill, M. E., 337
Hilliker, A. J., 85
Himelfarb, R., 309
Himes, C. L., 43, 47, 48,

289, 292, 301
Hinde, R. A., 197
Hirsch, C., 148
Hirsch, I. B., 138
Ho, K. K., 149
Hochschild, A., 23
Hocquette, J-F., 178
Hodes, R. J., 65
Hoff, J., 161

Hofman, A., 240
Hogan, D. P., 47, 301
Holloszy, J. O., 175
Holly, J. M., 86
Holm, N., 64
Holmes, D. J., 79
Holstein, J., 253, 255
Holt-Lunstad, J., 191
Holtz-Eakin, D., 49
Holzer, C., 241
Homer, P., 255
Honda, K., 170
Honig, L. S., 228
Hooyman, N. R., 4
Horgas, A., 89
Hornsby, G., 172
Horowitz, C. R., 228
Horowitz, M., 147, 151
Hortobagyi, T., 156
Horwitz, B., 106
Houle, S., 107
Houmard, J. A., 175
Howard, G. M., 242
Hu, F. B., 179
Huang, T. T., 73
Huber, J. C., 224
Hudson, R. B., 307, 315,

320, 322
Huffman, G. B., 139
Hughes, Everett, 23
Hughes, M. E., 216, 236
Hughes, V. A., 161
Hultsch, D. F., 90, 93
Hung, H. C., 141
Hunt, N., 206
Hunt, W. C., 151
Hunter, G. R., 142, 162
Hunter, K. P., 333
Hunter, W. S., 80
Hurewitz, A., 257
Hurlbut, D. E., 178
Hurley, B. F., 178
Husaini, B. A., 237
Hussain, Z., 95
Hutter-Silver, M., 76
Hyland, P., 75
Hyman, I. E., 95
Hyner, G. C., 78

Iadecola, C., 228
Ickovics, J. R., 240
Idler, E. M., 121
Iemitsu, M., 176
Iidaka, T., 104

354 GERONTOLOGY



Ikegami, N., 53
Imhoff, A. E., 212
Ingersoll-Dayton, B., 195
Ingman, S. R., 262
Ingram, D. K., 68, 78, 82,

151
Ingram, R. L., 85
Isaacowitz, D. M., 183
Isenberg, S., 251
Ismail, A. H., 155
Isobe, K., 76
Ivey, F. M., 178

Jackson, A., 84
Jackson, B., 116
Jackson, D. M., 86
Jackson, K. L., 174
Jackson, L. M., 333
Jackson, R. D., 86
Jacobs, D., 87
Jacobson, M., 242
Jacoby, L. L., 95
Jaffe, M., 116
Jahnke, H. C., 191
Jain, E., 185
Jakobi, P. L., 248
Janeway, C. A, 167
Janssen, I., 155, 158
Jayme, J., 80
Jelicic, M., 98, 109
Jenkins, A. B., 242
Jensen, G., 173
Jensen, M., 177
Jerome, G., 107
Jette, A. M., 112, 114,

115, 116, 117, 118, 119,
120, 122, 123, 124, 125,
127, 129, 158

Jeune, B., 161
Johanssen, L. M., 165
Johansson, B., 82, 195
John, O. P., 194
Johns, R. K., 164
Johnson, B. A., 124, 140
Johnson, C., 138, 184, 195
Johnson, D. S., 278
Johnson, M., 25, 235
Johnson, M. A., 141
Johnson, M. K., 95
Johnson, M. S., 86
Johnson, P., 228
Johnson, R. J., 115, 116,

121, 124
Johnson, T. E., 60, 331

Johnson, T. P., 213
Johnson, T. S., 150
Jolesz, F., 130
Jones, B. N., III, 86
Jones, C., 107, 194
Jones, K. L., 130, 151
Jones, P. P., 161, 179
Jonker, C., 105, 232
Jonnson, P., 53
Jordan, V. C., 67, 83
Joshi, S., 130
Joshipura, K. J., 149
Joubert, 15
Joyce, E., 85, 342
Juster, F. Thomas, 42

Kaell, A., 257
Kahn, B. B., 175
Kahn, R. L., 15, 186, 235,

246, 333, 334
Kaminker, P., 62
Kaminsky, M., 253
Kanawa, R., 76
Kang, J. H., 243
Kang, S., 85
Kannel, W. B., 142, 149
Kaplan, H. B., 219
Kapur, S., 102, 104
Karcic, E., 144
Kasl, S. V., 121
Kastenbaum, Robert, 247,

248, 257–258
Katz, M., 263, 308
Katz, Stephen, 13, 116,

253
Katzel, L. L., 160
Katzmarzyk, P. T., 155
Kaufman, Sharon, 251,

253
Kawachi, I., 118
Keenan, K. P., 87
Kehayias, J. J., 156, 179
Kelleher-Andersson, J. A.,

73
Keller, E. T., 168
Keller, K. B., 231
Kelley, G. A., 177
Kelley-Moore, J. A., 119,

127, 226, 330, 337
Kelly, P. J., 242
Keltikangas-Jarvinen, L.,

65
Kemper, P., 280
Kendall, A., 146

Kennedy, K. M., 108
Kenney, C. T., 292
Kenyon, G. M., 253
Kerr, S. A., 99
Kessler, R. C., 206
Kewitt, K., 82
Keylock, K. T., 167
Keysor, J. J., 120
Khammungkune, S., 179
Kiel, D. P., 148
Kikinis, R., 130
Kim, D. H., 82
Kim, J. K., 195
Kim, S. H., 62
Kimble, M., 251
Kimura, K. D., 64, 65, 66
King, A. C., 170
King, V., 184
Kinney, J. M., 4
Kinsella, K., 40, 41, 299
Kirkwood, T. B., 60, 65,

73, 331, 332
Kishimoto, H., 164
Kissebah, A. H., 142
Kitzman, D. W., 148
Kiyak, H. A., 4
Kiyonaga, A., 180
Klatz, R., 254
Klausen, B., 142
Kleemeier, R. W., 330, 332
Knaus, W. A., 263
Knight, B. G., 193
Knipscheer, C. P. M., 89,

90
Knodel, J., 40
Knopf, K. A., 269
Knuttgen, H. G., 157
Kochler, K. M., 172
Kockeis, E., 304
Koehler, K. M., 151
Koford, V., 173
Kohli, M., 235, 236, 317
Kohrt, W. M., 161
Kolar, M., 172
Kooyoomjian, J. T., 129
Kop, W. J., 148
Koplan, J. P., 142
Kosinski, M., 115
Koss, M. P., 81
Kostka, T., 166
Kotchen, J. M., 86
Kotler, D. P., 144
Koval, J. J., 177
Krakower, G. R., 142

Name Index 355



Kramarow, E., 47, 128
Kramer, A. F., 89, 97, 102,

103, 105, 239
Krause, W., 67
Krishnaswamy, G., 179
Kritchevsky, S., 176
Krol, E., 86
Krtolica, A., 63
Kuhn, K. E., 123
Kuhn, T., 327
Kukull, W. A., 228, 242
Kuller, L., 86
Kunkel, L. M., 85, 342
Kunkel, S., 4
Kuno, S., 176
Kupelian, V., 155
Kurland, B., 118, 121
Kuroiwa, A., 180
Kuroki, T., 178
Kuross, S. A., 126
Kuslansky, G., 263
Kutner, N. G., 180
Kuzawa, C. W., 232
Kvist, H., 174
Kwan, V. S. Y., 194

La Plante, M. P., 117
La Voie, D. J., 93, 95
Labouvie-Vief, G., 185,

194, 251
Lacour, J. R., 166, 173
Laditka, J. N., 299
Laditka, S. B., 39, 299
Lakatta, E. G., 33, 148,

160
Lalitha, P. Y., 86
Lamarche, B., 230
Lambert, C. P., 174
Lambert, N. J., 175
Lamberts, S. W., 67
Lancaster, K., 228
Land, K. C., 44, 112, 128
Landers, D. M., 230
Landum, R. W., 80
Lane, M. A., 68, 78, 82,

86, 151
Lanfrancone, L., 84
Lang, F. R., 184, 189, 197
Langfahl, E. S., 198
Langlois, J. A., 148
Lanke, J., 64
Lansford, J. E., 189, 198
Lansing, A. I., 20
Larish, J. L., 97

Larsen, J. B., 161
Larsen, P. L., 80
Larson, E. B., 242
Larson, M. G., 149
Laslett, P., 317
LaStayo, P. C., 164
Latham, N. K., 158
Laub, J. H., 206
Laurant, M. G., 169
Lawler, E., 75
Lawrenson, L, 161
Lawson, I., 262
Lawson, V. A., 297
Lawton, G., 20
Lawton, L., 297
Lawton, M. P., 116, 117
Leakey, J. E., 82
Lebel, M., 74
Leder, P., 74
Lee, G. R., 292
Lee, J. G., 39
Lee, J. S., 146
Lee, J. W., 165
Lee, M. S., 66
Lee, R., 49
Lee, T. P., 152
Lee, X., 81
Leevers, S. J., 880
Lefkowitz, E. S., 190
Legault, C., 86
Leggett, S. H., 159, 177
Lehtimaki, T., 65
Leka, L. S., 172
Lemberg, L., 231
Lentzner, H., 94
Leproult, R., 68
Lescai, F., 81
Lesueur-Ginot, L., 86
Letenneur, L., 233
Leveille, S. G., 148
Levenson, R. W., 85, 190,

342
Levenson, S., 129
Levine, D. M., 152
Levine, R., 241
Levy, D., 138
Lewis, C., 151
Lewis, S. M., 82
Ley, K., 167
Li, K. Z. H., 99
Li, T., 179
Li, Y., 150
Liaw, K. L., 48
Lichtenstein, A. H., 140

Lichtman, M. D., 233
Licks, S., 263
Liefbroer, A. C., 216
Light, L. L., 91, 93, 94, 95
Lilienfeld, D. E., 118
Lillard, L. A., 216
Lily, B.-M., 54
Lima, J. C., 120
Limacher, M., 177
Lin, G., 48
Lin, J. P., 48
Lindeman, R. D., 172
Lindenberger, U., 89, 100
Lindsey, K. P., 237
Lindstedt, S., 164
Linossier, M. T., 173
Linskens, M., 81
Lipps, S. G., 179
Lipschitz, D., 82
Lipset, S. M., 308, 310,

315
Lipsitt, L. P., 335
Lipsitz, L. A., 174
Lipton, R., 80, 263
Lisa, R., 81
Lithgow, G. J., 84
Littlefield, J. M., 147
Litwak, E., 48, 186, 196
Liu, L., 141
Liu, X., 121
Liu, Y., 64
Ljungberg, P., 172
Ljunggren, G., 53
Ljungquist, B., 64
Lockett, S., 63
Logan, J. R., 40, 296
Longino, C. F., Jr., 35, 43,

48, 299
Lopes, M., 243
Lopez, A. D., 39, 41
Lopez-Torres, M., 73
Loprinzi, C. L., 126
Lord, S. R., 158
Loria, C., 138
Lott, M. E., 178
Love, R. R., 67
Lovering, A. T., 31
Lowder, T. W., 167
Lowi, Theodore, 311, 319,

320
Lu, Q., 180
Lubitz, J., 128
Lumley, M. A., 185
Lüscher, K., 191

356 GERONTOLOGY



Lutz, A. M., 189
Lyman, C. P., 31
Lyman, K. A., 237
Lynch, J., 336
Lynch, S. M., 215
Lynn, J., 263
Lyytinen, H., 65

Ma, J., 80
Maccio, A., 149
Macera, C. A., 174
MacMahon, S., 243
Maddox, George L., 20,

23, 24, 25, 325, 332,
333, 334

Maeda, S., 161
Maglione, M., 173
Mair, W., 69
Maisog, J. M., 106
Majeed, N., 82
Major, E. F., 206
Makinodan, T., 148
Malfroy, B., 84
Malik, S., 84
Malley, M. T., 175
Malmstrom, T. K., 115,

124
Malone, E., 311
Manfredi, T. J., 179
Manheimer, Ronald J.,

250, 252, 256, 257
Manson, J. E., 167, 243
Manton, K. G., 39, 44,

112, 128
Mantovani, G., 144
Maratos-Flier, E., 84
Marchand, J. T., 278
Marchegiani, F., 81
Marcoen, A., 103
Marcotte, J. E., 302
Marcotte, R., 64
Marcus, B. H., 169
Marcus, G., 252
Marder, K., 87
Marenco, A., 293
Margherita, A. J., 172
Markesbery, W. R., 243
Markides, K. S., 40
Marks, E. C., 174
Marks, J. S., 81, 142, 169
Marmor, T., 313
Marmot, M., 228, 229
Marotolli, R. A., 257
Marquez, D., 107

Marsh, Gail, 24
Marsiske, M., 118
Martin, A., 229
Martin, B. G., 63
Martin, G. M., 60, 63, 65,

331
Martin, L. G., 36, 40, 41,

44, 128, 299
Martin, W. H. III, 175
Martinez, M., 143
Masaki, K. H., 238
Masoro, E. J., 68
Matcha, D. A., 4
Mather, M., 185, 193
Matise, T. C., 85
Matsuda, M., 176
Matsuzawa, K., 76
Mattace, R., 81
Matters, B., 176
Matthews, K., 240
Mattison, J. A., 151
Mattson, D. E., 86
Mavandadi, S., 192
Maxwell, B., 229, 231
May, C. P., 97
Mayen, N., 184
Mayer, J., 141, 155
Mayer, K. U., 105, 211,

214
Mayeux, R., 87, 228
Maynard, L. A., 68, 136
Mayr, U., 194
Mazess, R. B., 83
Mazur, A., 67
Mazzali, G., 180
Mazzeo, R., 160, 162
McAdam, D., 216
McArdle, J. J., 127
McAuley, E., 105, 107,

176, 180, 239
McBride, P. E., 229
McBurnie, M. A., 148
McCabe, G. P., 337
McCardle, J. J., 214
McCay, C. M., 68, 136
McClearn, G. E., 64
McCool, A. C., 135
McCormack, L. M., 139
McCormick, A. M., 80, 82
McCormick, W. C., 242
McCrae, R. R., 21
McCrone, S. H., 163
McCullough, L. B., 261
McDaniel, M. A., 95

McDowd, J. M., 99
McDowell, M., 138
McEwen, B., 240
McFadden, S., 251, 258
McFarlin, B. K., 174, 179
McGill, H. C., 232
McGue, M., 64
McIntosh, A. R., 104
McKee, P., 250
McKee, Patrick, 250
McKenzie, T. L., 176
McLaren, J. S., 86
McMahan, C. A., 232
McMurdo, M. E., 163, 164
McNeely, E., 180
Mead, L., 309
Medawar, Peter, 61
Medrano, E. E., 64, 81
Meeker, L. D., 86
Mehta, K., 53
Mele, S., 84
Melov, S., 73
Mendes de Leon, C. F.,

127
Menken, J. A., 212
Mentis, M. J., 106
Meredith, C. N., 157, 174
Merrill, S. S., 121
Merton, Robert K., 224
Metchnikoff, Elie, 14–17,

25, 29, 245
Metter, E. J., 151, 160
Meydani, A., 172
Meydani, M., 172
Meydani, S. N., 172
Meyer, J. W., 211, 212,

218
Michael, R., 47
Migliaccio, E., 64
Miles, T. P., 176
Millar, A. M., 163
Millen, B. E., 135, 145
Miller, B., 120, 121
Miller, D. K., 111, 115,

124
Miller, G. A., 126
Miller, H. L., 239
Miller, J. P., 115, 124
Miller, R. A., 66, 74, 79
Mills, C. Wright, 326–327
Mills, K. M., 170
Mincer, J., 277
Mindel C. H., 40
Minehira, K., 231

Name Index 357



Minkler, M., 248, 339
Miquel, J., 71
Mirowsky, J., 213, 226
Miyaishi, O., 76
Miyauchi, T., 176
Mizuntani, H., 175
Mobbs, C. V., 70
Moceri, V. M., 233
Modigliani, Franco,

275–276
Mojica, W. A., 173
Mokdad, A. H., 142, 169
Moles, E. L., 186
Monnier, V., 84
Monteiro, H. P., 71
Monti, D., 81
Moody, Harry R., 250,

251, 254, 255
Moon, M., 268
Moonis, M., 241
Moore, P., 338
Moore, Pat, 338
Moorhead, P. S., 62
Mor, V., 120
Morehead, P. S., 23
Morgan, D. L., 191
Morgan, L, 4
Morgan, S. P., 215
Morio, B., 178
Morley, J. E., 130, 137,

141, 143, 144, 147, 151,
155, 157

Morrell, C. H., 160
Morresi, R., 81
Morris, C., 227
Morris, J. Z., 64, 65
Morris, R., 318
Morrison, J., 243
Mortimer, J. A., 234, 243
Morton, S. C., 173
Moscovitch, M., 108
Moskow-McKenzie, D.,

256
Moskowitz, R., 116
Moss, M. S., 186, 196
Moss, S. Z., 186
Moss, W., 247
Motta, L., 81
Mroczek, D. K., 193
Mueller, U., 67
Mullan, P., 42
Muller, D., 151
Muller, W., 211
Munnell, A. H., 39

Munter, J., 173
Munzer, T., 80
Murphy, D. P., 263
Murphy, G. P., 79
Murphy, W. E., 98
Murray, C. J. L., 39, 41
Murray, J. E., 213
Murtaugh, C. M., 280
Musi, N., 165
Mutchler, J. E., 47, 290,

301
Myerhoff, Barbara, 23,

253
Myles, J., 249, 314

Nagasaka, S., 175
Nagayama, A., 180
Nagi, Saad Z., 111, 112,

114, 115, 116, 117, 123,
124, 127

Nagraj, H. S., 86
Nair, K. S., 141, 143, 155
Nakai, Y., 175
Nakamura, E., 78
Narayan, K. M., 148
Narayan, M., 239
Nascher, I. L., 17, 19, 25,

29
Naveh-Benjamin, M., 95,

102, 108
Neal, B., 243
Neath, I., 89, 92, 95
Nebes, Robert, 24
Nehlsen-Cannarella, S. L.,

177
Nelson, J. F., 84
Nesselroade, J. R., 194
Neugarten, B. L, 23, 25
Neugarten, Bernice, 23,

252
Nevitt, M., 176
Newcomb, P. A., 83
Newman, A. B., 141, 148,

155, 156
Newsome, E., 184
Ng, A. H., 85
Nguyen, T. V., 242
Nicoli, J., 85
Nieman, D. C., 165, 166
Nieves, J. W., 136, 137
Nilsson, L. G., 91
Nordenberg, D., 81
Norman, G. R., 126, 127
Norton, D. L., 250

Nunnally, J. C., 125
Nussbaum, J., 195

O’Connor, K. G., 80
O’Connor, M. A., 263
O’Connor, P. J., 230
O’Dea, K., 139
O’Neill, E. F., 179
O’Reilly, K. P., 157
O’Rand, A. M., 225, 299,

336
Oberley, T. D., 69
Ochsner, K., 201
Ockene, J. K., 86
Ofstedal, M. B., 40, 41
Ogawa, T., 175
Oguma, T., 175
Ohls, J. C., 135
Oka, J., 161
Oken, E., 232
Okumura, T., 175
Oldham, S., 80
Oliver, C. N., 80
Olivieri, F., 81
Olmos, J. M., 168
Olshansky, S. J., 60
Olson, C. M., 146
Olson, J. S., 152
Olson, L. S., 224
Ong, A. D., 194
Ontjes, D. A., 137
Orgogozo, J. M., 241
Orloff, A. S., 308
Orr, W. C., 71, 73
Orton, P., 228
Oster, P., 169
Ostrowski, K., 177
Otsuki, T., 176
Otterstad, J. E., 179
Overton, T. R., 147

Pabst, K. M., 80
Palmer, T., 324
Palmore, Erdman, 24
Pampel, F., 225, 315
Pandolfi, P. P., 84
Pantano, M. M., 147
Parker Jones, P., 161
Parker, B., 151
Parker, T. S., 152
Parkes, T. L., 73
Parlow, A. F., 85
Parrinello, S., 63
Parsons, T., 183

358 GERONTOLOGY



Partridge, L., 69, 80
Passeri, G., 81
Pasupathi, M., 194
Pate, R. R., 174
Paterson, D. H., 161
Patnaik, N., 179
Patronek, G. J., 65
Patterson, R. S., 236
Paul, G. L., 237
Peacocke, M., 81
Pedersen, B. K., 165
Pedersen, N. L., 64
Pelicci, G., 84
Pelicci, P. G., 84
Pendergrass, W. B., 150
Penn, P. E., 150
Pennebaker, J., 257
Pennebaker, James, 257
Perdomo, C., 247
Pereira-Smith, O., 81
Perex, A., 53
Perez-Campo, R., 73
Perfect, T. J., 107
Perls, T. T., 75, 76, 80, 85,

331
Perlstein, Susan, 256
Pes, G. M., 81
Pescatello, L. S., 160
Peter, W., 54
Peters, A., 216
Peters, E. M., 166
Petersen, T., 330, 331
Peterson, P., 309
Peterson, R. D., 147
Peterson, T. C., 168
Petitti, D. B., 118
Petrovitch, H., 238
Pettit, B., 218
Pfisterer, M., 169
Phillips, J. P., 85
Phillips, M. D., 174
Phillips, R. S., 263
Phillipson, C., 248
Philpot, C., 144
Pi-Sunyer, X, 86
Pichora-Fuller, M. K., 94,

100
Pierotti, D. D., 164
Piers, L. S., 139
Pierson, P., 319
Pietrini, P., 106
Pignolo, R. J., 62, 63
Pillemer, K., 191
Pimentel, A. E., 161, 162

Pini, G., 81
Pitts, D. G., 141
Plat, L., 68
Plato, 15
Platz, E. A., 82
Pletcher, S. D., 69
Poehlman, E. T., 82
Polak, J. F., 148
Polisar, D., 247
Polkinghorne, D., 252
Pollak, M. N., 68, 80, 86
Pollock, M. L., 158, 159
Ponce de Leon, 14–15
Ponza, M., 135
Pope, A. M., 130
Porcelli, R. J., 152
Potter, J. M., 158
Pradhan, A. D., 167
Prasada-Rao, P., 128
Pratley, R. E., 161, 162
Pratt, C. C., 187
Pratt, H., 318, 319
Pratt, L. A., 94
Premoselli, F., 70
Preston, S. H., 36, 337
Price, R., 172
Prior, J. C., 86
Prull, M., 93
Pruzan, M., 82
Puca, A., 75, 85, 342
Puggaard, L., 161
Pugh, T. D., 69

Quadagno, J., 4, 236, 310
Quinn, J., 46, 295, 312
Quinn, J. F., 333
Quinn, J. R., 268

Rabbitt, P. M. A., 94
Rabinow, P., 252
Radimer, K. L., 146
Raikkonen, K., 65
Ramsey, J. J., 87
Ramsey, M. M., 68
Randall, W., 253
Rantanen, T., 179
Rapisarda, R., 81
Rapp, S. R., 86
Ravaja, N., 65
Ravenscroft, J., 84
Ray, C. A., 177
Ray, Ruth, 248, 250, 257
Raz, N., 101, 105, 239
Rebok, G. W., 89

Reboldi, P., 84
Redman, P., 86
Reed, M. J., 136
Reese, H. W., 335
Reever, K., 187
Regan, M., 85
Rein, M., 315
Reischauer, R. D., 286
Rendell, P. G., 95
Reynolds, C. A., 185
Reynolds, S. L, 112
Reynolds, T. H. T., 164
Riancho, J. A., 168
Ribbe, M., 41
Richardson, A., 82, 87
Richardson, R. S., 161
Richardson, S. L., 95
Ridker, P. M., 167
Riegel, K. F., 330
Riegel, R. M., 330
Rifai, N., 167, 179
Riley, J. W., Jr., 208, 209,

290, 293
Riley, K. P., 243
Riley, Matilda White, 25,

29, 208–209, 235, 290,
293, 335

Rimbert, V., 161
Rimlinger, G., 310, 315
Rimm, E. B., 149, 179
Rindfuss, R. R., 218
Ritchie, C. S., 139, 143
Ritter, P. L., 170
Ritz, P., 178
Ritzer, G., 325, 326, 327
Robbins, J., 141, 206
Roberts, B., 257
Roberts, S. B., 69
Robertson, P. K., 141
Robinson, J. P., 179
Robinson, J. T., 118
Robinson, K. N., 94
Robinson, L., 296
Rodgers, W., 120, 121
Rodrigue, K. M., 108
Roediger, H. L., III, 108
Rogers, A., 39
Rogers, M. A., 164
Rogers, R. G., 39
Rogers, W., 92
Rogerson, P. A., 48
Rojas, C., 73
Romero, L. J., 151, 172
Ronan, A. M., 86

Name Index 359



Rook, K. S., 189, 191
Rooke, C., 250
Rosas, G. O., 168
Rosen, M. J., 160, 161
Rosenberg, C., 310
Rosenberg, I. H., 142
Rosenfeld, R. A., 218
Rosenmayr, L., 299
Rosenthal, C., 40
Rosenzweig, T., 168
Roskelley, C., 81
Rosner, B. A., 149
Rosow, I., 116, 184
Ross, C. E., 213, 226
Ross, G. W., 238
Ross, R. R., 155, 172
Rossi, A. S., 185
Rossi, P. H., 185
Roth, E. A., 173
Roth, G. S., 68, 78, 82, 87,

136
Roubenoff, R., 141, 142,

155, 156, 167, 168
Roudenbush, S. W., 214
Rouger, H., 86
Rowe, J. W., 15, 186, 333,

334
Rowe, L. W., 246
Rubelji, L., 81
Rubenstein, L. Z., 173
Rubin, D. C., 168
Rubin, G. S., 123, 128
Rubin, H., 64
Rubinow, I., 311
Rudman, D., 67
Rudman, I. W., 86
Rueschemeyer, D., 323
Ruitenberg, A., 240
Rundgren, A., 172
Russell, R. M., 134, 140
Rutledge, J. E., 148
Ruvkun, G., 64, 66, 82
Ryan, A. S., 161, 162, 163,

165
Ryan, N. D., 174, 179
Ryynanen, O. P., 179

Sage, E. H., 150
Saito, Y., 51, 112
Sakai, M., 175
Salerno, J. A., 106
Salthouse, T. A., 89, 91,

92, 93, 96, 97, 99
Samaras, K., 230

Sampson, R. J., 206
Sampson, S. R., 178
Samuelson, R., 309
Sangl, J., 298
Sansoni, P., 81
Santona, M. C., 149
Sapolsky, R. M., 235
Sapp, S., 251
Sarkisian, N., 299
Sarton, May, 253
Sartoni, G., 81
Satariano, W. A., 234
Sauers, J., 172
Savoye, M., 243
Scaglioni, G., 173
Scalf, P., 107
Schachter, F., 65
Schacter, D. L., 96, 98
Schaefer, E. J., 80
Schaie, K. W., 14, 26, 90,

118, 239, 241
Schattschneider, E. E., 311
Schechter, C., 80
Schellenberg, G. D., 242
Schernhammer, E. S., 68
Schieber, S. J., 286
Schiffman, S. S., 144
Schlenker, R. A., 86
Schlittler, D. L., 75
Schlosser, E., 229
Schneider, B. A., 94, 100
Schneider, E. L., 158
Schnohr, P., 173
Schoeni, R. F., 44, 128
Schofield, P., 87
Schroeder, D. H., 96
Schuetz, B., 228
Schuler, M., 169
Schultz, J. H., 4, 49
Schulz, R., 187
Schulze, M. B., 167
Schumacher, A., 168
Schuster, M. W., 152, 167
Schwartz, B. L., 107
Schwartz, M. M., 249
Scialfa, C. T., 100
Scott, A. L., 86
Scott, F. J. D., 14
Scott, G, 81
Scott, S., 47
Seagal, J., 257
Seals, D. R., 161, 179
Seeman, T., 148, 240
Seljeflot, I., 179

Selkoe, D. J., 227
Sell, R., 225
Selman, C., 86
Semba, R. D., 140
Semenkovich, C. F., 168
Seneca, 14
Sergi, G., 180
Seroude, L., 64
Sesca, E., 70
Settersten, R., 236
Shaffer, A., 228, 231
Shakespeare, William, 14
Shan, A., 16
Shanahan, M. J., 204
Shanas, E., 23, 26, 184,

201, 202
Shanas, Ethel, 23
Shapses, S., 86
Sharp, D., 212
Shay, J. W., 62
Shea, D., 225, 226
Shea-Drinkwater, M., 85
Shek, P. N., 165
Shekelle, P. G., 173
Shepard, D. S., 155
Shephard, R. J., 165
Shepherd, P., 175
Sherkat, D. E., 241
Sherman, A. M., 189
Sherman, E., 253
Sherrod, L. R., 220
Sherwin, R. S., 243
Shi, Y., 73
Shinberg, D., 128
Shindo, M., 180
Shlomchik, M., 167
Shock, Nathan, 20–22,

24–25, 29, 330–331
Short, K. R., 143
Shoven, J. B., 286
Shudha, S., 54
Shuey, K. M., 191
Shuldiner, A. R., 80
Shumaker, S. A., 67
Siegel, Jacob, 36
Siegel, Jacob S., 36, 46,

294
Siegler, Ilene, 24
Siervogel, R. M., 142
Sifri, C. D., 82
Silverstein, M., 48, 212,

293, 301
Simandle, S., 165, 177
Simmons, L. W., 208

360 GERONTOLOGY



Simonsick, E., 176
Singh, M. A., 156, 157,

165
Singh, V., 140
Sinha, D., 86
Skinner, J., 49
Skocpol, T., 308, 309, 313,

320
Sliwinski, M., 263
Sloan, J. A., 126
Sloane, P., 44
Small, A. E., 31
Small, B. J., 90
Smeeding, T., 49, 315
Smeeding, T. M., 268
Smeeding, T. S., 278
Smith, D., 309
Smith, D. W. E., 75
Smith, G. D., 336
Smith, J., 186, 187, 193,

195, 198
Smith, J. H., 31
Smith, J. K., 168
Smith, J. P., 213
Smits, C. H. M., 89
Smyth, J. M., 257
Snart, S., 86
Snodgrass, D., 256
Snow, R., 157
Snowdon, D. A., 228, 233,

234
Soares, M. J., 139
Sohal, B. H., 72
Sohal, R. S., 71, 72, 73,

152
Sokolovsky, J., 40
Solares, G. S., 179
Soldo, B. J., 47, 296, 297,

299
Sommervoll, L., 179
Sonntag, W. E., 85
Sorensen, A. B., 220
Sorkin, J. D., 80, 160
Spazzafumo, L., 81
Speakman, J. R., 74
Speare, A., 297
Specter, S. E., 229, 231
Speizer, F. E., 82
Spicker, S. F., 247, 254
Spiegel, D., 257
Spillman, B. C., 128, 280
Spina, R. J., 175
Spindler, S. R., 87
Spiro, A., 130

Spitz, A. M., 81
Sprague, C. A., 63
Sprott, R. L., 80, 82
St. Clair, C., 80
St. Croix, C. M., 177
Staib, L. H., 239
Stallard, E., 44
Stampfer, M. J., 80, 82,

179
Stanta, G., 75
Starke-Reed, P. E., 80
Starr, J. R., 242
Startzell, J., 176
Stecconi, R., 81
Steel, K., 53
Stein, B., 179
Stepp, D. D., 25
Stern, A., 71
Stern, Y., 87
Sterns, H. L., 333
Stets, J. E., 206
Stevens, M. R., 152
Stevens, T. E., 80
Stevenson, E. T., 179
Stewart, A. L., 170
Stewart, K. J., 80
Stewart, L. K., 168, 174
Stieglitz, Edward, 20
Stocker, H., 80
Stolley, P. D., 118
Stoltzfus, E. R., 98
Stolzenberg, R. M., 212
Stone, A. A., 257
Stone, E. J., 176
Stone, R., 298
Stoneking, C., 251
Stovring, H., 161
Strate, J., 320
Street, D., 4
Streib, G. F., 201, 202
Stretton, C. M., 158
Strong, M. J., 157
Stroup, D. F., 169
Stump, T. E., 115
Sturm, K., 142
Style, C. B., 216
Suchindran-Chirayath, R.,

54
Sugawara, J., 176
Suh, Y., 331
Suitor, J. J., 191
Sulkava, R., 179
Sullivan, D. F., 39
Sullivan, D. H., 82, 141

Sullivan, W., 252
Summer, L., 49
Sundquist, J., 309
Surprenant, A. M., 89, 95
Surtorp, M. J., 173
Sutherland, M. S., 167
Suthers, K., 195
Suttles, J., 177
Swanson, J. M., 93
Swicegood, C. G., 218
Swift, Jonathan, 14
Symons, F. J., 233
Szinovacz, M. E., 48, 293,

294

Tager, I. B., 234
Tagliaferro, A. R., 70
Tairnela, S., 179
Takahashi, K., 189, 198
Taksali, S. E., 243
Talbert, E., 179
Talbot, D. A., 86
Talbot, L. A., 160
Talbott, M. M., 195
Tamborlane, W. V., 243
Tan, G., 42
Tanabe, T., 176
Tanaka, H., 161, 180
Tang, M. X., 67
Tangen, C. M., 148
Taniguchi, A., 175
Tappy, L., 231
Tariq, S., 151
Tarlov, A. R., 130
Taylor, C., 253
Teitelbaum, M. S., 36
Tennsted, S., 89
Teno, J. M., 263
Tepper, S., 128
Teri, L., 242
Tessitore, L., 70
Testa, M. A, 126
Thal, L., 86
Thane, Pat, 249
Thomas, D. R., 144
Thomas, J. A., 140
Thomas, L. E., 252
Thomas, W. H., 255
Thompson, G. W., 147
Thompson, H. J., 86
Thompson, J. S., 141
Thomson, D. M., 95
Thorndike, W., 31
Thornton, A., 292

Name Index 361



Thornton, J., 254
Thorpe, R. J., Jr., 337
Thorsheim, H., 257
Thursby, E., 251
Timiras, P. S., 148
Timmerman, K. L., 174,

179
Timonen, L., 171
Timonen, T. E., 179
Tinetti, M. E., 118
Tissenbaum, H. A., 64
Titchener, E. B., 109
Tobin, J. D., 80, 151
Tobin, S. L., 23
Toft, A. D., 177
Tokuyama, K., 175
Tompa, A., 82
Topinkova, E., 53
Tornstram, L., 251
Torrecilha, R., 295
Torrey, B., 315
Toubro, S., 142
Toussaint, O., 64
Tracy, R. P., 148, 174
Travers, P., 167
Treas, J., 295
Treuth, M. S., 162
Triggs, E., 142
Troiano, L., 81
Tulving, E., 98, 99, 107
Tuma, N. B., 214
Turano, K., 123
Turbitt, J., 82
Turturro, A., 82
Tzourio, C., 228

Uchino, B. N., 191
Uhlenberg, P., 25, 211,

223, 236, 239, 241
Ullrich, I. H., 172
Umberson, D., 189
Ungerleider, L. G., 106
Uno, D., 191
Upp, M., 312
Utendorf, K., 46

Vaillant, George, 255
Valensin, S., 81
van Belle, G., 242
Van Cauter, E., 68
van den Beld, A. W., 67
Van der Bij, A. K., 169,

170
van der Lely, A. J., 67

Van Nostrand, J., 116
van Reekum, R., 139
Van Remmen, H., 82
van Sweiten, J. C., 240
Van Tassel, David, 247
van Tilburg, T. G., 89, 105
van Tilburg, W., 90, 105
Vandegaer, K., 168
Vasan, R. S., 149
Vaupel, J. W., 64
Velkoff, V. A., 297
Vellas, B. J., 141
Verbrugge, Lois K., 112,

114, 116, 117, 118, 119,
120, 121, 123, 124, 125,
127

Verdery, R. B., 82
Verghese, J., 257
Verhaeghen, P., 103
Vernon, R. B., 150
Vijg, J., 74, 331
Villaneuva, J. M., 82
Vincent, J., 225
Vinivor, F., 142
Virchow, Rudolph, 17
Visser, M., 176, 232
Viticchi, C., 81
Vladeck, B., 312
Volpato, S., 168
von Zglinicki, T., 64, 73
Vorenberg, Bonnie L., 256

Wacholder, S., 174
Wachsman, J. T., 73
Wactawski-Wende, J., 86
Wadley, V. G., 89
Wadsworth, M. E. J., 336
Wagner, A. D., 98
Wagner, E. H., 106, 172
Waidmann, T. A., 39, 128
Wais, P., 201
Waite, L. J., 216, 236
Wakimoto, P., 141
Walford, R. L., 82, 152
Walker, A. J., 187, 248
Walker, D. W., 84
Walker, J., 320, 321
Walker, Jack, 320
Walker, Margaret Urban,

250
Wallace, D. C., 84
Wallace, R. B., 86, 174
Walport, M., 167
Walston, J., 143, 148

Walter, C. A., 82
Wang, E., 64
Wang, H., 301
Ware, J. E., 115
Ware, J. H., 243
Waring, J., 290
Warner, H. R., 80
Warner, W. Lloyd, 23
Warren, B. J., 177
Warren, I., 31
Warwick, Z. E., 144
Wassertheil-Smoller, S., 86
Waters, D. J., 59, 65, 75,

78, 79
Watkins, S. C., 212
Watts, F. N., 105
Weathers, R., 295
Weaver, R. K., 309
Webb, A. G., 105, 107,

239
Weidner, M., 175
Weiland, S., 252, 253
Weiland, Steven, 252, 253
Weindruch, R., 69, 70, 82,

136
Weiner, J., 116, 120, 121
Weinert, F. E., 220
Weinsier, R. L., 142
Weiss, R., 231
Wekstein, D., 243
Wenger, N., 263
Wensing, M., 169
Wermuth, E. O., 229
West, S. K., 157
Westbrook, S., 175
Western, B., 218
Wethington, E., 206
Wetterqvist, H., 172
Wetzstein, C., 142
Weuve, J., 230
Whitbourne, S. K., 4
White, L. R., 238
White, N., 330
Whitfield, S., 201
Wikby, A., 82
Wilkerson, R., 228, 229
Wilkinson, P., 80
Willett, W. C., 82, 140,

148
Willey, K. A., 165
Williams, G. C., 60, 65,

332
Williams, P., 176
Williamson, D. F., 81, 148

362 GERONTOLOGY



Williamson, J. D., 128, 315
Willis, S. L., 102, 118
Willott, J. F., 328, 333, 334
Willson, A. E., 191
Wilmoth, J. M., 35, 47, 48,

75, 297, 342
Wilson, B. A., 105
Wilson, Edward, 252
Wilson, J. Q., 320
Wilson, M. M., 141, 151
Wilson, P. W., 142, 178
Wilson, R., 228, 257
Wishart, J., 151
Wister, A. V., 295
Witte, E., 314
Witterman, J. C., 240
Wolf, D. A., 39, 40, 47,

292, 296, 297, 299, 302
Wolf, N. S., 65, 150
Wolf, S. L., 164
Wolfe, B. L., 278
Wolfe, R. R., 175
Wolfe, W. S., 146
Wolinsky, F. D., 111, 115,

116, 119, 121, 124, 125,
126

Wolkow, C. A., 66
Wolters, B. W., 180
Wood, P. L., 73
Woodcock, R. W., 127
Woods, J. A., 166, 167
Woodward, Kathleen, 247,

249
Woodward, M., 243
Wright, W. E., 62
Wrong, D. H., 207
Wu, D., 172
Wu, J. F., 80
Wu, J. T., 71
Wu, L. L., 71, 80
Wu, S. Y., 152
Wygant, L., 247
Wyrwich, K. W., 119, 126

Xie, W., 179
Xu, T., 180

Yaffe, K., 234
Yamaguchi, L., 176
Yan, H., 167
Yanez, D., 150
Yang, H., 82

Yarasheski, K. E., 156, 168
Yeater, R., 172
Yeckel, C. W., 243
Yeh, S. S., 144, 167
Yim, P. K., 138
Yoshiga, C. C., 161
Young, K. W., 139
Young, W. H., 139
Young-DeMarco, L., 

292
Youngstedt, S. D., 230
Yu, B. P., 73, 82

Zacks, R. T., 95, 97, 98
Zamboni, M., 180
Zarit, S., 187, 195
Zarrabeitia, M. T., 168
Zdrowski, C. D., 151
Zeller, C., 142
Zerba, E., 157
Zheng, D., 175
Zhuang, H., 156
Zieman, S. J., 168
Zimmerman, S., 54
Zoico, E., 157
Zuvekas, S., 278

Name Index 363


	Contents
	Contributors
	Preface
	Acknowledgments
	Introduction
	PART I: AGING SCHOLARSHIP
	1 The Fountain of Gerontological Discovery
	2 The Evolution of Gerontology as a Scientific Field of Inquiry
	3 Demographic Perspectives on Aging

	PART II: PHYSICAL ASPECTS OF AGING
	4 Cellular and Organismal Aspects of Senescence and Longevity
	5 Cognitive Aging
	6 Disability Concepts and Measurement: Contributions of the Epidemiology of Disability to Gerontological Inquiry
	7 The Role of Nutrition in the Older Individual
	8 Exercise and Aging

	PART III: SOCIAL ASPECTS OF AGING
	9 Socioemotional Aspects of Aging
	10 Age Structures, Aging, and the Life Course
	11 Social Forces, Life Course Consequences: Cumulative Disadvantage and “Getting Alzheimer’s”
	12 Humanistic Gerontology and the Meaning(s) of Aging

	PART IV: PUBLIC POLICY
	13 Retirement and Financial Security: An Economist Thinks Out Loud
	14 Social Lives in Later Life
	15 Politics and Policy in the Lives of Older Americans

	Afterword
	16 The Gerontological Imagination

	Subject Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W

	Name Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z




