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PREFACE

The mid-1990s demonstrated that having a solid
grounding in research and theory about adult
development and aging is essential even for under-
standing the evening news. Stories about changes
in health care for older adults, genetic research on
Alzheimer’s disease, and the maintenance of cog-
nitive abilities require familiarity with the research
evidence in order to separate myth from fact. It is
clear that such information will only increase in
frequency as we head into the 21st century, as the
average age of individuals in industrialized nations
continues to increase. New paradigms will need to
be created through the combined efforts of people
in many occupations—academics, gerontologists,
social workers, health care professionals, financial
experts, marketing professionals, teachers, factory
workers, technologists, government workers, hu-
man service providers, and nutritionists, to men-
tion just a few. Every reader of this book, regardless
of his or her area of expertise, will need to under-
stand older adults in order to master the art of
living.

This need to know about adult development
and aging has resulted in an explosion of knowl-
edge. Since the publication of the second edition
of Adult Development and Aging, several new and
important scientific journals have begun publica-
tion, hundreds of books have appeared, and the
rate of discovery keeps increasing. These devel-
opments led to the creation of this third edition,
which provides an up-to-date look at these in-
teresting and sometimes controversial findings. As
was the case in the first two editions, I have
attempted to provide in-depth coverage of the

major issues in the psychology of adult develop-
ment and aging. The third edition of Aduit De-
velopment and Aging adds numerous topics and
provides expanded coverage of many existing
ones.

MAJOR NEW FEATURES

While maintaining the basic chapter order from the
second edition, the third edition includes many
new features. Perhaps the most obvious at first
glance is the comprehensive inclusion of pedagogi-
cal aids throughout the text. These include chapter
outlines; learning objectives and concept checks in
each major section; key terms in bold italics with
the definitional sentence in boldface; chapter sum-
maries organized with section heads; review ques-
tions organized by section heads; integrative ques-
tions at the end of each chapter that require
students to pull together information from various
sections within the chapter or from multiple chap-
ters; key terms; and suggested readings. The effect
is to build a study guide into the text, with the goal
of making the text not only more student-friendly,
but easier to learn from.

Throughout the text, the new organizing theme
is the four basic forces on human development:
biological, psychological, sociocultural, and life-
cycle. A new box feature has also been added,
“Discovering Development” provides ways for
students to find examples in their everyday expe-
rience of the principles and concepts described in
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the text. Terminology has been updated, and
recent research has been added (while classic stud-
ies have been retained).

Among the many new topics included in the
third edition, the most important changes in each
chapter are:

Chapter 1 now includes a discussion of whether
developmental changes are universal or reflect
specific contextual differences; observational and
case studies; and a discussion of research bias and
ethics.

e Chapter 2 includes a discussion of age as a
dimension of diversity; the material on ethnicity
is now organized by ethnic group.

* Chapter 3 has a new chapter opener and a major
section on biological theories of aging, as well as
a thorough updating of research.

e Chapter 4 now includes a detailed discussion of
gender differences in longevity; more informa-
tion about the stress and coping paradigm;
information on screening for prostate cancer;
and a new major section on health, functioning,
and prevention that includes a theoretical model
and research on disability.

* Chapter 5 has a major updating on attention and
automatic processing, as well as reorganized
sections on home safety and accident prevention.

e Chapter 6 has several topics that have been
reorganized; a new chapter opener; more details
on autobiographical memory and text memory;
a new subsection on memory self-efficacy; new
findings from neuroscience on retention and
encoding; and new research and theory on
memory remediation.

e Chapter 7 has new subsections on reflective
judgment and other approaches to postformal
thought including gender differences; a new
major section on problem solving; thoroughly
rewritten sections on psychometric intelligence;
and expanded discussions on expertise and
wisdom.

e Chapter 8 has been reorganized around contem-

porary views of personality, with major expan-

sions on life stories (based on work of McAdams
and of Whitbourne); a new subsection on gen-
erativity; more detail on self-presentation; a new

subsection on religiosity; and a new major sec-
tion on social cognition.

e Chapter 9 has a new title to reflect a broader
coverage of the issues; a new section using a
multidimensional approach to psychopathology;
a new section on ethnicity, aging, and mental
health; inclusion of personality disorders; and
more detail on the latest research on Alzheimer’s
disease.

e Chapter 10 now includes Carstensen’s theory of
socioemotional selectivity to explain develop-
mental differences in the number of relation-
ships; a new section on sibling relationships; a
new and extensive section on violence in rela-
tionships; a thoroughly rewritten section on gay
and lesbian relationships; a new subsection on
caring for one’s spouse; a new subsection on
alternative styles of parenting; and a new subsec-
tion on male-female friendships.

e Chapter 11 now has a more focused discussion of
the meaning of work, occupational choice, and
occupational development; a new major section
on gender, ethnicity, bias, and discrimination; a
new section on retraining workers; and expanded
coverage of long-term unemployment.

 Chapter 12 has additional discussion of the effect
of the decline of rural towns; a new subsection on
how a nursing home can become “home™ for
residents; and a major new section on commu-
nication with older-adults in nursing homes.

e Chapter 13 includes a new subsection on a
contextual approach to dying; a new subsection
on comparing types of loss; a discussion on the
use and effectiveness of advance directives for
medical intervention; and more discussion on
assisted suicide.

* Chapter 14 has been reorganized and includes
updated discussions of health care and preven-
tion; the need for research; and important psy-
chological and social issues.

WRITING STYLE

Although Adult Development and Aging covers
complex issues and difficult topics, I use clear,



-concise, and understandable language. I revised all
of the chapters to achieve this goal, and many were
completely rewritten. I examined all terms to make
sure that their use was essential; otherwise they
were eliminated.

The text is aimed at upper-division undergradu-
ate students. Although it will be helpful if students
have completed an introductory psychology or a
course in human development across the life span,
the text does not assume this background.

INSTRUCTIONAL AIDS

As noted earlier, many new instructional aids have
been included in the third edition, which are
described in more detail here.

Learning Helps in the Chapter Text

Each chapter begins with a chapter outline. At the
start of each new major section, learning objec-
tives are presented. These objectives are keyed to
each primary subsection that follows, and they
direct the student’s attention to the main point(s)
to be discussed. At the conclusion of each major
section are concept checks, one for each primary
subsection, which help students spot-check their
learning. Key terms are defined in context; the
term itself is printed in bold italic; with the
sentence containing the term’s definition in bold-
face. The study guide that accompanied the sec-
ond edition has been replaced with in-text study
aids.

End-of-Chapter Learning Helps

At the end of each chapter are summaries, orga-
nized by major sections and primary subsection
heads. This approach helps the student match the
chapter outline with the summary. Numerous
review questions, also organized around major
sections and primary subsections, are provided to
assist students in identifying major points. Integra-
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tive questions are included as a way for students to
link concepts across sections within and across
chapters. Key terms with definitions are listed.
Suggestions for additional readings from both the
scientific and popular literatures are provided for
students who would like to enrich their knowl-
edge. Estimates of difficulty level are included
based on undergraduates’ evaluations.

Boxes

The third edition includes three types of boxes.
Those entitled “How Do We Know?” draw
attention to specific research studies that were
discussed briefly in the main body of the text.
These boxes supply additional information about
the methodology and theory underlying the
research to provide students with a more com-
plete look at how empirical data are generated and
with some alternative interpretations where ap-
propriate.

“Something to Think About’ boxes raise con-
troversial and provocative issues, pose reflective
questions, or draw attention to a social problem.
These boxes get students to think about the
implications of certain research findings or conclu-
sions and may be used effectively as points of
departure for class discussions.

“Discovering Development” boxes give stu-
dents a way to see developmental principles and
concepts in the “real world” as well as some
suggestions as to how to find others. These boxes
provide a starting point for applied projects in
either individual or group settings.

INSTRUCTOR’S MANUAL

The third edition of Adult Development and Aging
is accompanied by an instructor’s manual. Each
chapter begins with a lecture outline that high-
lights the main points of the chapter. In addition,
supplemental information is included, as are sug-
gested activities and discussion topics. A list of
suggested videos is also provided. Included in the
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manual are numerous test items. The test items in
the instructor’s manual are also available in elec-
tronic format.
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1—:) be 70 years young is sometimes far more
cheerful and hopeful than to be 40 years old,”
wrote Oliver Wendell Holmes. In the late 19th
century when he lived, being “70 years young”
was unusual. Since then, countries around the
world have experienced an unprecedented explo-
sion in the number of older adults. As a result, we
are squarely in the midst of a monumental revolu-
tion, especially in industrialized countries: the
fundamental restructuring of the population from
one that is dominated by youth to one that is
increasingly “gray.” You have probably heard a
great deal about this shift in the media: The median
age in the United States passed 30 in the late
1980s, whole industries sprang up that target
middle-aged and older adult consumers, and ser-
vices to older adults have increased in scope and
cost.

The dramatic population change has placed un-
precedented emphasis on the three-fourths of the
average person’s life spent in adulthood. The
theories and research summarized in this text
provide an overview of the kinds of changes that
occur during this period of life. Unlike texts on
child development and on adolescence, this book
focuses on events that you have probably not yet
experienced. In that sense, we will be looking into
your future, and hope to provide opportunities for
you to plan accordingly.

Adulthood and aging represent the longest part of
our journey through life. We begin our journey
with a description of some basic concepts and a
discussion of how adulthood must be viewed as
part of the life span as a whole. This life-span
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perspective provides the connections we need to
earlier periods and reminds us that each of us comes
into adulthood with a unique history.

PERSPECTIVES ON ADULT
DEVELOPMENT AND AGING

Learning Objectives:

* What is gerontology? How does ageism relate to
stereotypes of aging?

* What is the life-span perspective?

The dramatic shifts in the characteristics of the
population have resulted in an equally rapid in-
crease in studying about adult development and
aging. Overall, there are three especially notewor-
thy reasons why it is important to learn as much as
possible about what happens between the time one
first becomes an adult and the time one dies:

1. Older adults constitute a rapidly growing
segment of the population. At present, older adults
represent the fastest growing age group in the
United States as well as in many other countries.
The consequence of this is not only that the
number of older adults will increase dramatically,
but also that older adults will wield increasingly
political and economic power as we enter the 21st
century. Their priorities and plans may differ from
those of younger and middle-aged adults, which
will require creative use of the limited resources
available. The heated debates in the United States
in the mid-1990s over the future of Medicaid and
Social Security reflect these trends.

2. We want to understand older adults. What is
it like to grow old? Why are older people the way
they are? What changes as people age? Why are
there so many differences among people of the
same age? These and many other questions about
the nature of older adults point to a need to
understand the adult developmental process and
how this process unfolds for each individual. This
text will help you learn about older adults.

3. More older people means new jobs. The in-
creasing number of older adults will create employ-
ment opportunities. Many social service agencies,

businesses, consumer product manufacturers, ad-
vertisers, and companies in the health care industry
areincreasingly targeting older adults fornew areas
of growth. New jobs will be created as organiza-
tions begin to meet the needs of older adults. In the
coming years, experts predict, this may well be the
fastest growing segment of the economy.

This book deals with all of these issues by sum-
marizing what scholars have learned about travers-
ing adulthood and growing old. We have an advan-
tage that most people in the current population of
older adults did not have: We are able to study what
growing old will be like. Never before have we had
the chance to prepare as well for old age.

This opportunity is provided by scientists in
many disciplines who are all interested in a com-
mon goal: understanding the aging process. The
field of study that examines the aging process is
gerontology. More formally, gerontology is the
study of aging from maturity (young adult-
hood) through old age, as well as the study of
older adults as a special group. Gerontology is a
fairly new scientific discipline. For example, before
the 1950s, researchers in the United States con-
ducted only a handful of studies involving older
adults (Freeman, 1979). One reason the study of
older adults was so long in coming, as Freeman
points out, is that authors and scientists through-
out history conceptualized the aging process as
one of inevitable, irreversible decline. Conse-
quently, nothing was to be gained by studying
aging, as it was already thought to be beyond our
power to improve or change the process.

We now know that this picture of aging was
distorted and oversimplified. As we will see re-
peatedly in this book, aging involves both growth
and decline. Still, many myths concerning old
people survive: Older adults are often thought to
be incompetent, decrepit, and asexual. These
myths of aging lead to negative stereotypes of
older people, which may result in ageism, a
form of discrimination against older adults
simply because of their age. Ageism comes in
many forms (Butler & Lewis, 1982). It may be
as blatant as believing that all old people are senile
and are incapable of making decisions about their
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DISCOVERING DEVELOPMENT

Myths and Stereotypes
About Aging

As we have noted, we are sur-
rounded by misconceptions of older
adults. We have all seen cartoons
making jokes about older adults
whose memories are supposedly

poor or whose physical abilities have
declined. Most damaging are the
ideas portrayed in the media that
older adults are incapable of leading
productive lives and of making a
difference. As a way to discover
something about development, try
to find several examples of myths or
stereotypes about aging. Look at ad-

vertisements and articles in popular
magazines, television, and music.
Gather as many as you can, and then
check them against the research on
the topic discussed in this text. See
how many myths and stereotypes you
can show to be wrong by the end of
the course.

lives. Or it may be as subtle as dismissing an older
person’s physical complaints with the statement,
“What do you expect for someone your age?” As
you will learn by doing the activities in the Dis-
covering Development feature, such stereotypes
surround us.

This book will rebut these erroneous ideas, but
it will not replace myths with idealized views of
adulthood and old age. Rather, it will strive to paint
an accurate picture of what it means to grow old
today, recognizing that development across adult-
hood brings with it growth and opportunities as
well as loss and decline. To begin, we will consider
the life-span perspective, which helps place adult
development and aging into the context of the
whole human experience. Afterward, we will con-
sider the fundamental developmental forces, con-
troversies, and models that form the foundation for
studying adult development and aging. In particu-
lar, we will examine the biological, psychological,
sociocultural, and life-cycle forces; the nature-
nurture and continuity-discontinuity controver-
sies; and the mechanistic, organismic, and contex-
tual models. We will consider some basic
definitions of age and will see that it can be viewed
in many different ways. Finally, by examining
various research methods, we will see how the
information presented in this book was obtained.

The Life-Span Perspective

Adult development and aging does not happen in
isolation from the rest of the human experience.

Indeed, we cannot understand adults’ experiences
without appreciating what came before in child-
hood and adolescence. Placing adulthood in this
broader context is what the life-span perspec-
tive is all about. The life-span perspective divides
human development into two phases: an early
phase (childhood and adolescence) and a later
phase (consisting of young adulthood, middle
age, and old age). The early phase is character-
ized by relatively rapid age-related increases in
people’s size and abilities. During the later phase,
changes in size are slow, but abilities continue to
develop as people continue adapting to the en-
vironment (Birren & Cunningham, 1985).

Viewed from the life-span perspective, adult
development and aging are complex phenomena
that cannot be understood within the scope of a
single disciplinary approach. Understanding how
adults change requires input from a wide variety
of perspectives. Moreover, aging is a lifelong pro-
cess, meaning that human development never
stops.

Riley (1979) also points out the mutual in-
fluences of sociocultural, environmental, and his-
torical change. These influences relate to three
concepts of time described by Neugarten and
Datan (1973). Life time refers to the number
of years a person has lived. Both genetic (for
instance, ‘‘long-life” genes) and environmental
(such as pollution and lifestyle) factors influence
life time. Sociocultural time refers to the way
that society determines the appropriate age for
certain events to occur (such as the right time
to get married) and sets the kinds of age-
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related expectations on behavior (such as how
older people are supposed to behave). Fin-
ally, historical time refers to the succession of
social, political, economic, and environmental
events through which people live (such as
the Great Depression, the Vietnam War, and
the AIDS epidemic). Our lives are anchored in
the major events of particular historical periods.
These events affect people difterently depending
on their age and position in society when they
occur.

These different notions of time come together
for each of us in our social clock (Hagestad &
Neugarten, 1985; Neugarten & Hagestad, 1976).
A socialclock is a personal timetable by which we
mark our progress in terms of events in our
lives. A social clock is based on our incorporation
of biological markers of time (such as menopause),
sociocultural aspects of time (such as graduating
from college), and historical time (such as a par-
ticular presidential election).

The mutual influence between people and soci-
ety is seen best in the concept of socialization.
Socialization refers to the ways in which people
learn to function in society. Socialization de-
mands that members of society conform their
behavior, values, and feelings to society’s expecta-
tions (Featherman, 1981). The roles we play as
adults—such as parent, worker, grandparent, and
retiree—reflect what we have incorporated from
ourobservation of how societydeals with peoplein
these various positions. As people change their
behaviors in particular roles, they in turn change
society’s expectations. For example, men have
significantly changed how they feel about taking
care of children. Whereas a few generations ago
sociocultural expectations dictated that men not
change diapers, today many fathers report doing
just that.

Finally, adaptation refers to modifying
behavior in response to changing physical
and sociocultural environments. For example,
changing the nursing home environment to allow
residents to have a stronger sense of control may
actually help them live longer. Adults of all ages
respond to changes in their environment, and
flexibility is a key aspect of healthy functioning.

Concept Checks

1. What are three reasons why it is important to
study adult development and aging?

2. What are life time, sociocultural time, and
historical time, and how do they relate to the
social clock?

3. What is socialization?

FORCES, CONTROVERSIES, AND
MODELS IN ADULT DEVELOPMENT
AND AGING

Learning Objectives:

* What are the three main forces that shape devel-
opment? What are normative age-graded influ-
ences, normative history-graded influences, and
nonnormative influences?

* What are the nature-nurture, continuity-dis-
continuity, and universal versus context-specific
development controversies?

* What are the mechanistic, organismic, and con-
textual models?

How do some people manage to remain thin
while other people seemingly gain weight merely
looking at food? Why do some people remain very
active mentally well into later life? How does
growing up in a Spanish-speaking culture affect
one’s views of family caregiving? Answering these
questions requires us to consider the various forces
that shape us as we mature. Developmentalists
place special emphasis on four forces: biological,
psychological, sociocultural, and life-cycle. These
forces direct our development much as an artist’s
hands direct the course of a painting or sculpture.

Following from the forces that shape develop-
ment are questions such as: What is the relative
importance of genetics and environment on peo-
ple’s behavior? Do people change gradually or do
they change more abruptly? Do all people change
in the same way? These questions reflect three core
controversies that underlie the study of human
development (Lerner, 1986): the nature-nurture
controversy, the continuity-discontinuity contro-
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versy, and the universal versus context-specific
development controversy.

How developmentalists make sense of adult
development and aging tends to fall into three
views or models (Pepper, 1942): mechanistic,
organismic, and contextual. A model is a meta-
phorical representation of reality that allows
very complex phenomena, such as human de-
velopment, to become more understandable.
Models are not testable; that is, they cannot be
subjected to an experimental examination and be
falsified. But models are very important because
they stimulate the creation of ideas, concepts,
issues, and questions that result in testable hypoth-
eses; in addition, models may suggest specific meth-
ods that can be used to address the issues.

Having a firm grasp on the forces, controversies,
and models of development is important, as it
provides a context for understanding why re-
searchers and theorists believe certain things about
aging or why some topics have been researched a
great deal and others have been hardly studied at
all. For example, one who believes that a decline in
intellectual abilityis aninnate and inevitable part of
aging is unlikely to search for intervention tech-
niques to raise performance. Similarly, one who
believes that personality characteristics change
across adulthood would be likely to search for life
transitions.

The Forces of Development

Why do some people develop gray hair in young
adulthood? Why do some older adults continue to
perform well on intelligence tests? Why are some
older adults very active whereas others withdraw?
Why might reactions to an unplanned pregnancy
be different for a 26-year-old woman compared to
a 46-year-old woman? These questions require us
to understand the basic forces that shape us.
Developmentalists typically consider four interac-
tive forces:

* Biological forcesinclude all geneticand health-
related factors that affect development. Ex-
amples of biological forces include menopause,

Biological
forces

Psychological
forces

Sociocultural
forces

Figure 1.1 It is the interaction of biological, psycho-
logical, and sociocultural forces, through life-cycle
forces, that shape a person’s development.

Source: Kail and Cavanaugh, 1996

facial wrinkling, and changes in the major organ
systems.

* Psychological forcesinclude all internal percep-
tual, cognitive, emotional, and personality
factors that affect development. Collectively,
psychological forces provide the characteristics
we notice about people that make them indi-
viduals.

* Sociocultural forces include interpersonal, so-
cietal, cultural, and ethnic factors that affect
development. Sociocultural forces provide di-
versity and the network of people with whom we
interact.

* Life-cycle forces reflect differences in how the
same event or combination of biological,
psychological, and sociocultural forces affects
people at different poinss in their lives. Life-
cycle forces provide the context for the develop-
mental differences of interest in adult develop-
ment and aging.

As depicted in Figure 1.1, each one of us is a
product of a unique combination of these forces.
Even identical twins growing up in the same family
eventually have their own unique friends, partners,
occupations, and so on. To see why all of these
forces are important, imagine that we want to
know how people feel about forgetting. We would
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need to consider several biological factors, such as
whether the forgetting was due to an underlying
disease. We would want to know about such
psychological factors as what the person’s memory
abilityhas been throughout hisor her life, aswell as
about his or her beliefs about what happens to
memory with increasing age. We would need to
know about sociocultural factors, such as the
influence of social stereotypes about forgetting.
Finally, we would need to know about the age of
the person when forgetting experience occurs.
Focusing on only one (or even two or three) of the
forces would provide an incomplete view of how
the person feels.

Interrelations Among the Forces:
Developmental Influences

All of the forces we have discussed combine to
create the developmental experiences people have.
One way to consider these combinations is to
consider the degree to which they are common or
unique. Based on this approach, Baltes (1979)
identifies three sets of influences that interact to
produce developmental change over the life span:
normative age-graded influences, normative
history-graded influences, and nonnormative in-
fluences.

Normative age-graded influences are those
experiences caused by biological, psychological,
and sociocultural forces that are highly corre-
lated with chronological age. Some of these—
such as puberty, menarche, and menopause—are
biological. These normative biological events usu-
ally indicate a major change in a person’s life; for
example, menopause is an indicator that a woman
can no longer bear children without medical inter-
vention. Normative psychological events would
include focusing on certain concerns at different
points in adulthood, such as a concern with social-
izing the younger generation when a person is
middle-aged. Other normative age-graded influ-
ences involve sociocultural forces, such as the time
when first marriage occurs and the age at which one
retires. Normative age-graded influences typically
correspond to major time-marker events, which
are often ritualized. For example, many younger
adults formally celebrate turning 21 as the official

This middle-aged mother ofa young child illustrates that
chronological age alone does not provide very much
information about a person.

transition to adulthood; getting married is typically
surrounded with much celebration; and retirement
is often begun with a party celebrating the end of
one’s employment. These events provide the most
convenient way to judge where we are on our social
clock.

Normative history-graded influences are
events that most people in a specific culture
experience at the same point in time. These
events may be biological (such as epidemics),
psychological (such as particular stereotypes), or
sociocultural (such as changing attitudes toward
sexuality). Normative history-graded influences
often endow a generation with its unique identity,
such as the baby-boom generation (people born
roughly between 1946 and 1960) or generation X
(people born after roughly 1965). These influ-
ences can have a profound effect. For example, the
emergence of acquired immune deficiency syn-
drome (AIDS) during the 1980s fundamentally
changed the attitudes toward dating and casual
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SOMETHING TO THINK ABOUT

Developmental Forces
in Action

One may assume from our discussion
about the four basic forces of devel-
opment that most research would
incorporate all of them as a matter
of course. This is not the case. Con-
sidering all four forces requires re-
searchers to adopta multidisciplinary
view of adult development and ag-
ing, a view that is relatively new.
Before this, most developmentalists
regarded aging as an inevitable de-
cline due to biological deterioration
and did not see the need for other
views.

Incorporating all four forces in
multidisciplinary research is a depar-
ture from the past. Working within
this approach also means accepting

that aging is an extraordinarily com-
plex process. For one thing, it means
that biological aging, psychological
aging, and sociocultural aging are
not isolated phenomena; they must
be viewed as part of a whole process.

What would an approach to adult
development and aging look like
from this multdisciplinary ap-
proach? As an example, let’s consider
what happens to intelligence as
people grow older. Age differencesin
intelligence must be considered in
the context of ongoing normative
changes in the brain and in the con-
text of developmental differences in
other psychological abilities. More-
over, these intellectual differences
must also be regarded in terms of the
culture in which an individual lives
and the important historical changes
in education and technology that

could affect the way people think.
For example, the availability of the
World Wide Web and multimedia
educational software profoundly af-
fect the way people learn, which in
turn affects what they learn, dramati-
cally influencing underlying intellec-
tual abilities.

To make a multidisciplinary ap-
proach more personally relevant,
take a minute to think about your
own development. Think about the
complex ways your life has been
changed due to the interplay of bio-
logical, psychological, sociocultural,
and life-cycle forces. See if you can
identify why it makes more sense to
think about all four of these forces
being included in an explanation of
your development than trying to ac-
count for yourself with only one of
them. It’s something to think about.

sexual relationships that had developed during the
preceding decades.

Nonnormative influences are random or rare
events that may be important for a specific
individual but are not experienced by most
people. These may be favorable events, such as
winning the lottery or an election, or unfavorable
ones, such as an accident or layoff. The unpredict-
ability of these events makes them unique. Itisas if
one’s life is turned upside down overnight.

Life-cycle forces determine the relative impor-
tance of these three influences, as it depends on the
specific behaviors examined and the particular
point in the life span when they occur (Hultsch &
Plemons, 1979). For example, history-graded in-
fluences may produce generational differences and
conflict; parents’ experiences years ago as young
adults may have little to do with the complex issues
faced by today’s young adults. In turn, these
interactions have important implications for un-
derstanding differences that are apparently age

related. That is, differences may be explained in
terms of differential life experiences (normative
history-graded influences) rather than as an inte-
gral part of the aging process itself (normative
age-graded influences). We will return to this issue
when we discuss age, cohort, and time-of-
measurement effects in research on adult develop-
ment and aging.

The combined interactive effects of the four
forces shape the course of human development
across the life span. For an example of how this
process works in intellectual development, take a
minute to read the Something to Think About
feature.

Controversies in Development
The forces of development provide the basis for

building more general questions about how people
develop. Many of these questions have to do with
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the basic plan of development, especially in terms
of the relative importance of genetics and the
environment, and whether development proceeds
smoothly or occurs in a more segmented fashion.
These more general questions form the three
most important controversies in development: the
nature-nurture controversy, the continuity-dis-
continuity controversy, and the universal versus
context-specific development controversy.

The Nature-Nurture Controversy

The extent to which inborn, hereditary charac-
teristics (nature) and experiential, or environ-
mental, influences (nurture) determine who we
are define the nature-nurture controversy. The
two positions are captured well in the notions:
“Your genes determine who you are, and that’s
that,” and “You are a product of your environ-
ment.”

Until the 1970s and 1980s, most theorists
viewed adult development and aging from a nature
position: Certain changes occur inevitably as
people grow older, and one can do little to alter
their course. This approach to aging can be seen in
the works of such divergent writers as Shakespeare,
who described old age in As You Like Itas a second
childhood, and David Wechsler, who believed that
intellectual development in adulthood meant an
inevitable loss of skills. More recently, the pendu-
lum has shifted to the nurture side. Evidence is
growing that the decline in performance on intel-
ligence tests is not inevitable and is potentially
remediable, at least for healthy older adults on
some tasks.

How do nature and nurture interact? Anastasi
(1958) points out that any specific hereditary
factor can be reflected in any of several possible
behaviors. Which behavior is observed depends on
the environment present at any given time. For
example, children born with Down syndrome have
a specific genetic defect: an extra chromosome in
the 21st pair. Although Down syndrome results in
mental retardation, the degree of retardation de-
pends in part onthe child’s environment. Children
placed in an unstimulating environment are likely
to be more severely retarded than children placed
in a stimulating environment.

This same principle is being adapted in the study
of some diseases associated with aging. For ex-
ample, one theory of Alzheimer’s disease holds
that the iliness has a genetic component (see
Chapter 9). However, whether one actually gets
Alzheimer’s disease, and possibly even the course
of the disease itself, may be influenced by the
environment. Specifically, the genetic predisposi-
tion hypothesis states that an environmental trig-
ger is needed for the disease to occur. Moreover,
some evidence indicates that providing a support-
ive environment for persons with Alzheimer’s
disease improves their performance on cognitive
tasks, at least for a while (Camp et al., 1993).

One difficulty in focusing on nature in studying
adult development and aging is determining
whether a particular behavior or disease has a
genetic component. Having lived for many years
already, older adults pose tough problems for
geneticists. Documenting a genetic component in
a behavior that may have been part of their reper-
toire for many yearsis very difficult. For thisreason,
most research on genetics and aging focuses on
disorders, such as Alzheimer’s disease, that show
some evidence ofa genetic component (such as an
abnormal gene) that can be linked to certain
behavioral patterns.

Anastasi (1958) also points out the range of
effects of heredity on behavior. When the influ-
ences of heredity are strong and direct, effective
intervention may not be possible. For example,
there currently is no effective treatment for Hun-
tington’s disease, a genetic disorder that ultimately
results in severe mental decline and death (see
Chapter 9).

In contrast, in many situations the effects of
heredity are indirect, such as susceptibility to a
disease such as AIDS. In these cases, people’s
behavior and the environment in which they live
are especially important in understanding how
people get a disease, and effective means of pre-
vention often lie outside the biological realm. For
example, increased education about how to have
safe sex can reduce the risk of getting AIDS.

Just as the effects of heredity must be under-
stood by considering the environment, so the
effects of environment must be understood by
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considering heredity (Lerner, 1986). The issue is
the breadth of the influence of the environment
(Anastasi, 1958). In some cases environmental
effects are narrow, having a minimal, temporary
impact on only a few specific aspects of behavior. In
other cases environmental factors affect a wide
range of behaviors, and their influence lasts a long
time.

As is the case with hereditary influences, envi-
ronmental influences vary in how directly they
influence behavior. For instance, the outcome of a
specific type of environmental effect, such as social
class, depends on the individual’s inherited char-
acteristics. Given equally supportive and cogni-
tively rich environments, we would not expect a
person in the late stages of Huntington’s disease to
profit from intervention as much as a normal
middle-aged adult. Thus, even when we consider
environmental influences, our genetic inheritance
is important (Lerner, 1986). For example, assum-
ing that all older adults will profit equally from
cognitive training without taking into account
their inborn characteristics is a mistake, as is
assuming that a person cannot do a particular task
simply because he or she is 70 years old.

In general, to understand behavior we must
simultaneously consider the individual’s inborn,
hereditary characteristics and the individual’s en-
vironment. Each of us is genetically unique and has
unique interactions with a given environment.
Both factors have to be considered together to
yield an adequate account of why we behave the
waywe do. Toexplain an individual’s behaviorand
discover where to focusintervention, we must look
at the unique interaction for that individual be-
tween nature and nurture.

The Continuity-Discontinuity Controversy

The second major issue in developmental psychol-
ogy is a derivative of the nature-nurture contro-
versy. Given that people change over time, and
given that rules govern these changes, how do
these rules hold up across the life span? Can the
same rules that describe a person at one point be
used to describe that person at another point, or do
we need to use different rules? If we can use the
same rules to account for behavior at two different

points, we have continuity. But if we need to use
different rules at different times, we have disconti-
nuity (Lerner, 1986).

The continuity-discontinuity controversyis re-
flected in the competing views that adulthood is
largely a matter of stability in behaviors and
characteristics or that it is marked by significant
and fundamental changes. The debate over the
relative stability or change in behavior is especially
heated in the areas of intellectual and personality
development. The continuity-discontinuity issue
lies at the heart of accounting for change within
individuals. As we will see, two additional aspects of
the controversy have major theoretical implica-
tions: description versus explanation and quantita-
tive change versus qualitative change.

Think for a moment about the way you behaved
when you were 5 years old. You can probably come
up with a list of behaviors that have changed, as well
as a list of behaviors that have stayed with you. The
first things that may come to mind are specific
behavioral differences, such as being less able to
express yourself and being less able to open large
doors. On the other hand, you may still cry
sometimes when you are very happy or sad. Noting
specific differences and similarities such as these
describes the changes that have occurred. To ex-
plain the differences, you would have to offer some
reason, such as brain development (for language)
and height (for opening doors).

Most of the research we will consider in this
book focuses on describing adults. Careful descrip-
tion is essential because we first need to know the
areas in which adults change or stay the same
before we can develop reasons why these patterns
occur. Still, a fewattemptsat explanation have been
made, most notably in cognitive development and
personality development.

The second subissue concerns whether devel-
opmental change is quantitative or qualitative. This
distinction can be understood more easily by
consider the following situation: A person is pre-
sented with a hypothetical dilemma concerning
whether to stay with an alcoholic spouse. The
nonalcoholic partner has givenan ultimatum to the
alcoholic—one more time coming home drunk,
and the partner will leave. The alcoholic again
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comes home drunk. The dilemma: What should
the nonalcoholic spouse do?

This problem typifies those often used to study
intellectual development in adulthood and is
solved differently depending on the age of the
respondent. The explanation for the different so-
lutions also varies, creating two different pictures
of why people’s responses change (Lerner, 1986).

Age differences in solutions may reflect
quantitative change, that is, a change in how
much of something, such as knowledge, exists.
Perhaps people give different solutions because
they have learned more about marriages over the
years and so are drawing on more experience. In
contrast, age differences in knowledge may
reflect qualitative change, which involves a dif-
ference in the essence of what exiss. A qualita-
tive change in knowledge means that the funda-
mental way in which people think has changed.
Qualitative change is not a matter of more of the
same, which characterizes quantitative change.
Rather, qualitative change deals with a new quality
in a person (Lerner, 1986). The notion of qualita-
tive change has been adopted by many develop-
mental psychologists. Writers such as Jean Piaget
and Erik Erikson represent these qualitative
changes as sequences of stages that individuals pass
through on their way to maturity.

The Universal Versus Context-Specific
Development Controversy

The controversy concerning whether there is
only one pathway of development or several is
the universal versus context-specific development
controversy. One probably would not argue thatall
older adults are identical; rather one would likely
point out that there are individual variations
among them. Some theorists would explain that
these differences are more apparent than real and
that actually only one basic course of development
exists for everyone. According to this view, what
appear to be difterences are really merely variations
on the fundamental course of development, much
like Hershey, Nestlé’s, Godiva, and Neuchatel
chocolates are all products of the same basic
manufacturing process. This means that research
conducted on one group of people, such as Euro-

pean Americans, can be generalized to all other
groups.

The opposing view is that the differences one
observes among people are not simply variations
on a theme. Instead, this alternative view argues
that human development has many pathways be-
cause development is inextricably linked with the
context in which it occurs. Development is viewed
as a process of dynamic interaction with the envi-
ronment, and this interaction is #otidentical across
all environments. Rather, each environment has its
own unique aspects that shape development. This
view would argue that differences observed among
European American and African American older
adults, for example, reflect fundamentally different
courses of development that require separate sets
of explanations. As any chocolate connoisseur will
agree, there’s a big difference between a Hershey’s
Kiss and a Godiva truffle.

Models of Adult Development and Aging

Understanding the underlying forces of develop-
ment, as well as the three major controversies,
provides the basis for creating various viewpoints
on adult development and aging. Which of the
forces theorists emphasize most and which side of
each controversy they choose to highlight become
critical when they begin to build models of devel-
opment. As we will see, each model has its own
combination of views on these topics, which in
turn creates very different ways of accounting for
development. Of the various models available for
theorists (Pepper, 1942 ), we will focus on the three
used most by developmentalists: the mechanistic,
organismic, and contextual models.

The Mechanistic Model

Using a metaphor of a machine to explain how
best to understand humans characterizes the
mechanistic model. Machines are very complicated
collections of interacting parts, which can be dis-
assembled and studied separately. In short, the
mechanistic model views the whole as the sum of
the parts. Machines are also passive and reactive;
they are incapable of doing anything on their own
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and rely on some environmental force to prompt
them to action. We can clearly see that the mecha-
nistic model’s emphasis is on #nurture, or the
influence of the environment on behavior. The
mechanistic model views people as passive organ-
isms that react to their environment; they do not
initiate actions.

Understanding human behavior from a mecha-
nistic approach entails breaking down complex
behaviors into less complex components. A good
example of this is the psychometric approach to
studying intelligence, the approach thatis the basis
for standardized intelligence tests. This approach
proposes that intelligence consists of many discrete
abilities, which are studied independently; a per-
son’s intelligence is conceived as the sum of the
various abilities. The mechanistic model also em-
phasizes connections between environmental
stimuli and observable behavior, rather than hypo-
thetical concepts referring to internal processes.
Finally, the mechanistic model focuses on guanti-
tative change.

The Organismic Model

Viewing people as complex biological systems,
and the whole as more than the sum of its parts,
describes the organismic model. That is, some-
thing emerges from the interaction among the
parts that is not predictable or understandable
from focusing separately on the parts. For example,
hydrogen is an extremely volatile substance that
casily explodes, and oxygen provides a conducive
atmosphere for fire. However, two parts hydrogen
and one part oxygen, combined appropriately,
provides a substance that is used to put fires
out—water. So it is with people; one cannot know
what a person is like simply by knowing his or her
constituent parts.

The organismic model also postulates that
people are active participants in their own devel-
opment. People control aspects of their lives and in
fact are responsible for initiating much of their
intellectual and personal growth. Moreover, this
development is headed to a particular goal or end
state. Because the organismic model emphasizes
qualitative change, it has provided the basis for
stage theories of development, such as Piaget’s

theory of cognitive development. To continue our
earlier example, organismic approaches to intelli-
gence emphasize the general ways in which people
think and how these ways of thinking change over
time. Individual abilities are not studied indepen-
dently, but rather they are thoughtto be reflections
of an integrated mode of thought. Although such
approaches are intuitively appealing, they are dif-
ficult to research because they require so many
aspects of an individual to be considered simulta-
neously.

The Contextual Model

The model that views human development in
terms of the historical event, that is, the specific
point in history in which it is occurring, is the
contextual model. How people in the late 20th
century develop is different from the way people in
the late 19th, or the 10th, or the 5th century s.c.
developed. Each historical point has a unique
combination of biological, psychological, socio-
cultural, and life-cycle forces thatshape the way we
develop. For example, our ability to protect our-
selves from diseases such as polio means that we can
focus our attention on other health problems, such
as AIDS. In turn, each generation influences the
forces that will shape future generations; develop-
ment of an AIDS vaccine would lessen the need to
fear this disease for our great-grandchildren.

The contextual model also proposes that the
whole is greater than the sum of'its parts and views
people as active shapers of development. However,
it is not known where human development is
headed; there is no set goal or endpoint to devel-
opment. Multidirectionality is strongly empha-
sized, meaning that there is more than one path to
successful aging. The contextual model accepts
both quantitative and qualitative change, depend-
ing on the domain in question. From this perspec-
tive, then, intelligence is the result of neither a
specific combination of particular abilities nor an
internally programmed holistic process. Rather,
intelligence is the product of a unique combination
of forces that operates on the individual within a
specific context at a point in historical time. Re-
search based on this approach is especially hard, as
the possibility of identifying general principles of
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development is difficult because each individual’s
development could potentially be unique.

Research Implications of
Developmental Models

How would the three developmental models in-
fluence the way developmentalists study a prob-
lem? To answer this question, let us consider three
researchers studying job satisfaction across adult-
hood.

The mechanistic researcher would reduce job
satisfaction toa few principles of learning that hold
true for all people, regardless of age, and would
search for the environmental contingencies that
govern behavior. Understanding job satisfaction
may consist of mapping the contingency between
productivity and salary, for example, on the as-
sumption that salary would be viewed as a rein-
forcer for good work.

In contrast, the organismic investigator would
concentrate on discontinuities in job satisfaction
across the life span by identifying the internal
motivating factors for doing good work. This
researcher might focus on a worker’s desire to
achieve or the thought processes that underlie
self-concept at a given point in the life span.
External contingencies, such as salary and working
conditions, would be deemphasized.

Finally, the contextualist investigator would
describe the relationship of current job satisfaction
to job satisfaction earlier in life, to current socio-
cultural influences, and to future potentials. The
contextualistresearcher would also beinterested in
describing the reciprocal interactions among all of

these factors. Job satisfaction might be explored by -

trying to discern the congruity, or fit, between the
personal needs of the individual and the opportu-
nities provided by the environment.

As you can see, scientists working within differ-
ent models ask fundamentally different questions
about the nature of development. They collect
different data and may even come to very different
conclusions. Some criterion other than ‘“‘truth”
must be used to evaluate theories based on differ-
ent models, as what constitutes “truth” depends
on the model in which one is working (Lerner,
1986). Because no one model is intrinsically better

than another, Lerner (1986) suggests that the
findings derived from research based on different
models be evaluated in terms of how well they
describe and explain development, as well as their
utility in developing ways to optimize human
behavior.

Practical Implications of
Developmental Models

The model one adopts has important practical
implications, too. Models are used to develop and
implement everything from educational systems to
social programs. Let’s consider the Smith family.
The Smiths live in the inner city of a large metro-
politan area. Their income is barely above the
poverty level, but it is enough to make them
ineligible for most subsidy programs. Their out-
look on life is not highly optimistic. How will we
help the Smiths?

A mechanist will believe that environmental
factors need to be changed. Consequently, the
mechanist will suggest housing programs, income
maintenance, and other interventions in which the
Smiths are subjected to some externally driven
change. Such an approach will ignore factors such
as whether the Smiths want the programs in
question and whether they like what is happening.
In short, if the environment is changed, everything
will fall into place.

Incontrast,anorganicistwill be likely to dolittle
or nothing. From this perspective the Smiths are
responsible for their own development, and no
outside intervention can change that. Attempts
may be made to make the environment less of a
hindrance, but the primary intervention will be to
get them to become motivated to change. In other
words, the family becomes responsible for its own
behavior; the environment is innocent. This ap-
proach reflects a self-discovery, self-initiated, ““pull
yourself up by your own bootstraps” philosophy.

Finally, the contextualist will argue that the
Smiths can be helped by changingthe sociocultural
context in which they live. Change will have to
occur not only in the environment, but within the
Smiths as well. For example, housing reform will be
ineffective unless the Smiths take advantage of the
opportunity. The contextual perspective will play



down the quick fix in favor of a more broad-based
social policy.

We see these different perspectives every day.
Politicians debate the relative merits of interven-
tion programs from each point of view. In the
United States, many people believed that most of
the mechanistic interventions instituted dur-
ing the 1960s did not work, and these programs
came under severe attack in the mid-1990s. In
their place, many people opted for a more or-
ganismic approach, emphasizing that people must
accept responsibility for their own situation and
that government should do as little as possible.
Nevertheless, irrespective of which model one
adopts, complex social problems are not easily
solved.

Concept Checks

1. What are some examples of the biological,
psychological, sociocultural, and life-cycle
forces of development?

2. Using test scores to describe changes in intelli-
gence over time would be an example of which
type of change (qualitative or quantitative)?

3. Which model of development (mechanistic,
organismic, or contextual) would be most likely
to support the view that one’s experience of
adulthood and aging is in part a function of the
generation in which one lives?

THE MEANING OF AGE

Learning Objectives:

* What does the index variable chronological age
mean?

* What do we mean by biological age, psychologi-
cal age, and sociocultural age?

* How can we categorize developmental research
based on how it uses the variable age? What is a
surrogate variable?

We have seen that one of the basic forces of
development are life-cycle forces, which reflect
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differences in the effects of events and so forth
as a function of age. Consequently, one of the
most important aspects of studying adult devel-
opment and aging is understanding the concept
of aging itself. Aging is not a single process.
Rather, it consists of at least three distinct
processes: primary, secondary, and tertiary aging
(Birren & Cunningham, 1985). Primary aging
refers to the normal, disease-free development
during adulthood. Changes in biological, psy-
chological, sociocultural, or life-cycle processes in
primary aging are an inevitable part of the de-
velopmental process; examples include meno-
pause, decline in reaction time, and the loss of
family and friends. Most of the information in this
book represents primary aging. Secondary aging
refers to developmental changes that are re-
lated to disease, lifestyle, and other environ-
mentally induced changes that are not inevi-
table (e.g., pollution). The progressive loss of
intellectual abilities in Alzheimer’s disease and
related forms of dementia are examples of sec-
ondary aging. Finally, tertiary aging refers to
the rapid losses that occur shortly before
death. An example of tertiary aging is a phe-
nomenon known as terminal drop, in which in-
tellectual abilities show a marked decline in the
last few years preceding death.

Increasingly, researchers are emphasizing that
everyone does not grow old in the same way.
Whereas most people tend to show usual patterns
of aging that reflect the typical, or normative,
changes with age, other people show successfu!
aging in which few signs of change occur. For
example, although most people tend to get
chronic diseases as they get older, some people
never do. What makes people who age successfully
different? At this point, we do not really know for
sure. It may be a unique combination of genetics,
optimal environment, flexibility in dealing with
life situations, a strong sense of personal control,
and maybe even a bit of luck. For our present
discussion, the main point to keep in mind
throughout is that everyone’s experience of grow-
ing old is somewhat different. Though many
people develop arthritis, how each individual
learns to cope will be unique.
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Age as an Index

When most of us think about age, we usually
think of how long we have been around since
our birth; this way of defining age is known as
chronological age. Chronological age provides a
shorthand method to index time and to organize
events and data by using a commonly understood
standard, calendar time. Chronological age is not
the only shorthand index variable used in adult
development and aging. Gender, ethnicity, and
socioeconomic status are others.

No index variable itself actually causes behavior.
In the case of gender, for example, it is not whether
a person is male or female per se that determines
how long he or she will live on average, but rather
the underlying forces, such as hormonal effects,
thatare the true causes. This point is often forgot-
ten when age is the index variable, perhaps because
it is so familiar to us and so widely used. However,
age (or time) does not directly cause things to
happen, either. Iron left out in the rain will rust, but
rust is not caused simply by time. Rather, rust is a
time-dependent process involving oxidation in
which time is a measure of the rate by which rust s
created. Similarly, human behavior is affected by
experiences that occur with the passage of time, not
by time itself. What we study in adult development
and aging is the result of time- or age-dependent
processes, not the result of age itself.

What do we need to do in order to know
whether some behavior is actually time dependent?
Birren and Renner (1977) argue that we need to
understand the underlying biological, psychologi-
cal, sociocultural, and life-cycle forces that are all
intertwined in an index such as chronological age.

Definitions of Age

Age can be considered from each of the perspec-
tives of the remaining basic forces of development
(Birren & Cunningham, 1985): biological, psy-
chological, and sociocultural.

Biological Age
Where people are relative to the maximum
number of years they could possibly live is

their biological age. Biological age is assessed by
measuring the functioning of the various vital, or
life-limiting, organ systems, such as the cardiovas-
cular system. With increasing age the vital organ
systems typically lose their capacity for self-
regulation and adaptation, resulting in an in-
creased probability of dying. Through a healthy
lifestyle, one can slow some of the age-related
change processes and be functionally younger
biologically than a lifelong couch potato. In con-
trast, someone who has the disease progeria, in
which the body ages abnormally rapidly, is biologi-
cally much older than his or her peers. In short,
biological age accounts for many health-related
aspects of functioning in assigning an age to an
individual.

Psychological Age

The functional level of the psychological abili-
ties that people use to adapt to changing
environmental demands is their psychological
age. These abilities include memory, intelligence,
feelings, motivation, and other skills that foster and
maintain self-esteem and personal control. For
example, 15-year-old Michelle who attends college
would be considered psychologically older in the
intellectual domain, because the large majority of
her classmates are 22 or older. On the other hand,
Mildred, a 65-year-old English major, would be
thought of as psychologically young in the intel-
lectual area, because the majority of her classmates
are chronologically younger.

Many myths about older adults stem from our
misconceptions about the abilities that underlie
definitions of psychological age. For example,
many people believe that all types of memory and
other cognitive abilities decline precipitously in
later life. Many of these beliefs are wrong, meaning
that we need to revise the standards by which we
judge psychological aging in these domains.

Sociocultural Age

At some point, we all have probably been told to
act our age. There seem to be unwritten expecta-
tions of how individuals of a certain chronological
age should act. Such unwritten expectations are
what is meant by sociocultural age. More for-
mally, sociocultural age refers to the specific set
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Although chronologically older than most of her classmates, the woman on
the right is psychologically younger than most of her same-age peers.

of roles individuals adopt in relation to other
members of the society and culture to which
they belong. Sociocultural age is judged on the
basis of many behaviors and habits, such as style of
dress, customs, language, and interpersonal style.
Most important is the extent to which a person
shows the age-graded behavior expected by the
society in which one lives; this forms the basis by
which a person is judged to be socioculturally
younger or older. If one is adopting new roles
ahead of one’s peers, then one is considered
socioculturally older. For example, Loretta Lynn,
who married at 14, would be considered sociocul-
turally old in comparisonwith the typical age norm
of the early- to mid-twenties for first marriage in
U.S. society. In contrast, one whoadoptsroles later
than one’s peers would be considered sociocultur-
ally younger. Bette Midler, who had her first child
when she was middle-aged, would be considered
socioculturally young; most women have their first
child during their twenties.

Sociocultural age is especially important in un-
derstanding many of the family and work roles we
adopt. When to get married, have children, make
career moves, retire, and so on are often influenced
by what we think our sociocultural age is. Such
decisions also play a role in determining our

self-esteem and other aspects of personality. Many
of the most damaging stereotypes about aging
(such as that older people should not be having
sex) are based on faulty assumptions about socio-
cultural age.

Issues in Studying Age

Developmental research can be categorized on
the basis of how it uses the variable of age (Birren
& Cunningham, 1985). In the developmentally
static approach, the major goal of the researcher
is to describe individuals in particular age
groups. For instance, a researcher may be inter-
ested in how 21-year-olds and 30-year-olds be-
have on a date. In this case age is used mainly to
define the boundaries of the investigation; the two
groups would be studied at one point in time. In
contrast, the developmentally dynamic approach
seeks to understand the processes of change.
The focus here is to understand how people
develop, what characterizes change, and how
change happens. In the developmentally dynamic
approach, the researcher would be most inter-
ested in how 21-year-old daters evolve into 30-
year-old daters. This would require following
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people for 9 years, periodically testing them along
the way.

The need for precision in defining the role of age
is more important in the developmentally dynamic
approach. The ultimate interest of researchers in
this approach is not the passage of time but rather
the changes in behavior that emerge over time.
These behavioral changes are only crudely indexed
by chronological age (for example, not all 21-year-
olds have the same amount of prior dating experi-
ence). Once this fact is recognized, however, there
are two courses that could be followed.

In the first alternative, chronological age could
be replaced by one of the definitions described
earlier that focus on some specific process, such as
psychological age. This would put the focus on a
more specific ability, which could then be tracked
over time. The advantage to this approach would
be a more precise understanding of the develop-
mental processes under investigation.

In the second alternative, chronological age
is used as a surrogate variable to represent the
very complex, interrelated influences on people
over time. Use of a surrogate variable such as age
does not allow a researcher to state the cause of
some behavior precisely, because the surrogate
variable represents so many different things (Birren
& Cunningham, 1985). If we say that memory for
details shows an age-related decrease, we do not
know whether the difference stems from biological
processes, psychological processes, sociocultural
processes, or some combination of them. Even
though chronological age is a crude index, it still
may provide useful information that can be used to
guide future, more precise research that could
narrow the number of explanations.

To date, most researchers have chosen to use
chronological age as a surrogate variable. How-
ever, thestrategyadopted over the past decade is to
combine this use of chronological age with the
concepts of primary, secondary, and tertiary aging,

" In particular, most of the research reported in this
book focuses on primary (disease-free) aging,. Par-
ticipants in most studies are described as “‘healthy,
community-dwelling adults.” Although this tie
between age as a surrogate variable and primary
aging is often not stated explicitly, it nevertheless

offers an important way to document and under-
stand the processes of aging that represent usual
patterns of aging.

Concept Checks

1. What is a time-dependent process?

2. What are some examples of biological age,
psychological age, and sociocultural age?

3. If a researcher follows a group of people over
time to understand some phenomenon, is the
person using a developmentally static or a
developmentally dynamic approach?

RESEARCH METHODS

Learning Objectives:

* What do age, cohort, and time of measurement
mean in the context of research designs?

* What are the basic developmental research de-
signs?

¢ What alternative approaches to doing research
are there?

* What are the special concerns about conducting
research with adults?

The study of adult development and aging
adheres to the principles of scientific inquiry.
Information concerning adult development and
aging is gathered in the same ways as in other
social sciences, such as psychology, sociology, an-
thropology, and allied health and medical sci-
ences. Gerontologists have the same problems as
other scientists: finding appropriate control or
comparison groups, limiting generalizations to
the types of groups included in the research, and
finding adequate means of measurement (Kausler,
1982).

What makes the study of adult developmentand
aging a bit different from other areas of social
science is the need to consider multiple influences
on behavior. Explanations of development require
consideration of all of the forces we considered
earlier. This makes research on adult development



Events such as the Vietnam War that affect a particular
generation are examples of normative history-graded
influences, as well as experiences that create clear cohort
effects.

and aging more difficult, if for no other reason
than it requires examining more variables.

Age, Cohort, and Time of Measurement

Every study ofadult development and aging is built
on the combination of three fundamental effects:
age, cohort, and time of measurement (Schaie,
1984). Age effects reflect differences due to
underlying processes, that is, biological, psy-
chological, or sociocultural changes. Although
usually represented in research by chronological
age, age effectsrefertoinherent changes withinthe
person and are not caused by the passage of time
per se. As we established earlier in this chapter, a
better approach would be to use a more specific
definition of age (such as biological, psychological,
or sociocultural age).
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Cohort effects are differences due to experi-
ences and circumstances unique to the particu-
lar generation to which one belongs. In general,
cohort effects correspond to normative history-
graded influences. However, in studying cohort
effects, defining a cohort may not be easy. Cohorts
can be specific, as in all people born in one
particular year, or general, such as the baby-boom
cohort. As described earlier, each generation is
exposed to different sets of historical and personal
events (such as World War II, home computers,
opportunities to attend college). Later in this
section we will consider evidence of just how
profound cohort effects can be.

Time-of-measurement effects reflect differ-
ences stemming from sociocultural, environ-
mental, historical, or other events at the time
the data are obtained from the participants. For
example, data concerning wage increases given in a
particular year may be influenced by the economic
conditions of that year. If the economy is in a
serious recession, pay increases would likely be
small. In contrast, if the economy is booming, pay
increases could be quite large. Clearly, whether a
study is conducted during a recession or a boom
will affect what is learned about pay changes. In
short, when a researcher decides to do research
could lead him or her to different conclusions
about the phenomenon being studied.

In conducting adult development and aging
research, investigators have attempted to identify
and separate the three effects. This has not been
easy, because all three influences are interrelated. If
one is interested in studying 40-year-olds, one
must necessarily select the cohort that was born 40
years ago. In this case age and cohort are con-
founded, because one cannot know whether the
behaviors observed are because the participantsare
40 years old or because of the specific life experi-
ences they have had as a result of being born in a
particular historical period. In general, confound-
ing refers to any situation in which one cannot
determine which of two (or more) effects is
responsible for the behaviors being observed.
Confounding of the three effects we are consider-
ing here represents the most serious problem in
adult development and aging research.
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Developmental Research Designs

What distinguishes developmental researchers
from their colleagues in other areas of psychology
is a fundamental interest in understanding how
people change. Developmental researchers must
look at the ways in which people differ across time.
Doing so necessarily requires that they understand
the distinction between age change and age differ-
ence. An age change occurs in an individual’s
behavior over time. A person’s reaction time may
not be as short at age 70 as it was at age 40. To
discover an age change one must examine the same
person at more than one point in time. An age
difference is obtained when at least two different
persons of different ages are compared. A person of
70 may have a longer reaction time than another
person of age 40. Even though we may be able to
document substantial age differences, we cannot
assume that they imply an age change. We do not
know whether the 70-year-old person has changed
since he or she was 40, and of course we do not
know whether the 40-year-old will be any different
at age 70. In some cases age differences reflect age
changes, and in some cases they do not.

If what we really want to understand in devel-
opmental research is age change (what happens as
people grow older), we should strive to design our
research with this goal in mind. Moreover, differ-
ent research questions require different research
designs. We will consider the most common ways
in which researchers gather data concerning age
differences and age changes: cross-sectional, lon-
gitudinal, time-lag, and sequential.

Figure 1.2 helps tokeepthese different research
designs straight and shows how each of the designs
relates to the others. The figure depicts a matrix
containing each major effect (age, cohort, and time
of measurement). Cohort is represented by the
years down the left column. Time of measurement
is represented by the years across the bottom. Age
is represented by the numbers in the body of the
table.

Cross-Sectional Designs

To compare at least two groups of people
varying in age (and cohort) at the same sime of

1930

1940

Cohort

1950

1960

1980

1990

Time of measurement

2000 2010

Figure 1.2 Matrix of time of measurement, cohort,
and age (the cells in the body of the matrix), from
which research designs can be constructed as de-
scribed in the text.

measurement, you can use a cross-sectional de-
sign. As such, it represents the developmentally
static approach discussed earlier. Any single vertical
column in Figure 1.2 represents a cross-sectional
design. Cross-sectional designs allow researchers
to examine age differences but not age change. The
reason has to do with how many observed differ-
ences are explained.

Because all participants are measured at the
same time, differences between the groups cannot
be due to time-of-measurement effects. That
leaves two possibilities: age change and cohort
differences. Unfortunately, we cannot distinguish
between them, which means that we do not know
whether the differences we observe between
groups stem from inherent developmental pro-
cesses or from experiences peculiar to their cohort.
To see this more clearly, take a careful look at
Figure 1.2. Notice that the different age groups are
automatically formed when particular cohorts are
selected, and vice versa. Thus, if the researcher
wants to study people of a certain age at a particular
time, he or she has no choice in choosing a cohort.



This confounding of age and cohort is the major
problem with cross-sectional studies.

Cross-sectional research tends to paint a bleak
picture of aging. For example, as shown in Figure
1.3, early research on the development of intelli-
gence across adulthood repeatedly showed large
dropsin performance with age. The problem is that
we have no way of knowing whether most people
showthe same developmental progressions; that s,
we cannot address the issue of individual differ-
ences over time.

Despite the confounding of age and cohort and
the limitation of only being able to identify age
differences, cross-sectional designs dominate the
research literature in gerontology. The reason is a
pragmatic one: Because all of the measurements
are obtained at one time, cross-sectional research
can be conducted relatively quickly and inexpen-
sively compared with other designs. As long as their
limits are recognized, cross-sectional studies can
provide a snapshot view of age differences that may
provide insight into issues that may be followed up
with other designs that are sensitive to age change.

Longitudinal Designs

Testing a single cohort over multiple times of
measurement defines a longitudinal design.
Longitudinal designs represent the developmen-
tally dynamic approach, as it provides information
about age change. A longitudinal design is repre-
sented by any horizontal row in Figure 1.2. A
major advantage of longitudinal designs is that age
changes are identified because we are studying the
same people over time. But if age changes are
found, can we say why they occurred?

Because only one cohort is studied, cohort
effects are eliminated as an explanation of change.
However, the other two potential explanations,
age and time of measurement, are confounded. For
example, suppose that we wanted to follow the
1930 cohort over time. If we wanted to test these
individuals when they were 70 years old, we would
have to do so in 2000. Consequently, any changes
we identify could be due to changes in underlying
processes or factors that are related to the time we
choose to conduct our measurement. For instance,
if we conducted a longitudinal study of salary
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growth, the amount of salary change in any com-
parison could stem from real change in skills and
worth of the person to the company or from the
economic conditions of the times. In alongitudinal
study we cannot tell which of these factors is more
important.

Longitudinal studies have three additional po-
tential problems. First, if the research measure
requires some type of performance by the partici-
pants, we may have the problem of practice effects.
Practice effects refer to the fact that performance
may improve over time simply because people are
being tested over and over again with the same
measures. Repeatedly using the same measure on
the same people may have significant effects on
their behavior, may make the measure invalid, and
may have a negative impact on the participants’
perceptions of the research (Baltes, Reese, &
Nesselroade, 1977).

Second, we may have a problem with parzici-
pant dropout. Participant dropout refers tothe fact
that it is difficult to keep a group of research
participantsintact over the course of alongitudinal
study. Participants may move, may lose interest, or
may die. Suppose we want to examine the relation-
ship between intelligence and health. Participant
dropout can result in two different outcomes. We
can end up with positive selective survival if the
participants at the end of the study tend to be the
ones who were initially higher on some variable; for
example, the surviving participants are the ones
who were the most healthy at the beginning of the
study. In contrast, we could have negative selective
survival if the participants at the conclusion of the
study were initially lower on an important variable;
for example, the surviving participants may have
been those who initially weighed the least.

The extent to which the characteristics of the
group change over time determines the degree of
the problem. We may not know exactly what
differences there are between those who return for
every session and those who do not. What we do
know is that the people who always return, in
general, are more outgoing, are healthier, have
higher self-esteem, and are more likely to be
married than those who drop out (Schaie &
Hertzog, 1985).
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Figure 1.3  Cross-sectional (solid line) age differ-
ences and longitudinal (dashed line) age changes in
intelligence for a verbal meaning test.

Source: “A Cross-Sequential Study of Age Changes in Cognitive Behav-
ior,” by K. W. Schaie and C. R. Strother, 1968, Psychological Bulle-
tin, 70, 671-680. Copyright © 1968 by the American Psychological Asso-
ciation. Reprinted with permission.

In any case, the result may be an overly optimis-
tic picture of aging. Compare some typical results
from longitudinal studies of intelligence, shown in
Figure 1.3, with those gathered in cross-sectional
studies. Clearly, the developmental trends repre-
sented are quite different.

The third problem with longitudinal designs is
that our ability to apply the results to other groups
is limited. The difficulty is that only one cohort is
tollowed. Whether the pattern of results that is
observed in one cohort can be generalized to
another cohort is questionable. Thus, researchers
using longitudinal designs run the risk of uncov-
eringa developmental process thatis unique to that
cohort.

Because longitudinal designs necessarily take
more time and are usually fairly expensive, they
have not been used very frequently in the past.
However, researchers now recognize that follow-
ing individuals over time is badlyneeded to further
our understanding of the aging process. Thus,
longitudinal studies are becoming more common
in the literature.

Time-Lag Designs
Measuring people of the same age at different
simes is a time-lag design. Time-lag designs are

represented in Figure 1.2 by any top-left to
bottom-right diagonal. Because only a single age is
studied, there are no age-related differences. Be-
cause each cohort is associated with a unique time
of measurement, however, these two effects are
confounded. Time-lag designs are used to describe
characteristics of people at a particular age. But
because they provide no information on either age
differences or age change, time-lag designs are not
frequently used.

Sequential Designs

Thus far, we have considered three developmental
designs, each of which has problems involving the
confounding of two effects. These effects are age
and cohort in cross-sectional designs, age and time
of measurement in longitudinal designs, and co-
hort and time of measurement in time-lag designs.
These confoundings create difficulties in interpret-
ing behavioral differences between and within
individuals, as illustrated in How Do We Know?
Some of these interpretive dilemmas can be allevi-
ated by using more complex designs called sequen-
tial designs, which are shown in Figure 1.4 (Baltes
et al., 1977; Schaie & Hertzog, 1985). Keep in
mind, though, that sequential designs do not cure
the confounding problems in the three basic de-
signs.

Sequential designs build on the designs we have
already considered. As shown in the figure, a
cross-sequential design consists of two or more
cross-sectional studies that are conducted at
two or more times of measurement. These
multiple cross-sectional designs each include the
same age ranges; however, the participants are
different in each wave of testing. For example, we
might compare performances on intelligence tests
tor people between the ages of 20 and 50 in 1980
and then repeat the study in 1990 with a difterent
group of people aged 30 to 60.

Figure 1.4 also depicts the longitudinal sequen-
tial design. A longitudinal sequential desi gn con-
sists of two or more longitudinal designs that
represent two or more cohorts. Each longitudi-
nal design in the sequence would begin with the
same age range and follow people for the same
length oftime. For example, we may want to begin
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Conflicts Between
Cross-Sectional and
Longitudinal Data

As noted in the text, cross-sectional
and longitudinal research designs
have several limitations. What may
not be clear, however, are the major
implications that each has on draw-
ing conclusions about age differ-
ences. Recall that in cross-sectional
research we examine different groups
of people of different ages at one
point in time, thereby confounding
age and cohort. In longitudinal re-
search we examine one group of
people at many points, thereby con-
founding age and time of measure-
ment.

As an illustration of how using
these two designs can result in oppo-
site conclusions about age differ-
ences, let’s examine the case of intel-
lectual development. For many years
a debate raged in the literature over
whether intelligence increased, de-
creased, or remained the same across
adulthood. This debate was fueled in
large part by conflicting findings
based on cross-sectional research and
longitudinal research, reflected in

Figure 1.3. Cross-sectional data
documented clear age differences in
intelligence with age. In contrast,
longitudinal data showed no signifi-
cant age differences. What conclu-
sions could be drawn about each type
of data? Which data are correct?

In the cross-sectional data, the
age differences could reflect either
true differences that occur with age
or differences that are due to cohort,
or generational, effects. For example,
the fact that older people never
learned computer skills in school
whereas younger people did may
make a difference in how well one
performs on current tests of intelli-
gence. The problem is that we can-
not differentiate between these two
equally plausible explanations.

In the longitudinal data, the lack
of age effects could be a reflection of
a true lack of change with age. How-
ever, it is also possible that only the
brightest and healthiest people sur-
vived to be tested at the end of
the study. This would mean that the
characteristics of the sample at the
end were significantly different from
those of the sample at the beginning.
In short, we ended up with a very
different group of people. Moreover,

we also do not know whether the
lack of difference is due to other as-
pects of the environment that serve
to support intellectual performance.
Perhaps there are new discoveries
about maintaining intellectual per-
formance that assist older people. We
cannot sort out all of these different
explanations.

Neither type of data is entirely
correct. It turns out that the con-
founding of age and cohort in the
cross-sectional data was misinter-
preted as showing age differences,
when actually most of what are seen
are differences due to cohort. The
longitudinal data are problematic be-
cause of differential survival; that
is, by the end of the research only
the healthiest individuals remained.
These survivors were not representa-
tive of the group that began the
study.

This example illustrates the need
for extreme caution in comparing the
results of cross-sectional and longi-
tudinal studies. We need to avoid
making the same mistakes as re-
searchers in the past. Fortunately, we
have a viable solution: sequential de-
signs.

a longitudinal study of intellectual development
with a group of 50-year-olds in 1980, using the
1930 cohort. We would then follow this cohort for
aperiod ofyears. In 1990 we would begina second
longitudinal study on 50-year-olds, using the 1940
cohort, and follow them for the same length of
time as we do the first cohort.

Schaie (1965, 1977) has argued that combining
cross-sequential sequences and longitudinal se-
quences yields a “most efficient design.” The
combined design yields data that can be used to
address most of the major questions that interest

developmental researchers. As an example, let us
consider Schaie’s own research on intellectual
development in adulthood. The research began
with a simple cross-sectional study in 1956 in
which participants aged 22 to 67 years from four
cohorts were given tests of intellectual abilities. In
1963 as many of these participants as possible were
retested, providing longitudinal data on age
changes in each of the four cohorts. At the same
time, new groups of participants between 20 and
70 years old were recruited and tested. These new
participants formed a second cross-sectional study
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Figure 1.4 Matrix of time of measurement, cohort,

and age, demonstrating sequential research designs.
The first and second vertical columns illustrate cross-
sectional sequences described in the text. The top two
horizontal rows, likewise, illustrate longitudinal se-
quences mentioned in the text. (The three squares
that are both shaded in green and striped are areas in
the matrix where two sequences overlap.)

representing the same age groups that were tested
in 1956. In 1970 both cross-sectional samples
were retested, providing a second set of longitudi-
nal data for the 1956 sample and the first for the
1963 sample. Finally, the 1963 sample was tested a
third time in 1977, providing comparable 14-year
spans for each of the two groups.

Although sequential designs are powerful and
provide by far the richest source of information
about developmental issues, few researchers use
them because they are costly in terms of both
money and time. Trying to follow many people
over long periods of time, generating new samples,
and conducting complex data analyses take con-
siderable financial resources. Moreover, it took
Schaie 21 years for all of the data to be gathered and
an additional 5 years or so for the data to become

widely published. Clearly, this type of commitment
to one project is not possible for most researchers,
especially those who are trying to establish them-
selves in the field. Additionally, in times of re-
stricted research financing, the large sums needed
for sequential designs may simply be unavailable.

Approaches to Doing Research

The specific design we choose for our research
depends in large part on the question(s) we are
trying to address in our study. Once we have made
a decision, the next step involves choosing the
approach we will use. Our choice at this point
could limit what we may conclude from our data,
especially the inferences we may draw concerning
cause and effect. We will examine several ap-
proaches: experimentation, correlation, naturalis-
tic inquiry, and observational and case studies.

Experimental Design

Suppose we are interested in learning whether
having people study a word list in various ways
makes a difference in how many items people will
remember. What we could do is provide people of
different ages with different types of instructions
about how to study, and then see what happens
when they are asked to remember the words. For
example, we could tell one group each of younger
and older adults to rehearse the words in the list we
will show them three times each and not provide
any special hints to a second group.

What we have done is an example of an
experiment, which involves the manipulation of
a key factor that the researcher believes is
responsible for a particular behavior, as well as
the random assignment of participants in the
experimental and control groups. In our case,
the key variable being manipulated is the instruc-
tions for how to study. More generally, in an
experiment the researcher is most interested in
identifying differences between groups of people.
One group, the experimental group, receives the
manipulation; another group, the control group,
does not. This sets up a situation in which the level
of the key variable of interest differs across groups.



Additionally, the investigator exerts precise control
over all important aspects of the study, including
the variable of interest, the setting, and the partici-
pants. Because the key variable is systematically
manipulated in an experiment, researchers can
infer cause-and-effect relationships about that vari-
able. In our example, we can conclude that type of
instruction (how people study) causes better or
worse performance on a memory test. Discovering
such cause-and-effect relationships is important if
we are to understand the underlying processes of
adult development and aging.

An important distinction is made between
independent variables, which are the variables
manipulated by the experimenter, and depen-
dent variables, which are the behaviors or out-
comes that are measured. In our example, the
instructions that we give people would be the inde-
pendent variable and the number of words people
remember would be the dependent variable.

The results of experiments can come out in
various ways. Ifeveryone reacts the same way to the
manipulation regardless of age, then we can con-
clude that the phenomenonunder study may work
in parallel ways across the age range examined. If
younger and older adults improve their memory
performance to equivalent degrees by rehearsing,
then we could argue that rehearsal has the same
benefit for both age groups. If one age group reacts
very differently than the other to the manipulated
variable, we obtain an age-by-condition interaction.
Suppose the older adults benefited a great deal
from rehearsing and the younger adults did not
benefit at all. This age-by-condition interaction
could mean that rehearsal instructions are only
effective for older adults. In general, age-by-
condition interactions are thought to imply that
the underlying processes that produce the behavior
being studied differ across age. By mapping out the
conditions under which age-by-condition interac-
tionsareandare not present, we get a better picture
of which psychological processes differ with age
and which ones do not.

Finally, we must note that age cannot be an
independent variable becanse we cannot manipulate
iz. Consequently, we cannot conduct true experi-
ments to examine the effects of age on a particular
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person’s behavior. At best, we can find age-related
effects of an independent variable on dependent
variables.

Correlational Design

In contrast to experiments, where the goalis to
understand cause and effect, in correlation the
goal is to uncover a relation between two or
more observed variables. The strength and direc-
tion of a correlation is expressed by a correlation
coefficient, abbreviated as # which can range from
~ 1.0 to 1.0. When » = 0, the two variables are
unrelated. When 7 is greater than 0, the variables
are positively related; when the value of one
variable increases (or decreases), the other variable
also increases (or decreases). When 7 is less than 0,
the variables are inversely related; when one vari-
able increases (or decreases), the other variable
decreases (or increases).

An example of a correlational study is an inves-
tigation by Cavanaugh and Murphy (1986), who
were interested in the relationship between anxiety
and memory performance. They administered
measures of anxiety and memory tests, and calcu-
lated the correlations between the two. Their
results revealed a negative correlation between
anxiety and memory performance, meaning thatas
people’s anxiety increases, memory performance
decreases.

Correlational studies do not give definitive
information concerning cause-and-effect relation-
ships; for example, the correlation between anxiety
and memory performance in the Cavanaugh and
Murphy (1986) study does not mean that one
variable caused the other regardless of how large
the relationship was. However, correlational stud-
ies do provide important information about the
strength of relationship between variables, which is
reflected in the absolute value of the correlation
coeflicient. Moreover, because developmental re-
searchers are interested in how variables are related
to factors that are very difficult, if not impossible,
to manipulate, correlational techniques are used a
greatdeal. In fact, most developmental researchiis,
at some level, correlational because age cannot be
manipulatedwithin an individual. What this means
is that we can describe a great many developmental
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phenomena, but we cannot explain very many of
them.

Naturalistic Inquiry

Since the late 1970s psychologists have become
increasingly concerned that experimental and cor-
relational approaches greatly oversimplify human
behavior. In particular, both of these techniques
rely on the assumption that the important factors
that determine human behavior can be isolated and
studied independently (Hesse, 1980). One ap-
proach that does not make this assumption is
naturalistic inquiry (Lincoln & Guba, 1985).

Naturalistic inquiry is a research method
that assumes human behavior is the result of
complex, mutually dependent forces that can-
not be studied in isolation. This means human
behavior must be studied in its natural environ-
ment and cannot be simulated in a laboratory.
Naturalistic inquiry relies on carefully conducted
interactions between an inquirer (the researcher)
and a participant. The information to be learned
from the investigation may not be clear at the
outset, but it will emerge as the study progresses. A
common technique used in naturalistic inquiry is
the in-depth interview, which provides a very rich
set of data. Lincoln and Guba (1985) provide 14
principles that guide naturalistic inquiry, covering
everything from selecting the appropriate partici-
pants, to conducting interviews, to extracting the
key information, to reporting one’s findings to
others.

Naturalistic inquiry seems especially appropri-
ate for research involving social interactions and
such psychological issues as self-concept. Because
these topics involve dynamic interchange, natural-
istic inquiry provides a closer approximation of the
real world than either the experimental or the

correlational approach (Cavanaugh & Morton,
1989).

Observational and Case Studies

Sometimes researchers may not be able to obtain
measures directly from people and are only able to
watch them carefully. Observational studies are
systematic investigations of people that provide
detailed and useful information about particu-

lar behavior(s). For example, a researcher may
observe how efficiently people on an assembly line
do their job by counting the number of tasks they
perform each hour. Typically, observational studies
are accomplished by a trained investigator who
keeps a log book or structured record of the target
behavior(s). The results of observational studies
are used most often to construct descriptions of
people’s ongoing behavior in everyday settings.

In certain situations, researchers may be able
to study a single individual in great detail,
termed a case study. This technique is especially
useful when researchers wish to investigate very
rare phenomena, such as diseases that occur infre-
quently or unusual cases of extremely high ability.
The identification of new diseases in medicine, for
example, begin with a case study of one individual
who has a pattern of symptoms that is different
from any known syndrome. Case studies are also
very valuable for opening new areas of study, which
can be followed by larger studies using other
methods (e.g., experiments).

Special Issues in Research on Adult
Development and Aging

Cor‘lducting high-quality research is never easy, but
several special problems exist in adult development
and aging that make it especially challenging.
Adults in general are much more sophisticated
research participants than are children and adoles-
cents. Most adults must be recruited into research
and need a compelling reason to participate. This
means that finding groups of adults who are
representative of the gender, ethnic, racial, educa-
tional, cultural, socioeconomic, health, lifestyle,
and other key characteristics of the population of
all adults is very difficult. Indeed, one of the major
limitations of research on adults is the bias in
sampling of adults.

Sampling Bias and the Limitations
of Research Data

Most of the research we will consider in this text
has been conducted on middle-class, relatively
well-educated European Americans. Additionally,



much of the data on some specific issues, such as
cardiovascular disease, come primarily from
middle-class, European American men. Findings
from such homogenous groups may have little to
say about the experience of people from back-
grounds different from those studied most fre-
quently.

As we will see, ethnic, gender, and socioeco-
nomic groups differ in important ways from each
other. Based on the little data we have available, we
already know that we cannot necessarily generalize
our findings from research on European Americans
to African Americans, Hispanic Americans, Native
Americans, Asian Americans, the poor, the under-
educated, and other groups whose values, needs,
aspirations, and challenges may be completely
different. When these other groups are included,
explanations of developmental phenomena may
need to be fundamentally altered (Stanford & Yee,
1991).

Adequate Measurement

To ensure that the data we obtain from a research
project are sound, we must make sure that the
measures we use are adequate. In particular, we
must demonstrate that our measures are both
reliable and valid. Reliability concerns whether a
technique measures a variable consistently. For
example, if we were to administer a self-esteem
scale to a group of people on two occasions only a
few days apart, we would need to find fairly
consistent scores for both testing times to conclude
that our measure is reliable. Reliability is an abso-
lute must; data obtained from unreliable measures
are worthless.

Whether a data gathering technique has
validity refers to whether it measures what it is
supposed to measure. For example, we must
establish in fact that the self-esteem scale we are
using indeed measures self-esteem. Validity may be
established in several ways: comparing scores on
this test of self-esteem to scores on other valid
scales of self-esteem; evaluating how well this scale
predicts scores on other related scales; seeing how
well this scale corresponds to the true concept of
self-esteem; or deciding how well this scale differ-
entiates self-esteem from other personality traits
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and how well it agrees with similar notions such as
self-concept. In general, the validity of a scale is
harder to document than its reliability. And in adult
development and aging, few scales, even those used
frequently, have been shown to be valid measures
with older adults. Data obtained with such mea-
sures should be interpreted cautiously.

Conducting Research Ethically

Conducting research on adults requires that inves-
tigators be very careful about what they are doing
and treat their research participants with respect.
To ensure that this happens, many professional
organizations, such as the American Psychological
Association, and governmental research funding
agencies, such as the National Institutes of Health,
have adopted strict guidelines for the protection of
research participants.

In general, these ethical principles require in-
vestigators to submit their research proposals to
ethics review panels prior to beginning the project.
Review panels examine the proposal in detail. One
requirement is thatresearchers obtain énformed
consentfrom human participants before collect-
ing data from them; that is, investigators must
tell potential participants the purpose of the
project, what they will be asked to do, whether
there are any risks or potential harm that could
happen during the project, any benefits they
may receive, and any other relevantinformation
the review panel deems appropriate. Only when
the review panel has given the investigator permis-
sion to proceed is the researcher able to begin the
project.

The requirement for informed consent is very
important. In the event that prospective partici-
pants cannot complete the informed consent pro-
cedure themselves, perhaps because they are inca-
pacitated or because they have a condition, such as
Alzheimer’s disease, that causes intellectual impair-
ment, someone else (usually a family member)
must complete the process. However, researchers
must take extra precautions to be sensitive to these
individuals; for example, if it becomes apparent
that the participant does not like the procedures,
the researcher must stop collecting data from that
individual.
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These ethical principles provide important pro-
tections for participants and investigators alike. By
treating research participants with respect, investi-
gators are in a better position to make important
discoveries about adult development and aging.

Concept Checks

1. What are the three basic effects examined in all
developmental research?

2. A study in which an investigator follows two
cohorts for several years each is an example of
which type of developmental design?

3. Examining therelation between two variables is
usually done with what approach?

4. What steps do researchers need to take prior to
conducting a study involving human partici-
pants?

SUMMARY

Perspectives on Adult Development
and Aging

Gerontology is the study of aging from maturity
through old age, as well as the study of older adults
as a special group. Myths and stereotypes about
older adults may result in ageism, a form of
discrimination against older adults simply because
of their age.

The Life-Span Perspective

The life-span perspective divides human develop-
ment into two phases: an early phase (childhood
and adolescence) and a later phase (young adult-
hood, middle age, and old age). The life-span
perspective emphasizes that in order to understand
adult development and aging, we must employ
multiple perspectives in an interdisciplinary fash-
ion. Aging is a lifelong process that must be put
into life time, social time, and historical time
contexts. How one regards one’s development is
determined in part by one’s social clock, which is a
result of socialization and adaptation.

Forces, Controversies, and Models in Adult
Development and Aging

The Forces of Development

Development is shaped by four forces. Biological
forces include all genetic and health-related fac-
tors. Psychological forces include all internal per-
ceptual, cognitive, emotional, and personality fac-
tors. Sociocultural forces include interpersonal,
societal, cultural, and ethnic factors. Life-cycle
forces reflect differences in how the same event or
combination of biological, psychological, and so-
ciocultural forces affects people at different points
in their lives.

Normative age-graded influences are those life
experiences that are highly related to chronological
age. Normative history-graded influences are
events that most people in a specific culture expe-
rience at the same point in time. Nonnormative
influences are events that may be important for a
specific individual but are not experienced by most
people.

Controversies in Development

The nature-nurture controversy refers to the ex-
tent to which inborn, hereditary characteristics
(nature) and experiential, or environmental, influ-
ences (nurture) determine who we are. The effects
of any genetically linked trait depend on the
environment in which the trait gets expressed;
these effects vary from direct to indirect. Environ-
mental effects occur within a range set by geneti-
cally linked traits. The focus on nature and nurture
must be on how they interact.

The continuity-discontinuity controversy refers
to competing views that adulthood is largely a
matter of stability or that it is marked by signif-
icant and fundamental changes. Much of what we
know about adult development and aging is de-
scription. We have few explanations for why or
how these phenomena occur. Quantitative change
focuses on differences in the amount of a
characteristic; qualitative change emphasizes dif-
ferences in the fundamental nature of the char-
acteristic.

The universal versus context-specific develop-
ment controversy concerns whether there is only



one pathway of development or several. This issue
becomes especially important in interpreting cul-
tural and ethnic group differences.

Models of Adult Development and Aging

The mechanistic model views people as machines,
that is, as passive, reactive collections of interacting
parts controlled by external stimuli, with a focus on
quantitative change. The organismic model views
people as complex biological systems that are more
than the sum of their parts. Emergenceisakey idea,
as are the notions that people are active shapers of
their development, headed toward a goal, with an
emphasis on qualitative change. The contextual
model focuses on the historical context in which
people develop. It also views people as active, as
more than the sum of their parts, and as having
many possible goals. Change can be both quanti-
tative and qualitative. The various models lead to
asking different research questions and to using
different methodologies for addressing them. De-
velopmental models are used todevelop and imple-
ment many types of programs. Social policy is
influenced differently by each of the models.

The Meaning of Age

Three types of aging are distinguished. Primary
aging refers to the normal, disease-free develop-
ment during adulthood. Secondary aging refers to
developmental changes that are related to disease.
Tertiary aging refers to the rapid losses that occur
shortly before death.

Age as an Index

Chronological age is a poor descriptor of time-
dependent processes, and serves only as a short-
hand method to index the passage of calendar time.
Time-dependent processes do not actually cause
behavior.

Definitions of Age

Better definitions of age include biological age
(where a person is relative to the maximum number
of'years he or she could possibly live), psychologi-
cal age (where a person is in terms of the abilities
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that people use to adapt to changing environmen-
tal demands), and sociocultural age (where a per-
son is in terms of the specific set of roles adopted in
relation to other members of the society and
culture).

Issues in Studying Age

Developmental research can be categorized in
terms of whether it is static (focuses on description)
or dynamic (focuses on processes of change). The
best situation is when chronological age is replaced
by a better definition of age. However, chronologi-
cal age can be used as a surrogate variable if better
measures are unavailable.

Research Methods

Age, Cohort, and Time of Measurement

Age cffects reflect underlying biological, psycho-
logical, and sociocultural changes. Cohort effects
are differences due to experiences and circum-
stances unique to the particular generation to
which one belongs. Time-of-measurement effects
reflect influences due to the specific point in
historical time when one is obtaining information.
Developmental research designs represent vari-
jous combinations of age, cohort, and time-of-
measurement effects. Confounding refers to any
situation in which one cannot determine which of
two (or more) effects is responsible for the behav-
iors being observed.

Developmental Research Designs

Cross-sectional designs examine multiple cohorts
and age groups at a single point in time. They can
only identify age differences and confound age and
cohort. Longitudinal designs examine one cohort
over two or more times of measurement. They can
identify age change, but have several problems,
including practice effects, dropout, and selective
survival. Longitudinal designs confound age and
time of measurement. Time-lag designs examine
multiple cohorts of same-aged people. They con-
found cohort and time of measurement, and they
are rarely used. Sequential designs involve more
than one cross-sectional (cross-sequential) or lon-
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gitudinal (longitudinal sequential) design. Al-
though they are complex and expensive, they are
important because they help disentangle age, co-
hort, and time-of-measurement effects.

Approaches to Doing Research

Experiments consist of manipulating one or more
independent variables and measuring one or more
dependent variables, and the random assignment
of participants to the experimental and control
groups. Experiments provide information about
cause and effect. Correlational designs address
relations among variables; they do not provide
information about cause and effect. Naturalistic
inquiry focuses on the complex, mutually depen-
dent forces shaping development by studying it in
its natural environment. Observational and case
studies are systematic investigations of people that
provide detailed descriptions of people’s behavior
in everyday situations.

Special Issues in Research on Adult
Development and Aging

Most of the research on adults has focused on
middle-class, relatively well-educated European
Americans and in some cases on European Ameri-
can men. This creates serious problems for under-
standing the development experiences of other
groups of people. Measures used in research must
be reliable (measure things consistently) and valid
(measure what they are supposed to measure).
Investigators must obtain informed consent from
their participants prior to their involvement in
research.

REVIEW QUESTIONS

Perspectives on adult development

and aging

* What are the premises of the life-span perspec-
tive?

e What is meant by life time, social time, and
historical time, and how do they relate to the
social clock?

Forces, controversies, and models in adult

development and aging

* What are the four basic forces in human devel-
opment?

e What are the major characteristics of normative
age-graded, normative history-graded, and non-
normative influences?

* How do nature and nurture interact?

* What is the continuity-discontinuity contro-
versy? What are the subissues in this contro-
versy?

e What is the universal versus context-specific
development controversy, and how does it relate
to sociocultural forces?

* What are the three models used to study human
development? What are their characteristics?

The meaning of age

* In what ways can age be defined? What are the
advantages and disadvantages of each definition?

* What are the differences between developmen-
tally static and developmentally dynamic re-
search?

Research methods

* What are age, cohort, and time-of-measurement
effectss How and why are they important for
developmental research?

* What is a cross-sectional design? What are its
advantages and disadvantages?

* What is a longitudinal design? What are its
advantages and disadvantages?

* What differences are there between cross-
sectional and longitudinal designs in terms of
uncovering age differences and age changes?

* What is a time-lag design?

e What are sequential designs? What different
types are there? What are their advantages and
disadvantages?

* Whatis an experiment? What information does it
provide?

* Whatis a correlational design? What information
does it provide?

* What is naturalistic inquiry? What information
does it provide?



* What are observational and case studies? What
information do they provide?

* What are the major issues concerning bias in
research on adult development and aging?

* What is meant by the reliability and validity of a
measure?

INTEGRATING CONCEPTS
IN DEVELOPMENT

1. Analyzeeach ofthe three major controversies in
development in terms of the four developmen-
tal forces. Then consider how each of the three
major models of development have different
positions on each of the three controversies.

2. Using yourself as an example, figure out your
age using chronological, biological, psycho-
logical, and sociocultural definitions.

3. Design a research project addressing a major
social problem from the perspective of each of
the three major developmental models using
each of the various developmental designs and
approaches to research.

KEY TERMS

adaptation The process of modifying behavior
in response to changing physical and social
environments.

ageeffects One of the three fundamental effects
examined in developmental research, along
with cohort and time-of-measurement effects,
which reflects the influence of time-dependent
processes on development.

ageism The untrueassumption that chronologi-
cal age is the main determinant of human
characteristics and that one age is better than
another.

biologicalage A definition ofage that focuseson
the functional age of biological and physiologi-
cal processes rather than on calendar time.
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biological forces One of four basic forces of
development that includes all genetic and
health-related factors.

case studies An intensive investigation of indi-
vidual people. ‘

chronological age A definition of age that relies
on the amount of calendar time that has passed
since birth.

cohort effects One of the three basic influences
examined in developmental research, along
with age and time-of-measurement effects,
which reflects differences due to experiences
and circumstances unique to the historical time
in which one lives.

confounding Any situation in which one cannot
determine which of two (or more) effects is
responsible for the behaviors being observed.

contextual model A model that views people as
dynamic, active, not reducible to parts, and not
headed toward a specific end point.

continuity-discontinuity controversy The de-
bate over whether the same rules (continuity) or
different rules (discontinuity) are used to ex-
plain change in human development.

correlation A relation or association between
two variables.

cross-sectional design A developmental re-
search design in which people of different ages
and cohorts are observed at one time of mea-
surement to obtain information about age dif-
ferences.

cross-sequential design A developmental re-
search design using more than one cross-
sectional design.

dependent variable Behaviors or outcomes
measured in an experiment.

developmentally dynamic approach A type of
developmental research in which the goal is to
understand the processes of change.

developmentally static approach A type of de-
velopmental research in which the goal is to
describe individuals in a particular group.

experiment A study in which participants are
randomly assigned to experimental and control
groups and in which an independent variable is
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manipulated in order to observe its effects on a
dependent variable so that cause-and-effect re-
lationships can be established.

gerontology The study of aging from maturity
to old age, as well as the study of older adults as
a special group.

historical time A concept of time referring to
the succession of social, political, economic, and
environmental events through which people
live.

independent variable Variable manipulated in
an experiment.

informed consent Information given to poten-
tial research participants providing details about
the purpose, procedures, and potential risks or
benefits of the study.

life-cycle forces One of the four basic forces of
development that reflects differences in how the
same event or combination of biological, psy-
chological, and sociocultural forces affects
people at different points in their lives.

life-span perspective A view of the human life
span that divides it into two phases, childhood /
adolescence and young/middle/late adult-
hood.

life time A concept of time referring to the
number of years a person has lived.

longitudinal design A developmental research
design that measures one cohort over two or
more times of measurement to examine age
changes.

longitudinal sequential design A developmen-
tal research design using more than one longi-
tudinal design.

mechanisticmodel A model that uses amachine
metaphor to view people as the sum of their
parts, as passive receptors of environmental
input, and that focuses on quantitative change.

model A metaphorical representation of reality
thatallows very complex phenomena to become
more understandable.

naturalistic inquiry An approach to doing re-
search based on studying people in their natural
environments.

nature-nurture controversy A debate concern-
ing the relative influence of genetics and the
environment on development.

nonnormative influences Random events that
are important to an individual but do not
happen to most people.

normative age-graded influences Those expe-
riences caused by biological, psychological, and
sociocultural forces that are closely related to a
person’s age.

normative history-graded influences Events
experienced by most people in a culture at the
same point in time.

observational studies Systematic investigations
of people that provide detailed and useful infor-
mation about particular behavior(s).

organismic model A view that people are com-
plex organisms and active shapers of their envi-
ronment, and that views change as qualitative.

primary aging The normal, disease-free devel-
opment during adulthood.

psychological age A definition of age based on
the functional level of psychological processes
used to adapt to changing environments rather
than on calendar time.

psychological forces One of the four basic
forces of development that includes all internal
perceptual, cognitive, emotional, and personal-
ity factors.

qualitative change A view of change emphasiz-
ing differences in kind rather than in amount.

quantitative change A view of change empha-
sizing differences in amount rather thanin kind.

reliability The ability of a measure to produce
the same value when used repeatedly to measure
the identical phenomenon over time.

secondary aging Developmental changes that
are related to disease, lifestyle, and other envi-
ronmental changes that are not inevitable.

sequential designs Types of developmental re-
search designs involving combination of cross-
sectional and longitudinal designs.

social clock An internal set of developmental
milestones used to mark one’s progression
through life.

socialization The ways in which people learn to
function in society.

sociocultural age A definition of age emphasiz-
ing the functionallevel of social interaction skills
rather than calendar time.



sociocultural forces One of the four basic forces
of development that includes interpersonal, so-
cietal, cultural, and ethnic factors.

sociocultural time A concept of time referring
to the ways that society determines the ap-
propriate age for certain events to occur and
sets the kinds of age-related expectations on
behavior.

surrogate variable A variable which is used to
represent the complex, interrelated influences
on people over time, such as chronological age.

tertiary aging Rapid losses occurring shortly
before death.

time-lag design A developmental research de-
sign examining same-aged people from differ-
ent cohorts.

time-of-measurement effects One of the three
fundamental effects examined in developmental
research, along with age and cohort effects,
which refers to effects resulting from the point
in historical time when the data are collected.

universal versus context-specific development
controversy A debate over whether there is a
single pathway of development or several.

validity The degree to which an instrument
measures what it is supposed to measure.

If You’d Like to Learn More 31

IF YOU’D LIKE TO LEARN MORE

Baltes, P. B. (1987). Theoretical propositions of
life-span developmental psychology: On the
dynamics between growth and decline. Devel-
opmental Psychology, 23, 611-626. A classic
discussion of basic concepts underlying a life-
span perspective; medium difficulty.

Baltes, P. B., Reese, H. W., & Nesselroade, J. R.
(1977). Life-span developmental psychology: In-
troduction to research methods. Pacific Grove,
CA: Brooks/Cole. Still the definitive introduc-
tion to developmental research methods; easy to
medium.

Hagestad, G. O., & Neugarten, B. L. (1985). Age
and the life course. In R. H. Binstock & E.
Shanas (Eds.), Handbook of aging and the social
sciences (2nd ed., pp. 35-61). New York: Van
Nostrand Reinhold. An excellent discussion of
the concepts of time and age; medium difficulty.

Lerner, R. M. (1986). Concepts and theories of
human development (2nd ed.). New York: Ran-
dom House. An excellent source for more in-
formation on the nature-nurture and con-
tinuity-discontinuity controversies, as well as
the mechanistic, organismic, and contextual
models; easy to medium difficulty.



Laura Wheeler Waring, Anna Washington Derry, 1927. National Museum of American Art, Smithsonian Institution.

Gift of the Harmon Foundation.

pooqinpy ut
Kaasaaar(q

Z AdLIVHO



THE DEMOGRAPHICS OF AGING

What Is Happening to the Average Age of the Population?
/ How Many Older Adults Are There?
Development: What Are the Demographics of Aging in Your
Area? / Is the United States Alone in Changing Demo-

/  Discovering

graphics?

AGE AS A DIMENSION OF DIVERSITY
Age and Diversity / Ageism, Identity, and Stereotypes

/ Age, Status, and Roles /  Age and Gender

ETHNICITY AND ADULT DEVELOPMENT
The Role of Ethnicity /  African Americans / Hispanic

/ How Do We Know?: Gender-Typed Age Norms
Among Older Hispanic Americans / Asian and Pacific Is-

Americans

land Americans / Native Americans / The Importance

of Ethnic Identity in Later Life

AGING AROUND THE WORLD
/ Culture and the Life
Across

Definitions of Age Across Cultures

Course / Datterns of  Aging Cultures
/  Something to Think About: Modernization Theory and Re-
spect for Older Adults /  Consequences of Inequality Across

Cultures

SUMMARY
REVIEW QUESTIONS

INTEGRATING CONCEPTS
IN DEVELOPMENT

KEY TERMS

IF YOU’D LIKE TO LEARN MORE

33

Mrs. Lottie Waters' is an African American
55-year-old great-grandmother born in a small
town in southern Texas. She was delivered by her
Aunt Elsie and Elsie’s mother, Lucy. Like her own
mother, Lottie had her first child at 15; she did the
best she could at raising her five children. When
Lottie was unable to care for them, she gave them
to Elsie to ““keep” for a time, a common practice in
her community. When Lottie’s second daughter
had her own child, named Kermit, Lottic joined
the ranks of wise women, meaning women who
were grandmothers. At the time, Lottie was 32
years old. As a wise woman, Lottic was expected to
care for children, her own and others. All children,
biological or not, were treated similarly; Lottie’s
biological children treated them all as siblings.
Wherever she came across misbehaving children
(whether or not they were her own), she was
expected to speak to them and correct them. Wise
women do not need permission from the biological
parents to discipline children. It is their duty to
teach any child if the opportunity presents itself.
When Lottie was 52 and Kermit’s first child was
born, Lottie celebrated a double transition: She
became the mother of a wise woman (Kermit’s
mother), and she herself had “twice reached the
age of wisdom.” Lottie was wise because she had
“raised’’ two generations and was now working on
a third. And she was wise because she could recite
the family history that had been taught to her by
previous wise women.

Lottie Waters represents only onc example of the

IThis case is described in detail in Peterson (1990). Lottie
Waters is not her real name.
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rich diversity of adult development and aging. Her
story drives home the point that what is expected
or valued in one community (having children at a
young chronological age) may not be valued in
another (witness middle-class communities’ fight
against teenage pregnancy).

This chapter completes our introduction to adult
development and aging by exploring it in broad
social perspective, as we move from a personal level
of analysis to a more encompassing level. First, we
need to know who we are talking about: Who are
older adults, and how diverse a group are they?
Then we will consider the notions of status and
role, two of the central ideas in understanding
diversity in adulthood from a multidisciplinary
framework. Next, we will see how societies orga-
nize themselves based on age, creating age strati-
fication systems that help to define the status and
roles we have. Finally, we will consider the rich
diversity in the experience of aging by focusing on
two topics: ethnicity and culture. Ethnicity is an
important consideration in the United States,
whichis populated by a wide variety of people from
many different backgrounds. We will conclude by
seeing how cultures differ in their views of age and
the aging process.

THE DEMOGRAPHICS OF AGING

Learning Objectives:

e What has the trend been in the median age of the
U.S. population?

* How has the number and percentage of older
adults in the U.S. population changed?

¢ How do the demographic changes in the United
States compare with those in other countries?

As mentioned in Chapter 1, the population of
the United States, along with most other industri-
alized countries, is ‘‘graying.” Each year another
group of roughly 2 million adults joins the more
than 33 million U.S. citizens who have reached
what society calls old age. The best way to begin
our study of this population is to start with some
basic questions: What is happening to the average
age of the population? How many older people are
there? How rapidly is this number growing now

compared with a few years ago? Are there more
older men or older women? What differences are
there among the various ethnic and minority
groups in the United States? What population
trends exist in the rest of the world?

Answering these and related questions involves
describing the population demographics (size,
characteristics, growth, and other factors) of older
adults in the United States. Most of our demo-
graphic information comes from large-scale sur-
veys such as the census, and much of the informa-
tion can be easily categorized (for example, gender
of the respondent). However, a desire to under-
stand the demographics of older adults forces us to
confront a difficult question: What is old age?

The most common definition of old age refers
to crossing the arbitrary boundary of 65 years.
There is nothing magical about that particularage,
any more than thereisabout alegal drinking age of
21. Age 65 was selected as the official marker of old
age in the United States in the Social Security Act
of 1935. Age 65 has subsequently been adopted by
virtually everyone around the world as the arbi-
trary marker of old age. As we saw in Chapter 1,
however, chronological age is a poor indicator of a
person’s physical, social, psychological, economic,
or mental condition. Moreover, all people overage
65 are not the same. Some researchers argue that
we should differentiate between the “young-old”
(aged 65 to 84) and the ‘“‘old-old” (aged 85 and
over). Nevertheless, we will use the criterion of 65
in defining old age, keeping in mind the problems
with using such anarbitrary index, and recognizing
that researchers are moving away from a reliance on
chronological age even for the distinction between
young-old and old-old, arguing instead that physi-
ological functioning is a better criterion.

The population of older adults is constantly
changing as new members enter the group and
other members leave through death. With each
new member comes a personal history reflecting a
combination of many developmental influences.
For example, the newest entrantsinto old age were
born in the early 1930s, meaning that they were
born during the Great Depression, remember
World War II, and had more education, better
medical care, and different occupational experi-
ences than their predecessors. As we saw in Chapter
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1, these cohort effects have important implications
forinterpreting developmental experiences.

What Is Happening to the Average Age
of the Population?

What do people mean when they say that the
population of the United States and other indus-
trialized countriesis “‘graying”? One way to answer
this question is to examine the average age of the
population using an index such as the median age.
The median age of the population is the age at
which half of the people are younger and half
are older. The lower the median age, the more
children and adolescents there are relative to the
number of older adults; as the median age in-
creases, the reverse is true. To see what has hap-
pened to the median age of the population of the
United States over the past 140 years, look at
Figure 2.1.

This graph shows three important things. First,
the median age has increased nearly 14 years over
the period, from 18.9 in 1850 to 32.7 in 1990.
This means that in 1850, half of the country was
composed of children and adolescents. In general,
this increase in median age was gradual during the
latter half of the 19th and the early 20th centuries.

Second, the somewhat more rapid increase in
median age between 1930 and 1950 occurred
because people had fewer children during the
Great Depression (the 1930s) and many young
people (mostly men) were lost during World War
I1. Third, between 1950 and 1970 the median age
declined, but since 1970 it has been increasing
again. What happened?

The most important influence was the post-
World War II baby boom. Compared with the
immediately preceding decades, a huge number of
children were born between the late 1940s and
early 1960s. The result was a lowering of the
median age of the country because so many people
were younger than the median age. Once the baby
boomers passed the median age and fewer children
were being born, the median age began toincrease.
Indeed, the increase of 2.7 years between 1980
(30.0 years) to 1990 (32.7 years) is the largest
change on the graph in one decade.

How Many Older Adults Are There?

Another way to answer the question about what
people mean by the “graying” of the population is
to examine the number of older adults in the
population. As can be seen in Figure 2.2, the
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number of older adults in the United States grew
steadily during the 20th century. Between 1900
and 1990 there was a 10-fold increase in the
number of older adults (from 3.1 million to
roughly 31.7 million). Between 2010 and 2030 a
major surge is expected as the members of the
baby-boom generation reach old age, increasing
the number by a whopping 25.5 million in just 20
years! Following the baby-boom surge, the rate of
growth should slow and stabilize, with little in-
crease through the year 2050.

Older adults were only 4% of the total popula-
tion in 1900. By 1990 this proportion had in-
creased to 12.7%,and it will increase toover21% by
2030. Another way of looking at the proportion
change is to look at how many older adults there
are for every 100 children under age 18 in the
population. In 1900 the population was truly
young: There were only about 10 older adults for
every 100 children (with the population median
ageof 22.7). By 1990 the population had matured,
with nearly 50 older people for every 100 children
(with the population median age of 32.7). By
2030, the U.S. Bureau of the Census projects, the
number of older adults will actually exceed the
number of children.

Not only is the population as a whole aging, but
the older population itself has aged. Over the last
60 years, for example, the percentage of older
adults who are over age 75 has increased from 29%
in 1930 to nearly 50% in 1990. This trend reflects
the fact that technological advances in health care,
specifically the decreases in infant and childbirth
mortality, have been largely responsible for the
dramatic increases in overall average longevity.

What accounts for the differing rates of growth
in the number of people in different age categories?
The number of people entering old age in any one
year depends on various combinations of three
things: the number of people born 65 years earlier,
the proportion of those born who survived to age
65, and the number of immigrants who joined this
group over the years and are still living (Uhlenberg,
1987). For example, the proportion of men born
during the early and mid-1920s who actually
reached old age was lower than slightly older or
younger groups because of the numbers of men
killed during World War II. Likewise, the surge in
older adults during the first three decades of the
21st century will be due to the very large number
of babies born between 1946 and 1960 (the baby
boom).



In addition, the proportion of the population
that is over age 65 depends not only on the sheer
number of older adults, but also on the number of
babies born during the same period. As we saw
when we considered trends in median age, when-
ever a large number of babies are born, there is a
concomitant effect on the calculation of various
demographic variables. Thus, whether 21% of the
U.S. population in 2030 will be over age 65 will
depend critically on the number of babies born
between now and then.

Demographic projections are not always exact
for other reasons, too. Many unpredictable factors
intrude that demographers cannot build into their
models. For example, in industrialized countries,
the scope of the influence of AIDS on the popula-
tion as a whole remains to be seen, although it has
had and will continue to have a significant impact.
Its effects in some countries, such as central Africa,
are likely to be devastating, especially in regions
where more than half of the adult population are
infected with the HIV virus.

Clearly, these dramatic shifts in the composi-
tion of the population will have significant effects
on daily life. From health care to city services and
from wage scales to Social Security, the mecha-
nisms of social support that all of us currently take
for granted will undergo considerable stress and
change as different groups vie for resources. Rec-
ognizing the problem and planning ahead for it
may help us to avoid intergenerational competi-
tion for resources. Indeed, much of the most
heated political debates about the U.S. budget in
the mid-1990s focused on how to pay for pro-
grams for older adults (e.g., Medicare, Social
Security).

Changes in the population demographics are
not the same for all groups of people. One of the
most important sources of these differences is
ethnicity. The status and resources of many older
members of minority ethnic groups reflect social
and economic discrimination that they experi-
enced earlier in life. As a result, many ethnic
minority older adults are needy, are malnourished,
and have poor access to medical care, little educa-
tion, and substandard housing. This means that
what may be true for European American older
adults may not be true for the aged who are from
an ethnic minority group.
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Overall, older women outnumber older men,
although the difference varies somewhat across
racial and ethnic groups. These differences be-
come more pronounced at higher age levels. Dif-
ferences favoring women were not always the case,
however. Until 1930 the gender ratio among the
older population in the United States actually
favored men. This situation was due in part to the
predominance of male immigrants to the United
States at the time, and the fact that many women
died in young adulthood from complications of
pregnancy and childbirth. Especially after mor-
tality rates from childbearing declined, the gender
ratio began to favor women (Uhlenberg, 1987).
The current ratio is also partly explained by the
fact that many more men than women died as a
result of wars in this century, as well as from
lifestyle factors (e.g., smoking), changes in im-
migration patterns, and better health habits. Fi-
nally, there are several health-related factors that
tend to favor women.

Is the United States Alone in
Changing Demographics?

The changing demographics in the United States
are not unique, as displayed in Figure 2.3. Note
that other industrialized nations such as France,
Japan,and Sweden show similar trends. All of these
countries have relatively low birthrates and death
rates, as well as high standards of living. Although
developed countries account for only one fourth of
the world’s population, they contain nearly one
half of the world’s older adults (Meyers, 1985). In
terms of percentage of the population, Sweden
leads the world, with roughly 23% of its population
over age 65.

In contrast to the developed countries, other
countries, such as Sri Lanka, have relatively young
populations. On the average only 4% of the people
living in nonindustrialized countries are over age
65. Nevertheless, these countries will experience
explosive growth in the older adult population
over the next several decades (Meyers, 1985).
Between 1980 and 2025, the number of older
adultsliving in less developed countries is expected
to quadruple; in developed countries the number
will only double.



38 Chapter 2 Diversity in Adulthood

DISCOVERING DEVELOPMENT

What Ave the

Demaographics of Aging
in Your Avea?

The numbers are clear: The popula-
tion of older adults is rising rapidly.
However, the rate of growth is not
the same in all parts of the United

States, Canada, or other countries.
To learn more about how demo-
graphic data are reported, and to
discover how the number of older
adultsin your area has changed in the
past few decades, complete the fol-
lowing exercise. Go to your library
and obtain the official census data for
your city, state, or province for the

past 50 years. (In the United States,
an official census is conducted every
10 years.) Construct graphs repre-
senting the number of men and
women in as many different ethnic
groupsas possible as reported in each
census. Compare your results with
those for the entire United States as
reported in the text.

Such alarge and rapid increase in the number of
older adults will severely strain the limited re-
sources of nonindustrialized countries. This divi-
sion of increasingly scarce resources across age
groups will become a major issue in the decades
ahead. How these issues are handled will have
tremendous significance as we head into the 21st
century.

Concept Checks

1. What does the concept median age mean?

2. What has been the relative increase in the
percentage of older adults in the U.S. popula-
tion since 1900?

3. How does the increase in the number of older
adults in the United States compare with the
increase in other countries?

AGE AS A DIMENSION OF DIVERSITY

Learning Objectives:

* How can age be viewed as a dimension of
diversity?

e What is social identity theory? How do stereo-
types of older adults affect our view of aging?

* What status and roles do older adults have?

* How does the experience of aging differ for men
and women?

Think for a moment about your encounters
with older adults. Some of them were undoubtedly
pleasant; others were not. In either case, some-
times your judgment of the older adult’s behavior
was probably based on a stereotype (e.g., “oh,
doesn’t that older couplelook cu#te”), oryou put all
older adults into one homogenous group (e.g.,
“don’t you know all older people are nasty and
self-centered”). Such descriptions indicate that
older adults may be the targets of discrimination
because they are ““different.” In this sense, older
adults are different from younger adults in many
ways, as we will see in this text. These differences,
though, do not imply that older adults are inferior.
On the contrary, in many respects older adults
perform better than younger adults. Nevertheless,
older adults are often the recipients of unpleasant
acts from others.

In Chapter 1, we noted that ageism was a form
of discrimination based on age. Being ‘‘different”
from some reference group often means being
disenfranchised by society. In modern Western
society, the implicit reference group developmen-
tally is younger adults. Thus, being older means
being different. What is unusual about the case
with age, though, is that attempting to disenfran-
chise older adults means that we are disenfranchis-
ing our future selves (Gatz & Cotton, 1994).

Sowhy do people engage in ageism? According
to Robert Butler (1975), the person who brought
ageism to national awareness, ageism operates in
both youngerandolderadults. For younger adults,
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ageism provides a way to protect oneself from the
reality of growing old themselves, and to establish
awaytoindicate that olderadultsare a separateand
different group for whom younger adults do not
need to feel responsible. Butler also pointed out
that older adults cooperate in ageism by hiding
their age or not referring to themselves as older,
partly due to their acceptance of negative stereo-
types of aging.

Age and Diversity

Age is often overlooked as animportant dimension
of diversity despite the fact that along with gender
and race, age is a basic cue used to put people in
social categories (Gatz & Cotton, 1994). How-
ever, age is unique in several respects. First, age is
both an ascribed identity (like race and gender) and
an acquired identity (like educational level or
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Ethnic minority older adults represent the fastest growing segment of the
older adult population. This group of women also reflects the fact that there
are proportionately more older women than men in the United States
population.

occupation). Age is an ascribed identity when a
person reaches an age, such as 65, that is consid-
ered old by society at large. Age is an acquired
identity when a person joins a group such as the
American Association of Retired Persons (AARP)
or moves into a retirement community.

Second, age is dif ferent from most other dimen-
sions of diversity in the degree to which people can
move from one group to another (Gatz & Cotton,
1994). Most dimensions do not allow new mem-
bers; that is, their membership is fixed by gender,
ethnicity, or other factors. Only a few, such as the
physically challenged or gays and lesbians, permit
new members. Age is much more like the latter
category; new members of the group of older
adults are assured each year.

Third, the identity of “old” is simply added to
the other identities a person already has (Gatz &
Cotton, 1994). Provided they live long enough,
everyone gets old. This creates multiple group
memberships for people, such as older men, older
Mexican Americans, and so forth. However, sub-
categories of older adults vary a great deal from

each other; for example, only a relatively small
minority of older adults have Alzheimer’s disease
or are extremely wealthy.

Ageism, Identity, and Stereotypes

Being a member of social groups is a very impor-
tant source of one’s identity, as is how the various
groups interrelate. Indeed, social psychologists
developed social identity theory as a way to explain
the role of social group membership (Gatz &
Cotton, 1994). Social identity theory states that
people define their identities along two dimen-
sions: a social dimension based on ascribed and
acquired social groups, as well as a standard
against which to evaluate others when group
membership is made important; and a personal
dimension that includes the idiosyncracies that
make a person unique.

Social and personal dimensions of identity in-
teract (Deaux, 1993). Age represents such an
interaction, as it includes both social and personal



identity because it includes both group member-
ship and personal meaning (Gatz & Cotton,
1994). But group membership is only meaningful
insofar as it provides a way to compare groups
against each other. Thus, like “the poor” are
contrasted with “the affluent,” “‘older adults” are
compared with “younger adults.”

Group membership also serves as a way to pro-
vide status, power, and self-esteem to the members
of a group (Gatz & Cotton, 1994). In general,
people have a positive feeling about groups to
which they belong, and they tend to discriminate
against those groups that they perceive as threaten-
ing. One interesting way of maintaining self-es-
teemin groups s to believe that other group mem-
bers have been discriminated against, but that they
themselves have not been. An example would be
older adults rating a ““typical older adult” as more
lonely, in poorer health, and more useless than they
rate themselves (Harris & Associates, 1981).

We saw earlier that ageism is based in part on the
stereotypes that people hold about older adults.
Stereotypes are generalizations of mostly nega-
tive attributes and behaviors to an entire group
of people (Gatz & Cotton, 1994). Are older adults
subject to stereotyping?

An extensive meta-analytic literature review
concluded that the answer was a qualified “yes”
(Kite & Johnson, 1988). Differences between
older and younger adults were greatest when
older adults are rated for their “attractiveness™
and “competence,” rather than for their person-
ality traits; in the latter case, differences were small
or nonexistent. Additionally, differences are most
obvious when the target is a ““typical older adult”;
when more individualized information was sup-
plied, differences tended to disappear. Differences
also were greater when the rater evaluated both
a younger and an older adult; when different
people rated each target, differences were smaller.
Finally, in some areas such as seriousness of psy-
chopathology, age is much less important than
specific information (such as the type of psycho-
logical disorder). Taken together, the evidence
suggests that stereotyping of older adults occurs,
but it may not be as pervasive as some people
think.

Other research has focused on the notion that
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negative views of old age reflect rejection of what
we will become. From this perspective, stereotypes
of older adults reflect a way of distancing oneself
from the negative effects of physical aging, such as
wrinkles and gray hair (Kite, Deaux, & Miele,
1991) and increased dependency (Hendricks &
Leedham, 1989). Although the basis for these
stereotypes is factually correct, what is misleading
in many cases is the belief that all older adults have
a given characteristic. Thus, although wrinkling of
the skin is a universal change with age, becoming
physically dependent is not.

As noted in social identity theory, people have
multiple group memberships. Without question,
stereotypes aimed at one group may have a multi-
plicative effect across group memberships. For
example, older African American women are
among the poorest people in society. People facing
discrimination due to multiple “-isms” (racism,
ageism) may have difficulty in establishing which
social category is the most salient one for explain-
ing how they are being treated. For example, an
older African American woman may have difficulty
figuring out whether she is being discriminated
against primarily because she is old or because she
is black.

The stereotypes that underlie ageism and the
use of chronological age in research have much in
common. In both cases, there is a basis of truth.
However, both ignore important (and often siz-
able) differences among people. As we saw in
Chapter 1, the use of such indices is done at
considerable risk. We must be aware of ageism and
recognize how it distorts our ability to understand
and appreciate the diversity of aging.

Age, Status, and Roles

Status and role are two basic elements that help
define who we are and that influence our self-
concept and well-being. For those reasons, they
underlie much of the research and theory in
social-psychological approaches to adult develop-
ment and aging. Two major theories are used to
study the impact of status and role: the structural
perspective and the interactionist perspective.
They differ in several ways, most importantly in
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their view of the flexibility and activity of the
individual.

The Structural Perspective

In classical sociological theory, the structural
perspective concentrates on social seructures and
uses the concepts of status and role to define
particular positions in society as well as the
behavioral expectations associated with these
positions. Status refers to a formal position in
society that can be clearly and unambiguously
specified and that may denote particular rights,
privileges, prestige, and duties for the person.
For example, traditional labels of “masculine,”
“older adult,” and “minority’’ connote clusters of
rights and privileges—such as senior citizen dis-
counts or a seat on the subway—that may be
independent of individual effort. People’s statuses
define the social contexts for evaluating others’
behavior and serve to anchor people in the social
structure. For example, a person having the status
“‘older adult” who asks someone to give up his or
her seat on the subway is evaluated differently from
a person having the status ‘“‘young adult” who
makes the same request. Some U.S. mass transit
systems even have signs in the vehicles making this
distinction (“This seat reserved for older adults
and handicapped passengers.”).

The second important aspect of the structural
perspective is role. Role refers to the behaviors
appropriate for any set of rights or duties. For
example, people with a particular status are ex-
pected to behave in certain prescribed, or norma-
tive, ways. Those with the status of parent are
expected to care for their children; parents who fail
to look after their children violate the normal
parental role. Additionally, roles may be associated
with specific ages, creating age norms for behavior.

Rosow (1985) applied the structural perspec-
tive to adult development and aging. His approach
emphasized those roles that are essential to societal
survival, such as parental roles and work roles.
However, people also engage in many personally
meaningful roles that are not included in Rosow’s
system. For example, many people assume nonsta-
tus roles as hobbyists, weekend athletes, church
workers, and the like that are viewed as important

but not vital to societal survival. The most impor-
tant implication of Rosow’s approach is that o/d age
tn the United States represents status without a role.
In Rosow’s view old age is a time of loss of social
identity that cannot be prepared for.

Rosow’s structural perspective is useful in de-
scribing the ways in which social structures influ-
ence older adults through the predictable loss of
certain social roles. Role loss is a major theme in
psychosocial development; it is used to understand
depression, changes in relationships, and changes
in careers. For example, some of the adjustment
problems experienced by some workers during
retirement stem from the loss of meaningful work
roles.

However, Rosow’s argument hastwo problems.
First, simply because people lose aspects of their
social identity does not mean that their self-
concept will suffer (Hagestad & Neugarten,
1985). The loss of the parental role when children
leave home, for example, is hardly ever accompa-
nied by serious psychological turmoil. Moreover,
the opportunity to develop new informal roles
through friendships could even bolster personal
identity and counteract the effects of losses in
societally essential social roles. Second, Rosow’s
view of olderadults as victims of society does not fit
well with the considerable evidence that most older
people successfully meet their environmental de-
mands.

Insum, Rosow concentrated on the influence of
society, which is clearly important, but tended to
ignore the active role of the individual in negoti-
ating the developmental changes in status and
roles. This latter point is the focus of the interac-
tionist perspective.

The Interactionist Perspective

According to the structural perspective, status and
role are bestowed on individuals by society; indi-
viduals have little if any influence on them (Passuth
& Bengtson, 1988). In contrast, the interaction-
ist perspective emphasizes the individual’s active
interpretations of social structure as the main
determinants of status and role (George, 1980;
Passuth & Bengtson, 1988). Interactionists main-
tain that people subjectively define their own



relationships to social structures and are able to
mold and alter those relationships if necessary.

The interactionist perspective is important for
three reasons. First, we often choose the particular
status we occupy and the specific role we act out. If
we do not like them, we may have the option to
make changes. Second, not all roles have narrowly
defined behavioral expectations but, rather, offer a
range of optional behaviors. Parenting is an ex-
ample of a role with a wide range of acceptable
behaviors, because there is considerable flexibility
in how one can rear children effectively. Third,
people create many informal roles in areas of
interest to them. For example, people who become
mediators in a debate or disputevoluntarily assume
the informal role of peacemaker; when a truce is
declared, their role is over.

The most important idea proposed in the inter-
actionist perspective of status and role is that people
are able to create and modify social structures. The
individual’s interpretations and perceptions are
necessary elements in any attempt to understand
human behavior. The interactionist perspective has
influenced a great deal of work in adult develop-
ment and aging, most importantly in theorizing
about the interplay of heredity and environment.
Some cognitive-developmental theories empha-
size the active interaction with and interpretation
ofthe environment, as well as perceptions of stress.
Additionally, the interactionist perspective has led
toseveral theories of how people interact with their
environment.

Certainly, neither the structural perspective nor
theinteractionist perspective is sufficient byitselfto
explain adult development and aging. Both have
merit. Society does define some roles, such as ““par-
ent,” “child,” “teacher,” or “student.” How-
ever, society does not often specify the behaviors
appropriate to that role in detail. For example, the
role of “‘student” carries only general behavioral
proscriptions; subtle differences in how one should
behave in different classes are not mentioned. In
these more ambiguous situations, an interactionist
perspective with a consideration of how the person
perceives his or her situation, is more useful. Such a
combined view helps us address the issue of how
status is used to define a person’s place in society.
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Understanding How Older Adults

Are Treated

To understand better our upcoming discussion of
ethnic and cultural differences in adult develop-
ment and aging, we must make a distinction
between the status older people have and how they
are treated (Keith, 1990). Sometimes, the two go
hand in hand; older adults are treated very well in
societies that highly value their older adults. In
other cases, however, there is a big difference
between the two. How does this occur?

Anotherimportant point about status and treat-
ment is that many societies differentiate among
older adults. For example, Glascock and Feinman
(1981) found than most of the societies they
studied had two different categories of older
adults: “intact” and “‘decrepit.” For example,
Nepalese men who have vision or hearing impair-
ments lose status compared with nonimpaired men
(Beall & Goldstein, 1986).

Thus, we must be careful in jumping to conclu-
sions about a society if we only notice the status
afforded older adults, or only notice how they are
treated. We must look deeper into each in order to
gain insights into how older adults fit into the social
structure.

Age and Gender

One of the most important dimensions of diversity
in adultdevelopment and aging is gender. Men and
women experience growing older differently. In
most cultures, this is due in large part to different
roles played by each throughout young adulthood
and middle age that carry over to later life. In many
cultures women, not men, are expected to assume
kinship and caregiving roles. Such differing
gender-based expectations has a profound effect
on people’s course of development.

Although in many societies men are often be-
lieved to have it better throughout much of the life
span, most researchers agree that in most societies
women age with less difficulty than men (Keith,
1990). However, there is much less agreement on
why this is so. Some researchers argue that because
women in many societies live out their lives mainly
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in domestic settings, they face fewer difficult tran-
sitions in late life (Keith, 1990). For example, the
household tasks that women perform in many
societies may be more easily adapted with age than
the tasks men perform. Additionally, the caretaking
roles women perform may help establish stronger
bonds with children and grandchildren, who in
turn may care for them in old age. The power
positions men occupy may not engender such
caring feelings (Harrell, 1981).

Other researchers emphasize women’s experi-
ence with discontinuities during their lives (Cool &
McCabe, 1983). For example, in many patrilineal
societies, when a woman marries, she must leave
her parental home for a potentially harsh initiation
into a household controlled by her husband’s
mother. Women in such societies also have learned
to adjust to abrupt physiological changes such as
pregnancy, lactation, and menstruation, so that
when changes related to aging occur they are
viewed with less shock than they would be by men
(Keith, 1990).

Finally, women in many societies are simply
better offin old age than they were when they were
young. For example, the shift from an obedient
bride to a powerful, dominant older adult head of
the household represents a clear increase in power
and status (Keith, 1990). In many nonindustrial-
ized societies, women in late middle age are freer
and more powerful because they no longer have
behavioral restrictions put on them, they have
authority over other relatives, and they become
eligible for special status and privileges outside the
family (Brown & Kerns, 1985).

Insum, the basis for women’s improving status
within many societies appears to be the separation
of the domestic and public spheres (Keith, 1990).
That is, young women in these societies are greatly
restricted in what they are allowed to do, with most
of their duties focused on domestic tasks. With
increasing age, however, these strictures dissipate
and women are allowed to assume roles of author-
ity and power similar to those held by men. In some
cases, such as some Pacific societies,there may even
be a blending or “‘muting” of gender differences in
roles during late life (Counts & Counts, 1985a).

On a more basic level, men and women also

differ dramatically on such things as income. In the
United States, for example, older women’s income
is less than 60% that of older men (U.S. Bureau of
the Census, 1995). This is due mainly to the fact
that the majority of women who are currently over
age 65 were not employed outside the home for
most of theiradultlives, thereby havinglittle in the
way of pensions or other income beyond what their
husband’s programs provide.

Concept Checks

1. What is the difference between ascribed and
acquired group membership?

2. What is social identity theory?

. What is meant by status and role?

4. Describe two gender differences in adult devel-
opment and aging.

w

ETHNICITY AND
ADULT DEVELOPMENT

Learning Objectives:

¢ What is meant by ethnicity? How does double
jeopardy relate to aging? What is acculturation?

e How is ethnicity viewed in the life course?

e What is unique about the African American
experience of aging?

e What is unique about the Hispanic American
experience of aging?

* Whatis unique about the Asian and Pacific Island
American experience of aging?

e What is unique about the Native American
experience of aging?

* How important is ethnic identity in later life?

Before the mid-1960s research on adult devel-
opment and aging was largely limited to the study
of European American males. Racial and cultural
diversity was ignored (Jackson, 1985). The grow-
ing field of ethnogerontology seeks to draw at-
tention to the influence thatethnicity has on the
aging process. One of the problems in examining
ethnic variations in aging is a general lack of
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Ethic identity is an important aspect of adult socialization from one generation to the next.

research (Jackson, 1985). This lack of data is
apparent throughout this book; much of our
knowledge about ethnic variations in aging is
confined to demographics. We know some things
about ethnic group differences in health and lon-
gevity. Incontrast,weknowverylittle about ethnic
group differences in memory or cognitive devel-
opment. Because examples of differences among
ethnic groups on many psychological dimensions
are discussed throughout the book, we will focus
here on the importance of ethnicity in aging.

The Role of Ethnicity

What does it mean to talk about an ethnic group or
ethnicity? On the surface we probably have an
intuitive feel for what ethnicity is when we use
labels such as Polish American or Korean Ameri-
can. However, providing a scientific definition of
ethnicity is difficult. Several attempts have been
made, with varying degrees of success.

An ethnic group can be defined as a collection

of people within a larger society who have a
common ancestry, memories of a shared histori-
cal past, and a cultural focus on one or more
symbolic elements that they view as central to
their identity as a people. According to Scher-
merhorn (1970), these shared elements could
involve kinship patterns, living patterns, religious
affiliation, language, nationality, tribal identity,
common physical features, or any of a host of other
variables.

Although Schermerhorn’s definition provides
some precision, it also creates problems. For ex-
ample, “African American” would not qualify asan
ethnic group because blacks from the southern
United States, Jamaica, the Bahamas, and other
locations do not share a common ancestry, nation-
ality, or history. Moreover, ethnicity may not be
easy to categorize. Children of an African Ameri-
can father and a European American mother would
be difficult to classify in ethnic terms if the defini-
tion of ethnic group were based on biology.

An alternative view is that ethnicity reflects
social differentiation based on cultural criteria,
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such as a common language, customs, and
voluntary associations, that foster ethnic iden-
tity and ethnic-specific social institutions and
values (Holzberg, 1982). By this definition “Af-
rican American” would qualify as an ethnic group
because of shared values, language, customs, and
so forth. An additional advantage of Holzberg’s
definition is that it distinguishes between ethnic
group and minority group; for example, being Irish
would reflect an ethnic identity, but not a minority
group.

Finally, ethnicity is a dynamic concept (Barresi,
1990). Thatis, ethnicity is notalabel that someone
is born with. Rather, itisarichheritage thatsets the
stage for a continually evolving and emerging
identity. Ethnic groups are developing right along
with the people in them.

Double Jeopardy

We saw earlier in this chapter that people can be
members of more than one group simultaneously,
such as being both old and African American.
Moreover, most researchers agree that the experi-
ence of being old varies across ethnic groups. A
controversial extension of this argument con-
cerns whether being old and being a member of
an ethnic minority group creates a situation
termed double jeopardy. Talley and Kaplan (1956)
originally used the term to refer to the situation of
being simultaneously old and African American. At
the time, older African Americans were perceived
to be doubly jeopardized because they carried into
old age ““a whole lifetime of economic and social
indignities” caused by racial prejudice and dis-
crimination (National Urban League, 1964, p. 2).
However, over the years the concept of double
jeopardy has been expanded to include any indi-
vidual, regardless of race, who has two or more
traits that are socially undesirable, thereby subject-
ing him or her to prejudice and discrimination
(Crandall, 1980).

Double jeopardy for older adult members of
minority ethnic groups makes intuitive sense. For
example, adults lose status in society as they grow
older. Coupled with the already lowered social
status of a minority ethnic group, becoming old
would appear to put such individuals at a severe

disadvantage. But asintuitively appealing as double
jeopardy is, it turns out to be very difficult to
document (Markides, Liang, & Jackson, 1990).

The problem appears to be twofold. First,
researchers disagree on how to measure double
jeopardy. M. Jackson and Wood (197 6) operation-
alize it as existing whenever African Americans are
more disadvantaged than European Americans in
the same birth cohort. Jackson, Kolodny, and
Wood (1982) define it as occurring when African
Americans over age 65 are more disadvantaged
than European Americans between 18 and 39 years
old. Others (Cuellar & Weeks, 1980; Dowd &
Bengtson, 1978) rely on subjective reports of
members of minority ethnic groups concerninglife

~ satisfaction to define double jeopardy. Clearly, the

lack of definitional consistency presents a problem:
If researchers cannot agree on what double jeop-
ardy is and how to measure it, then drawing
conclusions from research is difficult.

Indeed, the second problem with the research
literature on double jeopardy is inconsistent re-
sults. For one thing, cross-sectional research de-
signs cannot address the notion that double jeop-
ardy represents “‘a whole lifetime of economic and
social indignities,” as argued by the National
Urban League (J. J. Jackson, 1985). Only longi-
tudinal designs can address such questions, as
pointed out in Chapter 1. Unfortunately, virtually
all of the research on double jeopardy is cross-
sectional. Buteven the cross-sectional studiesyield
conflicting results. Some report significant differ-
ences between older adult minority ethnic groups
and older adult European Americans (M. Jackson
et al., 1982; Register, 1981), whereas others find
no differences (J. J. Jackson & Walls, 1978; Ward
& Kilburn, 1983).

What are we to conclude? Perhaps the most
reasonable position is to note that double jeopardy
may not be the most important way to view older
people who are members of ethnic minority groups
because it focuses exclusively on social inequities
without examining age changes in them, and tends
to ignore underlying variables other than ethnicity
that may be the real causal factors (J. J. Jackson,
1985; Markidesetal., 1990). For example, itis true
that the average older adult European American



woman is better off financially than the average
older adult African American woman. As J. J.
Jackson points out, however, marital stability and
occupational and wage histories also differ be-
tween the two. Thus, we may be asking the wrong
question if we ask whether differences in life
satisfaction between the groups is due to racial
differences that led to double jeopardy. Rather, we
need to learn how marital, occupational, wage
history, and other variables are related to disadvan-
tages in old age that happen to correlate with
ethnicity (J. J. Jackson, 1985; Schaie, Orchowsky,
& Parham, 1982).

Double jeopardy may yet prove to beanimpor-
tant part of the experience of aging for older ethnic
minority individuals. What are needed, however,
are (1) longitudinal investigations of the unique
contributions of ethnicity to the experience of
adulthood, (2) a stronger focus on variables other
than race, and (3) work on how changes in society
affect changes in the aging process of minority
ethnic groups (Cool, 1987; J. J. Jackson, 1985,
Markidesetal., 1990). Inthis way, more and better
data will be obtained that will allow a more
appropriate examination of the double jeopardy
hypothesis to occur.

Ethnicity and Acculturation

One of the challenges facing the United States is
how to foster interaction among the various ethnic
groups. Such interaction is always tricky, largely
because the interacting groups may fear losing
their ethnic identitiesin the process. One way this
happens is through a process called accultura-
tion, “the sociocultural adjustment occurring
when two or more ‘cultures’ interact” (Roberts,
1987).

Societies in which one group is dominant are
especially likely to pressure other groups to con-
form to their way of doing things. Language is a
good example of how acculturation occurs. In the
United States, a significant proportion of people
speak a language other than English as their
primary language; for most of these people, this
language is Spanish. A heated debate is being
waged over whether Spanish should be used in
elementary schools to teach children who are
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native Spanish speakers. In contrast, Canada
openly recognizes its French-speaking citizens
and requires both English and French on all
packages, official documents, and many scientific
journals.

Whether or not it is official, acculturation is a
stressful process. Acculturation resulted in in-
creased health problems for Mexican Americans.
Acculturation of young adults in this ethnic group
also affects the well-being of Mexican American
elders. Specifically, older Mexican Americans often
report unhappiness over their adult children’s
failure to fulfill traditional parental care obligations
(Markides & Martin, 1983) despite clear evidence
of strong intergenerational ties (Markides, Boldt,
& Ray, 1986). Older first-generation Japanese
Americans’ (Issei’s) expectations about caregiving
were tempered by the strong influence of American
norms, which had been greatly adopted by their
children (Nisei) (Masako & Liu, 1986).

A second area of research relating to accultura-
tion focuses on feelings of alienation among recent
immigrants. For example, Moon and Pearl (1991)
found that recent Korean immigrants to the
United States felt alienated. However, these feel-
ings were related to age, length of time in the
United States, and geographical location. Older
Korean immigrants felt more alienated than their
younger counterparts, and feelings of alienation
decreased over time for both groups. Koreans who
immigrated to locations with large Korean com-
munities felt less alienated than immigrants mov-
ing to areas with small Korean communities. This
latter finding emphasizes the importance of a
supportive social network in helping people adjust
to a new environment.

Although acculturation apparently has clear
effects on the experience of aging, very few studies
have examined the issue in detail. Moreover, we
know even less about whether attempts at keeping
ethnic traditions alive have any effect (positive or
negative) on the stress associated with accultura-
tion. As the population shifts in countries such as
the United States toward the total number of
individuals in minority ethnic groups outnumber-
ing European Americans, we must begin to address
these issues.
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Ethnicity and the Life Course

Recall that one of the key aspects of the four basic
forces of development is life-cycle forces, the
notion that the meaning of events may change as
people age. Although life-cycle forces are empha-
sized throughout this book, we have avoided an
important question: How do the life-cycle forces
that change the meaning of events vary across
ethnic groups?

The answer to this question is thatwe derive our
interpretations of events from our culture, and,
more fundamentally, from our particular ethnic
group or subgroup (Barresi, 1990). The attitudes
and behaviors we learned when we were young
shape our interpretations of events as adults, such
as whether we are experiencing a life event “on
time” or “off time” on our social clocks (see
Chapter 1). For example, in some ethnic sub-
groups in the United States becoming a grandpar-
ent by age 30 is typical and considered on time.
However, in other ethnic subgroups, having one’s
first child around age 30 is considered on time. The
point is that whether behaviors are considered on
or off time is heavily influenced by our particular
ethnic heritage.

Of course, different perceptions of events could
lead to differences of opinions or worse. One
group may view another’s perception as wrong and
attempt to change it or to declare it unacceptable.
On the other hand, perceptions may also change
because of increased interaction among different
groups. Teaching each other about our basic be-
liefs is important. Still, we need to keep in mind
that people in ethnic groups different from our
own may view the world in very different ways and
may have different experiences of being an adultas
a consequence.

But intergroup conflict is not the only potential
problem. As subsequent generations become in-
creasingly exposed to alternative viewpoints, inter-
generational conflict may result (Barresi, 1990).
For example, ethnic elders may resent the younger
generation’s rejection of the traditional ways of
doing things. To older adults, traditions may
represent more than a set of behavioral principles;
these traditions may constitute a way of life thathas
helped them cope with a strange, sometimes hos-

tile world and that ties them to their ancestral past
(Barresi, 1990).

How various ethnic groups deal with age is
fascinating. Some give increased status to older
members of the group. Others make distinctions
based on gender or other characteristics. Because
of the complexity of this topic, the best we can do
is to consider some snapshots, raising an important
issue and discussing how a particular ethnic group
deals with it. The first concerns the role that
women play in the African American community.
This picture raises an important point: The very
definition of the life course varies across ethnic
groups. The second portrait concerns gender-
based behavioral norms in the Hispanic American
community. Finally, we will look at how Korean
Americans handle intergenerational relations.

As you consider each of these topics, keep in
mind that many variations get played out within
each community. Just as there are many important
individual differences among European American
communities, so there are differences within other
ethnic groups.

African Americans

By far, older African Americans constitute the
largest racial minority population of older adults in
the United States, comprising roughly 8% of the
total (U.S. Bureau of the Census, 1995). Most
older African Americanslive in metropolitan areas
and tend to be very poor. The rampant poverty is
a direct result of the systematic racism that older
African Americans faced over their lives, which kept
them from obtaining well-paying jobs (Atchley,
1994). For example, nearly 60% of older African
American men and roughly 65% of older African
American women could only find work as laborers,
janitors, maids, nurses’ aides, and other low-skilled
jobs. In contrast, less than 30% of European
American men and women worked in such jobs.
Thesituation has improved forthe next generation
of African Americans, many more of whom are
employed in professional careers such as teaching,
social work, and management, as well as skilled
factory jobs. However, the current generation of



older African Americans are still paying for a
lifetime of discrimination, especially in terms of
their inability to obtain adequate retirement in-
come.

African Americans differ from other ethnic
groups on several dimensions pertaining to health
as well. Older African Americans are at a much
greater risk compared with older European Ameri-
cans for several chronic diseases, such as coronary
heart disease in African American women and
many types of cancer in both men and women
(Thorson, 1995).

We must certainly recognize that all older Afri-
can Americans experienced the significant age-
graded historical influence of systematic segrega-
tion, discrimination, and racism. Most apparent in
the southern United States where Jim Crow laws
forced African Americans to use separate (and
usually inferior) facilities from drinking fountains
to schools, and segregation, discrimination, and
racism all shaped the lives of an entire group of
people. Even though government-sponsored seg-
regation is no longer legal, the problems of dis-
crimination and racism persist and will continue to
influence future generations of African Americans.

As an example of one of the unique aspects of
the African American experience of aging, let’s
consider African American women. Their role in
kinship and the importance of childbearing create
a very different experience than that of most
European American women.

African American Women

One of the most important roles that women in
many ethnic groups play is to hold the various gen-
erations together. That is, the major kinship attach-
ments tend to flow through mothers and grand-
mothers. Contact between generations tends to be
fairly high and reasonably consistent across ethnic
groups. However, factors such as average number
of visits per month do not tell the whole story.
There are very important and interesting differ-
ences among ethnic groups in what the visits mean
and in how the notion of family itself is defined.
Older adult African American women offer an
interesting case in point. They tend to have much
more flexible definitions of kinship than do Euro-
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pean American women, resulting in the absorption
of grandchildren and “other relatives” into house-
holds headed by older women (Sokolovsky, 1990).
Infact, older African American women are roughly
four times more likely than European American
women to live with dependent relatives under age
18. Tate (1983) finds that this makes a big differ-
ence in how younger people view older adults: “It
appears that absorbed nonindependent younger
blacks are more likely to accept their aged who
become functionally impaired as a result of chronic
conditions” (p. 99).

Many older African American women do not
measure age on a fixed continuum of time but
rather in terms of important life events that help a
person mature (J. W. Peterson, 1990). For ex-
ample, the phrase “You grew today” is used to
reflect this view. For this group, the ethnically
important phases of the life cycle are: having a
child, a sign of procreation; raisinga child, a sign of
maturity; and becoming a grandparent, a sign of
having reached the age of wisdom. The terms o/d
age and aging are not part of the language of this
community, although they understand these con-
cepts as used by European Americans. Note that
ties to chronological age are absent. Children,
however, are highly valued, and wise women are
the ones who pass on the cultural and ethnic
heritage. Thus, it is knowledge, not possessions,
that defines the importance of the role.

Status in this community is clearly attached to
childbearing and not to chronological age. As a
result, individuals who become mothers and
grandmothers relatively young achieve the status;
childless women, even those who are chronologi-
cally older, do not (J. W. Peterson, 1990). Most
important is the experience that accrues with being
amother and grandmother. Life experience is what
makes a woman wise.

Finally, African American women tend to have
an especially strong relationship with their church.
Whereas the family and the community offer
African American women informal and relatively
unstructured opportunities and positions of
power, the church offers them access to more
formal, structured positions of power, status, and
respect (J. W. Peterson, 1990).
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Hispanic Americans

Roughly 4% of the older population of the United
States is of Spanish heritage, primarily Puerto
Rican, Cuban, and Mexican. Thus, “Hispanic™ is
really a cluster, or an umbrella category, encom-
passing several different groups (Thorson, 1995).
Indeed, this community recognizes alternative
labels for itself (e.g., Latino/Latina) as well as
differentiating various subgroups (e.g., Chicanos).
Unlike African Americans, who are discriminated
against mainly due to their skin color, Hispanic
Americans are discriminated against mostly due to
their language (Atchley, 1994). Because it is pos-
sible to adopt another language much more easily
than it is to acquire another skin color, older
Hispanic Americans have generally fared better,
relatively speaking, than older African Americans.
Still, Hispanic Americans lag considerably behind
European Americans in terms of financial well-
being (Thorson, 1995).

An important point when considering any eth-
nic group, but especially so with Hispanic Ameri-
cans, is that length of time in the United States
plays a major role in determining the degree to
which they get along in society. For example,
recent immigrants from Central America or
Mexico face more obstacles than people from these
same countries whose families immigrated several
generations ago. Country of origin is sometimes
less important than time and opportunity to be
accepted into the society at large.

Within the Hispanic community, gender-typed
age norms are important. Let’s take a closer look at
these norms as a way to learn more about one
aspect of the experience of aging among Hispanic
Americans.

Gender-Typed Age Norms Among Older
Hispanic Americans

Aswe discovered earlier in this chapter, the aged in
the United States tend to have few well-defined
roles. However, a case can be made that certain
activities are reserved for older people by each
social or ethnic group (Ward, 1984a). Bastida
(1987) examined such a set in older Hispanic
Americans.

A more detailed summary of the results of

Bastida’sstudy can be found in How Do We Know?
In general, she found that Mexican, Puerto Rican,
and Cuban older adults living in the United States
were fairly similar to one another. Her most im-
portant discovery was that older Hispanic Ameri-
cans were quite realistic about their own aging:
They knew that they were no longer able to do
certain things. Sexual behaviors were not consid-
ered appropriate topics for conversation, and vio-
lators were sanctioned. Restrictions on behavior
were generally more rigid for women than men;
interestingly, women were usually the enforcers of
the norms.

Asian and Pacific Island Americans

There are approximately 500,000 older Ameri-
cans of Asian or Pacific Island descent, principally
Japanese, Indian, Chinese, Korean, Filipino, Ha-
waiian, and Southeast Asian people. Although the
U.S. government classifies all people from these
geographic regions together, they actually differ
considerably in culture, language, physical ap-
pearance, social class, and history of involvement
in American society. For example, many Japanese
and Chinese older adults have occupational back-
grounds similar to many European Americans,
whereas most Filipino older adults tended to work
most of their lives in unskilled jobs. In general,
there is as much variation within the Asian and
Pacific Island American older adult population as
there is among the European American older
adult population. Still, as a group most Asian and
Pacific Island American older adults tend to be
better off financially than most African American
older adults.

Older Asian and Pacific Island Americans who
immigrated into the United States have unique
problems with language, customs, and diet that do
not mesh well with the range of services available to
them in areas that do not have established com-
munities of people from similar backgrounds. In
many cases, pressures to adopt American customs
conflicts with a desire to continue the ways of their
country of origin. Moreover, immigration policies
in the early part of the 20th century only permitted
Asian and Pacific Island men to enter the United
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Gender-Typed Age Norms
Among Older Hispanic
Americans

Whether there are gender-related
and age-related norms for behavior
has been a topic of research in social
gerontology for several decades
(Thorson, 1995). Expectations that
people should act their age are fairly
common, from childhood through
adulthood. An important issue for
gerontologists is whether these age
norms actually constrain behavior,
and, if so, how they are enforced.
Another important issue is whether
these constraints can be documented
in different ethnic groups.

To find out, Bastida (1987) con-
ducted an investigation of age norms
and their enforcement among older
Hispanic Americans. She used three
methods to examine the norms: ex-
tensive fieldwork, during which
structured interviews were con-
ducted; detailed content analyses of
the responses; and a three-member
panel to check the interpretation of
the transcripts of the interviews. Bas-
tida studied 160 older adults repre-
senting Mexican, Puerto Rican, and
Cuban groupswho livedin predomi-

nantly HispanicAmerican communi-
ties, or barrios, and whose dominant
language was Spanish. Information
was collected about age identifica-
tion; aging; heterosexual relation-
ships, including courtship, marriage,
and sexual behavior; demographic
characteristics; and observations
from the field team, which spent at
least 5 hours a day at the senior
centers where the participants were
interviewed.

Extensive content analyses re-
vealed that around 70% of the men
and nearly 85% of the women used
realistic qualifiers concerning their
age when responding to questions.
For example, one 76-year-old wo-
man explained: “What do these
wrinkles tell you? Well, I'm old and
must be realistic about it.”” Despite
the fact that half of the sample was
between 55 and 66, none of the
participants  labeled  themselves
middle- aged; the younger portion of
the sample preferred the term of
advanced age, whereas the oldest of
the group preferred the expression
anciano, or “very old.” Participants
openly admitted that age norms ex-
isted for grooming, courtship, mar-
riage, and the ability to discuss sexu-
ality. For example, there was a strong

belief that one should dress accord-
ing to his or her age, avoid flirting
and courting, and never discuss his
or her sexual practices.

It turned out that women were
much harsher than men when it came
to enforcement of the norms. More
than 80% of the women expressed
disapproval of other women who
violated the norms, whereas only a
third of the men expressed the same
sentiment. Punishment was usually
meted out by women in the same age
group; thus, there was a strong ten-
dency for each age group to police its
own members concerning confor-
mity to age norms. Gender differ-
ences were also noted in how men
and women actively listened and in
how they described their lovers.

Bastida’s research is one of the
best attempts at understanding how
age norms operate naturalistically in
a particular ethnic group. One im-
portant point that she noted was the
general lack of differences among the
three groups she studied, indicating
that the age norms identified gener-
alize across different Hispanic Amer-
ican groups. Considerably more
work remains to be done, not only
with Hispanic Americans but with
other minority ethnic groups as well.

States; consequently, there are proportionately
more older Asian and Pacific Island men than there
is in any other ethnic group.

Older Asian and Pacific Island Americans also
have important age-graded historical influences
that must be recognized. Especially among the
Japanese Americans who were placed in detention
camps, those who lived during World War II
experienced government-sponsored discrimina-
tion. As we noted in Chapter 1, such events can
have profound effects on the course of people’s
development.

As an example of the kinds of issues older Asian
and Pacific Island Americans face, let us consider
relationships across generations among Korean
Americans. Through this example, we will see
how the pressures to blend into American society
operate.

Intergenerational Relations Among
Korean Americans

Korean Americans increased faster between 1970
and 1980 than any other ethnic group, with the
exception of Mexicans and Filipinos (Kiefer et al.,
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1985). Koh and Bell (1987) were concerned about
the adjustment of these immigrants, especially
about potential disruptions in family relationships
for older adults. Older Koreans residing in the New
York City area were asked about their relationships
with children and grandchildren, living arrange-
ments, and need for services.

Koh and Bell report that nearly 70% of the
participants wanted to live independently, a figure
comparable to that for European Americans.
Moreover, older Koreans reported frequent con-
tact with their children, at least by phone; this is
also characteristic of other ethnic groups. Older
Koreans faced many problems common to immi-
grants: language barriers, poor housing, loneliness,
low income, and transportation difficulties. Two
thirds of the older Koreans could not read or speak
English, which created serious problems in dealing
with the majority culture. In contrast to life in
Korea, where one’s children represented the only
source of assistance, older immigrants were more
likely to go to social service agencies for help.

In sum, Koh and Bell found that older Korean
immigrants became similar to other ethnic groups
in many respects in their living and relationship
patterns. Their data suggest that these individuals
accepted an intergenerational pattern more like
that in the United States than that in their native
Korea.

Native Americans

Older Native Americans comprise the smallest (less
than 120,000 inthe 1990 U.S. census)and poorest
segment of the population of older adults in the
United States. Over half of older Native Americans
live in rural areas, double the percentage of Euro-
pean Americans. Most older Native Americans
tended to not have paid jobs, resulting in very low
incomes in later life due to the absence of pensions.

Native Americans are at much lower risk for
many diseases compared with European Ameri-
cans, such as heart disease, stroke, and cancer.
However, the rates for alcoholism, cirrhosis of the
liver, diabetes, and accidents are much higher in
the Native American population (Thorson, 1995).
Combined with serious poverty, these problems

create a high rate of death in young adulthood and
middle age; only 42% of Native Americans reach
age 65, compared with roughly 70% in the rest of
the population (Thorson, 1995).

Living on a reservation creates a fundamentally
different situation for older Native Americans than
is experienced by any other group. With a heritage
as a conquered people, these individuals are con-
fronted daily with highly paternalistic services,
created by a government that views Native Ameri-
cans as a group to be protected rather than as
independent people, which are in many cases
unsuited to their cultural needs (Atchley, 1994).

Living in cities is not much better. Like older
African Americans, older Native Americans often
have little education. Like older Asian and Pacific
Island Americans, Native Americans may have
language and customs difficulties. Unlike other
ethnic groups, though, prospects for future gen-
erations of Native Americans are not improving
significantly.

Less is known about older Native Americans
than for any other group, making them an “invis-
ible minority’’ in the United States. Partly this is
due to their relatively small numbers. Due to the
massive number of deaths from disease and system-
atic attempts at extermination, relatively few Na-
tive Americans survived into the 20th century.
More important, though, is their heritage as a
conquered people. This resulted in very low status
in society, which in turn made it easier for research-
ers to ignore them. Although this situation is
changing, it will take years to develop an extensive
database of information about Native Americans’
experience of aging.

The Importance of Ethnic Identity
in Later Life

We have considered briefly how major ethnic
groups in the United States experience aging. This
discussion raises an important question: To what
extent is it important or beneficial to maintain
ethnic identity throughout adulthood? Cool
(1987) provides an analysis of this point. The
pressure to maintain one’s ethnic identity, or
shared values and behaviors, is often pitted



against the pressure to assimilate into the larger
society. Many researchers have explored the no-
tion that ethnic identity, in fact, serves as a source
of support for older adults. For example, older
Jewish residents of communities and nursing
homes show a strong ethnic identity, whether or
not Jewish traditions are supported (Hendel-
Sebestyen, 1979; Holzberg, 1983; Meyerhoff,
1978). Royce (1982) argues that ethnic identity is
important to older adults because it provides a
source of solidarity for people who might other-
wise be cut off from society.

Luborsky and Rubinstein (1987, 1990) argue
that ethnic identity is a life-course phenomenon
that gains in importance with age. They inter-
viewed older Irish, Italian, and Jewish widowers
and found that many of them had rediscovered
their ethnic identities in old age. They identified
four intertwined life-course concerns that were
related to the meaning of ethnicity. First, the
meaning of ethnic identity in later life is based on
issues of life-span development and family history.
These issues include the differentiation and sepa-
ration of the self from the family and the simulta-
neous integration in, participation in, and attach-
ment to the family.

Second, ethnic identity derives meaning from
the historical settings and circumstances in which
key events are experienced. For example, the cur-
rently popular ethnic festivals engender a feeling of
pride in one’s heritage and a desire to identify with
one’s ethnic group. In contrast, times of national
conflict tend to lower the desire to identify with
ethnic groups connected to the countries on the
other side. During World War II many people of
Japanese origin were sent to internment camps,
and those of German heritage often tried to hide
their background. The effect of timing and histori-
cal events on ethnic identity illustrates the point
made in Chapter 1 about the importance of
history-graded influences on development.

Third, Luborsky and Rubinstein found that
current ethnic identity in these older men was
situationally evoked depending on the needs and
goals of the individuals. For example, many older
men found themselves in the position of family
historian after the death of their wives, who had
fulfilled these roles earlier. Consequently, they
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became aware again of their family heritage and
traditions, which fostered the reawakening of eth-
nicity.

Finally, past ethnic identity and experiences
continue to be reworked as we consider our
current ethnic identity. In other words, how we
defined ourselves in the past is continually re-
thought and updated throughoutadulthood. Dur-
ing old age as we move toward integrity, we are
especially prone to rethinking our earlier defini-
tions of who we are. It turns out that our sense of
self includes a healthy dose of ethnicity.

The importance of Luborsky and Rubinstein’s
research is that the aspects of ethnic identity that
they uncovered may be common to many ethnic
groups. Moreover, ethnic identity is inextricably
intertwined with other personal characteristics in
our sense of self, which is reworked across the life
span. Thus, ethnic identity itselfis truly a develop-
mental concept and is not fixed within any person
at any point.

Concept Checks

1. What is meant by ethnicity, double jeopardy,
and acculturation?

2. What is unique about older African American
women?

3. What are some important gender differences
among older Hispanic Americans?

4. What are some of the unique problems faced by
older Asian and Pacific Island Americans?

5. How do older Native Americans differ from
other ethnic groups?

6. How does ethnic identity increase in impor-
tance with age?

AGING AROUND THE WORLD

Learning Objectives:

* How is age defined across cultures?

e What is the importance of culture in the life
course?

* How does the experience of aging differ across
cultures?
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* What are the consequences of inequality across
cultures?

Suppose your instructor gave youthe following
assignment: You are to choose three different
cultures around the world on three different con-
tinents and make arrangements to study older
adults in each. Your task is to make whatever
observations are necessary to determine similarities
and differences with your own culture.

Your firstinclination may be to pick destinations
based on where you would like to vacation—a
reasonable strategy on the face of it. But you may
run into asnag. In choosing your sites, it may occur
to you that you need to know what a culture s
before you can book your tickets.

Writers use the word cu/ture in many ways: as a
focus of socialization, as a variable along which
people differ, and as a way to organize behavior, to
name a few. We have seen that whether a particular
developmental theory holds up or whether a par-
ticular set of behaviorsis observed across cultures is
extremely important in evaluating its importance
and generality. Even in our everyday speech we
refer to people from different cultures, meaning
that we do not expect them to be the same as us
(although we may want them to become like us).

Culture, then, isan often-used concept, butitis
not very well defined, nor is the term itself very old
(Fry, 1988). The notion of culture dates only to the
19th century and the colonial expansion of Eu-
rope, when it was used as a way to convey obvious
differences in the ways people did things in differ-
ent parts of the world. However, culture rapidly
became the most important concept in anthropo-
logical research (Fry, 1988). Originally, it meant
tradition or the complex set of customs that
people are socialized into, but more recently
culturehas been used to mean the ways in which
people go about daily life (Fry, 1985; Ortner,
1984).

The study ofaging in different cultures did not
become a major area in anthropology until 1945
with the publication of Simmons’s Role of the Aged
tn Primitive Society. Since the 1960s research in
this area has grown considerably. Unfortunately,
very little of this research has been conducted in a

life-span developmental framework. Instead, the
goal has been to describe the lives of older and
younger members of societies. In this section we
will consider how older adults fare in different
cultures and how age itself is viewed.

Definitions of Age Across Cultures

Recall from Chapter 1 that the term age has many
scientific meanings (chronological age, social age,
psychological age, and so forth). It should come as
no surprise that age also means different things
across cultures. For example, the meaning of
chronological age varies from nil to its formal
incorporation into civil laws regulating behavior
(Keith, 1990). In the United States, for instance,
there are specific age requirements for obtaining a
driver’s license, becoming an elected official, and
receiving retirement fundsthrough Social Security.
Usually, the need for explicit stipulation of age only
occurs when citizenship principles go beyond di-
rect kinship lines (Mayer & Miiller, 1986). That is,
only when social and civic laws involve more than
regulating family behavior is there a need to specify
age. Someauthors (such as Mayer & Miiller, 1986)
point out that the emergence of nations created the
“periodized” life course. Indeed, some types of
crime, such as juvenile delinquency, exist only
because societies create categories of crimes that
refer to people with certain age status; such crimes
are often termed status offenses as a result.

In most traditional societies, chronological age
per se makes little difference. Rather, what matters
is generation (Keith, 1990). In many, chronologi-
cal age was not even counted until Western colo-
nialization began. Still, many societies only render
chronological age because they have to and disre-
gard it in assigningseniority to its members. This is
especially apparent when a person younger in
chronological age is given more privileges associ-
ated with generational seniority than a person who
is older in terms of time since birth (Fortes, 1984).
For example, if greater status comes with becom-
ing a grandparent, then the status is bestowed at
the birth of the grandchild regardless of the chro-
nological age of the grandparent. Chronologically



old people who never have grandchildren never
acquire the status.

Ignoring chronological age in favor of some
other standard works well for these societies. The
problem is that researchers tend to be ethnocentric
and try to use a chronological age standard anyway.
Although using this standard makes comparisons
across cultures easier, it also masks important
distinctions. One way around this problem would
be for researchers to use both the custom of the
society under study and a chronological standard
for comparative purposes only.

Culture and the Life Course

If cultures vary in how they view chronological age,
then it only stands to reason that they should also
differ in how they structure the life course (Keith,
1990). When different cultures have alternative
views of the various parts of the life span, these
views will alter the interpretation of personal
events. This will result in important differences in
the experience of growing old. Consequently,
whatever conclusions we draw from studying one
culture may have little relevance to a culture that
has a very different basis for defining the same
events.

In some small societies, labels may be used to
refer to different parts of the life span, such as
“child,” “young woman,” “old man.” However,
these labels carry with them no status or specific
roles. Other small societies have no labels; rather,
when asked about a specific period during the life
span they will list specific individuals as exemplars.
Keith (1990) points out that societies in which the
importance of specific periods of the life span is
minimized tend to have several characteristics in
common: small size, so that all members are known
to each other; fluid social relations; and lack of
personal property ownership. Societies without
these characteristics, such as industrialized societ-
ies, tend to place far greateremphasis on periodsin
the life span.

Societies also differ in terms of the unit per-
ceived as movingthrough the life course in the first
place. Northern European ethnic groups, for ex-
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ample, think in terms of individuals moving
through the life course. However, Meyer (1986)
rightly notes that not only the individual as the
unit of analysis but the life course itself are cultural
creations that are not universal. For some cul-
tures, life transitions are collective experiences
shared, for instance, by entire families, not just
one individual.

 The notion of what it means to be a person also
varies considerably across cultures. In middle-class
communities in the United States, being a person
means being independent (for example, heading a
household) and having one’s mental ability intact
(Keith, Fry, & Ikels, 1990). But in some African
cultures, full personhood is only attained if one has
children and grandchildren (Sangree, 1989). And
for followers of Confucianism, personhood is
maintained after physical death as long as one’s
descendants tend the ancestral shrine.

With so many differences across cultures sur-
rounding the life course, is there any common
cultural perspective? The answer is a qualified yes.
The common ground across cultures in views
about the life course concerns reproductive status
and responsibility (Keith, 1990). Cultures around
the world make distinctions between people (usu-
ally women)who can and cannothave children and
assign different tasks to people of different age
status. Buteven here there are subtle cross-cultural
differences; for example, some cultures do not
allow women to hold positions of authority until
after they can no longer have children, whereas
other cultures bar them from such positions alto-
gether. By the same token, transitions that many
Westerners view as abrupt and irreversible, such as
death, are viewed quite differently by other cul-
tures. Melanesian societies view death as a lengthy,
reversible, and negotiable stage of life (Counts &
Counts, 1985b).

Finally, how people view the life course is not
necessarily uniform, even in the same location.
Take the Guatemalan village of Atchatlan, for
instance. Natives believe life is a well-worn path
that everyone should follow as closely as possible.
But Mestizos in the same village hold the view of
wider Guatemalan society and perceive many pos-
sible paths through life (Fry & Keith, 1982).
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Formal rituals such as bar (or bat) mitzvahs and retire-
ment parties are ways to mark transitions. This initia-
tion rite among the Xavante in Brazil reflects the
universal nature of such rituals.

Rituals and Life Transitions

Most cultures use rituals to mark changes over the
life span. Typically, the mostimportant rituals mark
rites of passage. These rites are symbolic represen-
tations of the movement across the life span and
ritualize the passage from one stage to another.
Rites of passage traditionally include three phases
(Keith, 1990): separation, marginality, and rein-
corporation. These phases may involve elaborate
steps or may be collapsed to a few minutes. Initiates
are typically dressed in different apparel to indicate
their transition. (This is also true in many transi-
tions as practiced in the United States; consider
ritual garments used at baptisms, bar mitzvahs, and
weddings, for example.)

Older adults play major roles in many cultural
rites of passage. Because older people have success-
fully made these transitions themselves, they are

seen as teachers or guides for the ritual passage.
This is especially true in oral cultures, where,
because there is no written langunage, older adults
are the repositories of cultural wisdom and the
keepers of the ritual itself.

Even in Western industrialized societies, the
participation of older adults in rituals remains
important. Although formal rites of passage may
not occur on the broad societal level, rituals
continue to be important at the religious, commu-
nity, and family levels. For example; many religious
groups have formal positions designated ‘elder,”
which are held by people perceived as having life
experience and wisdom. Family rituals, such as
Thanksgiving dinner, are often presided over by
older members of the family, often in spite of
declining health (Rosenthal & Marshall, 1988).

In general, rituals are important ways for older
adults to maintain a feeling of being connected
with other generations. Because rituals change
very little over time, they also provide continuity
across the life span; the rituals older adults assist in
today are virtually the same as those they partici-
pated in as children and young adults. Family
rituals are especially important in this regard in
industrialized societies, as they offer one of the few
formal opportunities for older adults to pass on
important historical family practices and informa-
tion to the younger generations.

Patterns of Aging Across Cultures

We noted earlier that all societies consider age as
one component of their organization (Halperin,
1987). How age-based organization is accom-
plished varies considerably from one culture to
another. We will consider three types of societies as
examples: egalitarian societies, ranked horticul-
tural societies, and age-set systems.

Egalitarian Societies

The oldest, smallest, and technologically sim-
plest societies are egalitarian societies. They live
by hunting and gathering in small, nomadic bands
of extended families that come together or split
apart according to seasonal variations in the avail-



ability of resources (Halperin, 1987). Some ex-
amples of egalitarian societies in the world today
are the Eskimo, the Kalahari !Kung, and the Tiwi of
Australia.

Egalitarian societies rule themselves by consen-
sus, and no individual has differential access to
resources (Leacock, 1978). Class differences do
not exist. Reciprocity and sharing the wealth form
the basis for interaction; in times of need, everyone
does without.

Age is an important characteristic of egalitarian
societies. Among the !'Kung, older men and
women assume the role of managers who control
water, the most important resource (Biesele &
Howell, 1981). Apparently, the !Kung reserve this
most important task for those who have the most
experience. Additionally, older ! Kung are the keep-
ers of essential technical information about the
seasonal fluctuations in food supplies. This knowl-
edge about plants and animals makes older adults a
critical element in the survival of the 'Kung in the
Kalahari Desert. Because of their knowledge and
theirparticipationin decision making, older !Kung
are cared for by their children and grandchildren
(R. B. Lee, 1968). Because some degree of sophis-
tication and expertise are needed for hunting and
gathering, most of the physical labor is assigned to
younger and middle-aged people; children and
older adults live a relatively leisurely life.

Another interesting use ofage grading concerns
diet. The !'Kung have strict age-graded norms
concerning what foods may be eaten. For example,
only children and older adults may eat ostrich eggs;
the 'Kung believe that ostrich eggs, if eaten by
people of reproductive age, will cause insanity
(Biesele & Howell, 1981). A more scientific expla-
nation is that the !Kung reserve the eggs—a
relatively scarce but excellent source of protein—
for those who may have difficulty chewing the
hard-shelled alternative, the more plentiful mon-
gongo nuts.

In other egalitarian societies, expectations of
people at different ages also vary with gender. For
example, the Mundurucu of the Brazilian Amazon
Basin have differing expectations of women at
various points along the life span (Y. Murphy &
Murphy, 1974). During their childbearing years
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womenare to remain passive, retiring, and demure,
are not to seek male company, and are to occupy
separate physical and social domains. After meno-
pause, however, women can sit anywhere, can
speak freely and with authority, and are typically
deferred to by men.

In general, egalitarian societies use age to orga-
nize roles that need to be performed. Older adults,
to the extent that the society can provide for them,
continue to fulfill important roles of teaching and
socializing.

Ranked Horticultural Societies

The relationship between age and other aspects of
society becomes more complicated in ranked hor-
ticultural societies. Ranked horticultural societies
are relatively permanent residents of a particu-
lar area and are much larger than egalitarian
societies. The most notable difference between
the two is a clear ranking system in which “big
men” and chiefs acquire a larger proportion of
goods and power than other members of the
society (Halperin, 1987). Big men are those who
achieve power by creating a loyal following,
whereas chiefs attain power by virtue of kinship
connections. In most cases, such power is gained
militarily; without this base, old men may be
afforded status but little real power.

One example of a ranked horticultural society
was that of the Coast Salish of the northwestern
United States (Amoss, 1981). Among the Coast
Salish generational position defined the most im-
portant roles; political and economic power were
in the hands of the old. In combination with high
kinship rank, age was the basis for redistribution of
wealth. The older adults among the Coast Salish
were valued for their knowledge and experience
concerning such things as hunting, house build-
ing, and canoe making, as well as being the
information source for rituals. Older members
were also important in holding extended families
together.

Holding older members of ranked horticultural
societies in esteem for their experience and knowl-
edge indicates that increased societal complexity
does not necessarily bring with it devaluation of
older adults (Foner, 1984). This point argues
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SOMETHING TO THINK ABOUT

Modernization Theory
and Respect for
Older Adults

A major concern in studying aging
in different cultures is to determine
how older adults fare in different
settings. One of the most influential
theories that has guided this work is
modernization theory. In brief]
modernization theory provides a
useful way of making comparisons
between societies or within one so-
ciety at different historical stages. It
focuses on how a society is orga-
nized and differentiated in an at-
tempt to explain why older adults
are treated the way they are (Hen-
dricks, 1982).

Modernization is a catch term
closely associated with the Industrial
Revolution of the 18th century,
which began in Western Europe and
continues to spread throughout the
world today. The trend toward in-
dustrialization and subsequent ur-
banization, mass education, mass
media, bureaucratization, wider dis-
semination of information, increased
mobility, and rapid change brought
about sweeping alterations in the
traditional strata of society (Halp-
erin, 1987; Silverman, 1987). As life
got more complex, modernization

had an enormous impact on the life
course. Periods of the life span that
were unimportant in nonindustrial-
ized societies, such as adolescence,
became well recognized and formal-
ized. Age grades became ways to
label obsolete skills, as older people
fell behind technological innova-
tions.

Anthropologists and sociologists
who examined the effects of these
widespread changes on socicties
came to believe that modernization
was largely responsible for older
adults’ loss of prestige and power in
industrialized societies (Cowgill &
Holmes, 1972). Cowgill (1974)
points to four major culprits: ad-
vances in health technology, which
keptmore peoplealivelonger and led
to the development of retirement;
advances in economic technology,
leading to new jobs that made the
skills of older adults obsolete; urban-
ization, which led to young adults’
migration away from the rural homes
of older adults; and mass education,
which gave the young an advantage
over the old. Several researchers have
presented data supporting modern-
ization theory from a variety of coun-
tries such as Bangladesh, Chile, and
Turkey (Bengtson, Dowd, Smith, &
Inkles, 1975; Gilleard & Gurkan,
1987).

Although modernization theory
is very popular, it has come under
severe attack from some historians
and anthropologists. Historians ar-
gue that there probably never was a
time before the Industrial Revolu-
tion when older adults were uni-
formly treated with nothing but re-
spect (Quadagno, 1982). Moreover,
modernization theory tends to view
all nonindustrialized societies alike in
spite of their many differences. We
have seen that these societies vary
considerably in how they treat their
older members, so to lump them all
together is a serious oversimplifica-
tion. Anthropologists point out that
modernization of a society does not
affect all cohorts similarly (Foner,
1984); thus, as initially younger co-
horts age, the effects of moderniza-
tion are extremely difficult to deter-
mine.

Although modernization theory
fails to account for variations among
different societies and how they
treat their aged, it has illustrated that
when societies undergo major and
fundamental change, one of the
hardest-hit groups is the old. Re-
gardless of the adequacy of mod-
ernization theory in explaining how
this happens, it still provides us with
something to think about.

against modernization theory, which holds that
devaluing of old age comes as a by-product of
technological change and the growing obso-

tries.

lescence of older adults’ skills. In ranked hor-

ticultural societies age represents valued experi-
ence, not obsolescence. As pointed out in
Something to Think About, however, modern-

ization theory controversially explains devaluation
in old age in more technologically advanced coun-

Age-Set Systems

One of the clearest examples of age grading occurs
in some African cultures, in which age is a formal-



ized principle of social organization that explicitly
regulates the allocation of social roles (Foner &
Kertzer, 1978, 1979; Kertzer & Madison, 1981).
Age-set systems are groups of people who recog-
nize common membership in a named grouping
based on common age (Kertzer & Madison,
1981).

Formal age-set systems appear to share several
commonalities (Fry, 1988). Because they are pre-
dominantly male, they tend to involve the distri-
bution of power; for example, they determine who
has the most political clout (Fortes, 1984). Physi-
ological age tends to be ignored; rather, age
assumes a social-structural or organizational mean-
ing (Bernardi, 1985). Status and rights tend to be
uniquely assigned to each age set, such as novice,
warrior, or elder. In contrast to inequality across
age groups, there tends to be considerable equality
among members of an age group (Fry, 1988),
although in some cases this egalitarianism is more
apparent than real.

Although formalized age grading exists in many
forms (Bernardi, 1985), and in many locations (for
example, North and South America, East Asia, and
Western Europe; see Keith, 1990), it has been
studied most in East African cultures (Kertzer &
Madison, 1981). Among the Latuka, for example,
both men and women past a certain age belong to
an age set. The four age-set groupings in Latuka
society are based solely on age; kinship and wealth
are not considered. Within age sets there is no
stratification for either gender. Labor is done by
members of the two middle age sets; children and
older adults are exempt. In the Gada society each
age set constitutes an egalitarian group collectively
progressing through the social grades (Fry, 1988).

Similar systems operate elsewhere in Africa. For
example, the Masai have explicit and comprehen-
sive age-based organization of their society (Keith,
1990). On the surface, Masai in younger age
grades enjoy egalitarian relationships, and indi-
viduals in older age grades maintain social control.
Butthere is more to it than that. The egalitarianism
of the young appears to be a reaction to their
limited access to power and wealth, rather than a
true egalitarian spirit. As individuals get older and
gain access to power and wealth, egalitarianism
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disappears. Thus, the age grades carry with them
very important meanings that are manifested in
different behaviors.

Some evidence suggests that age-set systems
existed in North and South America, but with
some differences. For example, age sets were
important only in young adulthood among the
Akwe-Shavante of Brazil (Maybury-Lewis, 1984).
On the Great Plains age sets and their accompany-
ing rights were bought and sold to others as a
means of passing through the age grades (Fry,
1988).

As noted earlier, very few age-set systems refer
to women. Several reasons have been offered for
this gender difference (Keith, 1990). Women in
these societies tend to be tightly tied to familial
roles, which may override age commonalities
(Kektzer & Madison, 1981). That is, women may
be less likely to participate in same-age group
activities than men because child rearing can occur
across a wide age range. It may be that women’s
associations with their peers may be more activity
based than age based. Additionally, major life
transitions for women in these societies have more
to dowith reproduction than age. Because of large
individual differences in age at onset of meno-
pause, for example, it may be easier to allow nature
to define status changes. Viewed this way, formal
age-set systems may be a way that men compensate
for the lack of such obvious biological markers
(Keith, 1990).

Finally, the status bestowed on older members
of age-set societies does not necessarily mean that
all old people wield great power. On the contrary,
the acquisition of power solely on the basis of age
is quite rare (Keith, 1990). In most age-set societ-
ies, old men have power because they control the
key societal resources, such as cattle, and have
acquired many wives. Power simply takes many
years to acquire, making it highly unlikely that a
younger man could achieve it. That is, in some
societies older adults are in power because they
control key resources and have some special skill or
knowledge. In the case of men, for example, one
may have to prove oneself as a good hunter,
warrior, father, and so forth in order to be eligible
for a position of power.



60 Chapter 2 Diversity in Adulthood

Aging and Asian Cultures

Perhaps nowhere is the stereotype of revered older
adults stronger in Americans’ minds than in their
view of how older people are treated in Asian
cultures, especially in China and Japan. Americans
envision a highly idealized image of honored elders
who are greatly esteemed, veritably worshiped for
their wisdom (Tobin, 1987), an image that has
been bolstered in the scientificliterature (Palmore,
1975; Palmore & Maeda, 1985). The image is false
in many respects; we will consider Japan as an
example.

Tobin (1987) explored American ideas about
aging in Japan by asking students in Chicago and
Hawaii to complete questionnaires and by inter-
viewing 40 Americans living in Tokyo. All respon-
dents pictured Japanese older adults to be highly
respected, cared for, and happy with their lives. The
actual state of affairs is quite different (Plath, 1980;
Tobin, 1987). Older people in Japan are faced with
a gamut of pressing issues: declining health, hous-
ing shortages, and economic and familial prob-
lems. Younger Japanese wonder if their children
will care for them when they grow old. The belief
by Westerners that Japanese culture fosters depen-
dence (which contrasts sharply with Americans’
strong belief in independence) has strongly influ-
enced researchers’ interpretation of observed be-
havior (for example, Doi, 1973). Tobin (1987)
argues that Americans’ belief in independence
means that trying to get older adults in the United
States to become dependent simply will not work;
what one is like in old age reflects the values in the
culture that one learned while young.

A growing problem in Asia is that Western views
on aging are beginning to whittle away at time-
honored cultural traditions (Martin, 1988). Al-
though there are still public displays of respect for
older adults (e.g., giving them seats on buses and
trains), many Japanese families are no longer as
willing to care for their older members, due to
increased migration, industrialization, and partici-
pation of women in the workplace. These changes
in traditions are more apparent in urban areas than
in rural areas. In response to these changes China
and Japan have both passed legislation mandating

that family members must care for frail elders
(Goldstein & Goldstein, 1986; Kii, 1981).

Freed’s (1990) research is typical of recent
findings. She reported a growing reluctance
among middle-aged Japanese families to care for
their older parents until they are unable to care for
themselves. The Japanese families in Freed’s study
expressed ambivalence and conflict, and recog-
nized that caregivers usually experience consider-
able stress. The families felt that the only way
around this was to adopt a martyr stance. The
families in Freed’s study were typical of other
middle-class Japanese who are placing increasing
demands on the government for supportive ser-
vices so that their parents can maintain their
independence. Such feelings conflict with the
long-held Japanese tradition that older parents
should be cared for by their oldest son’s wife.

Idealized images ofhonorable eldersare damag-
ing because they are merely one-dimensional pic-
tures. The truth is that the problems faced in West-
ern countries concerning health care and support
for olderadultsare also pressing issues for countries
around the world, including those in Asia.

Consequences of Inequality Across Cultures

Using age to divide societies into various strata is
universal, as we have seen. An important consider-
ation of such stratification is how age grading
affects the members of each stratum. This issue is
relevant only for societies that also have power
differentiation through big men, chiefs, elected
officials, and the like, because in these societies
people in certain age groups control those in other
age groups. In this section we will consider four
consequences of the combination of age and un-
equal distribution of power (Foner, 1984): the
presence of old men at the top, the presence of old
women at the top, the losses of the old, and
generational conflict.

Old Men at the Top

As we have noted earlier, in many societies older
men are the leaders. They have an advantage over
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Attitudes toward the elderly in Asian cultures may be changing as these
countries become more urbanized and Westernized.

younger men in controlling material resources and
other property, accumulating wives, and exercising
authority both at home and in the wider commu-
nity (Foner, 1984). They are also primary keepers
of knowledge about rituals and other practices.
This combination of factors typically leads to their
being held in considerable esteem by other mem-
bers of society.

Control of property and material resources is an
important benefit of old age. Older men may be the
only ones allowed to conduct property transfers,
hold farming rights, and allocate resources.
Younger men depend on senior relatives for ap-
proval of marriages, which are often arranged
among the elders.

Control of resources may include control of
people as well. Such power allows those in charge
to command the labor and support of others, and
it is considered by some to be the most important
source of older men’s wealth and status (Moore,
1978). Having many children is a sign of power in
many nonindustrial societies, as is the number of
wives one has. Indeed, Moore (1978) argues that
wives are the most treasured possessions of all.
Having many children also enables the older men
to show more hospitality, an important source of
prestige, and to gain more wealth by marrying off
many daughters. It also guarantees that such old
men will always have people around to care for
them.
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Old Women at the Top

Later life is when women in many societies gain
freedom, prestige, power, and respect (Foner,
1984). While they are young, women are at the
mercy of both men and older women, and they are
burdened with many restrictions on behavior and
even diet.

Although the opportunities available to older
women in nonindustrialized societies are not as
great as they are for men, they are considerably
better than they are for younger women. In many
societies aging brings a freedom to engage in
previously prohibited behavior and to speak one’s
mind, some access to positions of political power,
respect as a repository of wisdom and expertise,
and ultimate authority over the household (Foner,
1984). For example, there is considerable docu-
mentation that among West African societies an
older woman called the Queen Mother wielded
considerable power, from selecting the new chief
or king to running the affairs of the society when
the king was away (Foner, 1984; Fortes, 1950;
Wallace, 1971). Other patrilineal societies also give
considerable power to dominating old mothers-
in-law.

Most of the power held by older women in-
volves the domestic arena (Foner, 1984; Fry,
1988). Older women have complete direction over
younger adult women and children, with the senior
wife in polygynous societies having the most au-
thority. In many societies women gain prominence
withage by becoming grandmothers. For example,
LeVine (1978) notes that the most respected and
powerful women in the Gusii culture were the
oldest women with grandchildren, followed by
other women with grandchildren, followed by
women with married children. Married women
with no children and unmarried adult women were
at the bottom; they were at the mercy of everyone
else. Similarly, in Chinese society older women
who remained with the family could wield supreme
authority over all other family members, even
assuming control of the family’s estate and affairs
(Freedman, 1966).

With so much to gain, women in these societies
cagerly anticipated growing old. Saddled with

societal restrictions until after menopause, women
greatly enjoyed their newfound freedom and re-
spect. As Foner (1984) notes, the large discrep-
ancy in power between men and women that is
pointed out in sociological and psychological
works diminishes significantly as women grow
older.

Social Losses of Older Adults

The old are not always at the top in society. We
know that well from observing our own culture, in
which older adults do not have a great deal of
power. Putting older people at or near the bottom
is not unique to Western culture, however.

In some societies physically and mentally com-
petent older adults are stripped of their power and
prestige in well-established ways. Ortner (1978)
writes that among the Sherpa, property was dis-
persed before death, beginning with the first

.child’s marriage. Sons were given a share of the

land and a house; daughters were provided with
cash, jewels, and utensils. Parents would do any-
thing they could to delay children’s marriages,
sometimes keeping them at home until they were
in their thirties. However, eventually the youngest
son married. According to custom, he inherited
his parents’ house. Parents became almost like
servants, depending on the son for everything;
they were left with virtually nothing. Property
transfers before death also occurred in such di-
verse cultures as rural Ireland (Arensberg, 1968)
and the Basque culture in Spain (Douglass,
1969).

Caring for physically or mentally incapacitated
older adults was often difficult, especially in soci-
cties with few resources. In some cases frail older
adults were cared for adequately, but in many they
were not. Researchers have documented numer-
ous societies that practiced abandonment or killing
of incapacitated older adults (Glascock & Fein-
man, 1981; Maxwell, Silverman, & Maxwell,
1982; Simmons, 1945). In contrast, several re-
ports have been made of societies like the 'Kung
who provide good care for their frail older adults
(Goody, 1976; R. B. Lee, 1968; Simmons, 1945).
Regardlessoftreatment, however, frail older adults



were usually stripped of any real or ceremonial
authority they had.

Intergenerational Conflict

One of the few universals in the study of aging in
different cultures is the potential for intergenera-
tional conflict. Young people the world over do not
enjoy being subservient; they believe that older
people are out of touch, and they want greater
power for themselves (Foner, 1984). Yet these feel-
ingsare almost never expressed openly. Why do the
strains between youngand old so often remain hid-
den beneath the appearance of stable relationships?

Therearelogical reasons for suppressing the bad
feelings between generations (Foner, 1984; Fry,
1985): Open conflict could lead to homicide,
which is outlawed; open conflict is disruptive to
society; young people begin to grow old them-
selvesand gainashare of the power; old and young
simply accept inequality as a fact of life; intergen-
erational kinship ties defuse much of the hostility;
and the age groups may simply avoid each other.

What we see in virtually every culture studied is
abalance between theimpatience in the youngand
the need for continuity in the old. The balance
works by channeling each generation’s assets ap-
propriately: the energy of youth into productive
activities, such as hunting, and the wisdom and
experience of age into decision-making activities.
This balance is often precarious, but it illustrates
that the tensions between generations that we see
in our own culture are not unique.

Normative generational tension is not the only
source of conflict, however. Sometimes intergen-
erational conflict comes from unwanted social
changes. For example, older Sherpa live in a Bud-
dhist society that highly values old age; they own
their own homes, are usually in excellent physical
shape, and have children nearby to care for them if
necessary. However, many of them feel dissatisfied
and dependent because they cannot live with their
younger sons as prescribed by their tradition; many
of the sons have gone to take jobs elsewhere (Beall
& Goldstein, 1982). For some other cultures,
coresidence with children due to economic neces-
sity may disrupt traditional authority structures fa-
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voring older family members, which may actually
promote conflict (Keith etal., 1990).

Clearly, intergenerational conflictisa part of the
life cycle insofar as younger adults want to take over
from older adults. But to the extent that industri-
alization and other social changes create unin-
tended conflict, we should carefully consider
whether those changes are worth the price.

Concept Checks

1. Whatis the most important basis for age in most
traditional societies?

2. Whatrituals are practiced in Western society to
mark the transition to old age?

3. How does modernization theory relate to
aging?

4. What is intergenerational conflict, and how
common is it across cultures?

SUMMARY
The Demographics of Aging

Defining old age as 65 years is an arbitrary crite-
rion. The population of older adults is constantly
changing.

What Is Happening to the Average Age
of the Population?

The median age of the U.S. population has in-
creased gradually for many decades, but is influ-
enced by the number of babies born at a particular
point in time.

How Many Older Adults Are There?

The number of older adults has increased greatly
since 1900 and will continue to increase rapidly
through the first part of the 21st century. There are
more older women than men, mostly because of
health factors that favor women. These changes in
the population will have profound effects on the
availability of services to older adults.
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Is the United States Alone

in Changing Demographics?

Other industrialized countries are also experienc-
ing an increase in the number of older adults.
However, the most rapid increases in older adults
are occurring in less developed countries.

Age as a Dimension of Diversity

Age and Diversity

Age is both an ascribed and an acquired identity.
Age differs from other sources of identity because
people can move from one group to another. The
identity ““old” is simply added to other sources of
identity.

Ageism, Identity, and Stereotypes

Social identity theory states that people define their
identities along two dimensions: a social dimension
based on ascribed and acquired social groups, as
well as a standard against which to evaluate others
when group membership is made important; and a
personal dimension that includes the idiosyncra-
cies that make a person unique. Stereotypes are
usually negative generalizations, but may be posi-
tive. Negative stereotypes of aging are held only
under specific circumstances.

Age, Status, and Roles

Status and roles are assigned by society and vary
across age groups. Individuals’ interpretations of
their status and role are more important than
societal definitions of them. Aspects of both the
structural and interactionist perspectives are
needed to understand the aging process. Social
status of older people varies across cultures. How-
ever, high status does not guarantee good treat-
ment, nor does low status always imply poor
treatment.

Age and Gender

Women in most cultures have it better in old age
than men partly due to life experience and partly
due to societal structures, with the basis being the
separation of the domestic and the public spheres
of their lives. However, women are much worse off
financially than are men.

Ethnicity and Adult Development

The Role of Ethnicity

Ethnicity is a social differentiation based on
such things as a common language and customs
that foster similar identity and values. The no-
tion that older people in ethnic minority groups
are at a double risk is not supported by re-
search. Other variables, such as financial or marital
status, are more important. Much of our identity
across the life span comes from our ethnic back-
ground. The process of acculturation is stress-
ful for immigrants and can cause physical health
problems as well as negatively affect well-
being.

African Americans

African Americans constitute the largest segment
of the ethnic older adult minority population.
Most are poor, and all suffered the effects of
segregation, discrimination, and racism. Older
African American women use different definitions
ofage than the majority European American popu-
lation.

Hispanic Americans

Hispanic Americans are often discriminated
against because of their language. Different groups
of Hispanic Americans vary in terms of how well
integrated they are into American society. Older
Hispanic women tend to enforce gender-typed age
norms for behavior.

Asian and Pacific Island Americans

This group has considerable variations among the
various cultures represented. They have unique
language, culture, and dietary problems, as well as
important age-graded historical influences due to
World War II. Pressure to conform to American
society is great.

Native Americans

Less is known about this group than any other
ethnic group. Many older Native Americanslive on
triballands, and as a group are the poorest segment
of the population. They also have many unique
problems dating to their conquest by European
Americans.



The Importance of Ethnic Identity
in Later Life

Older adults derive a considerable part of their
well-being from their ethnic identity as it has
evolved over the life course. However, the pressure
to assimilate into the larger society is great. Still,
ethnic identity tends to increase in importance
with age.

Aging Around the World

Culture refers to the ways in which people go about
daily life. The study of aging across cultures is a
relatively new field of inquiry.

Definitions of Age Across Cultures

Age tends to take on different meanings across
cultures. In many cultures, generation is more
important than chronological age.

Culture and the Life Course

Different cultures vary in how they structure the
life course. In some, there are specific labels for
aspects of the life span (such as “old woman”).
Some societies do not focus on individual devel-
opment, but more on cohort and interdepen-
dence. All societies make distinctions based on
reproductive status and responsibility. Many cul-
tures use rituals or rites of passage to mark life
transitions in status and role.

Patterns of Aging Across Cultures

Egalitarian societies rule by consensus and make no
class distinctions. Age and gender are important
characteristics, however. Ranked horticultural so-
cieties make distinctions based on power and
wealth, which are somewhat related to age. Age-set
systems make formal distinctions based on age,
primarily among men. The stereotype of the wise
elder in Asian cultures is changing as societies
adopt Western culture. Middle-aged children are
increasingly reluctant to care for frail parents in the
children’s home.

Consequences of Inequality Across Cultures

In some societies, old men are in the most powerful
positions due toan accumulation of wealth, power,
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and women. In other societies, old women speak
freely, gain power, and wield authority on an equal
footing with men. In many societies, however,
older adults lose power and prestige. Intergenera-
tional conflict is a universal phenomenon.

REVIEW QUESTIONS

The demographics of aging

e What is the definition of old age? How was this
criterion chosen?

e What trends have there been during the 20th
century concerning the average age of the popu-
lation?

¢ What trends have there been this century in the
numbers of older adults in the population? What
future trends are predicted?

e What trends exist in populations of older adults
in various countries around the world?

Ageas a dimension of diversity

* How does age differ from other aspects of
identity?

* How does social identity theory relate to age and
identity?

e What are some negative and positive stereotypes
of aging?

e What are the structural and interactionist per-
spectives? How do they differ in terms of peo-
ple’s acquisition of status and role?

* How are status and the treatment of older adults
related?

* How are status, role, and gender related in
various societies?

Ethnicity and adult development

e How are ethnic group, ethnicity, and ethnic
identity related?

* What is the double jeopardy hypothesis? Does it
help us understand aging of people in ethnic
groups?

e What are the effects of acculturation on older
adults in ethnic groups?

* How does the experience of segregation, dis-
crimination, and racism affect older African
Americans?
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* How are gender-typed age norms important to
Hispanic Americans?

* What are some age-graded historical influences
on older Asian and Pacific Island Americans?

* How does the experience of being a conquered
people influence older Native Americans?

* How do older adults balance the pressure for
ethnic identity with the pressure to assimilate
into the larger society?

Aging around the world

¢ How do different cultures vary in terms of their
use of chronological age to define status and
roles?

* What role do rites of passage play in many
cultures?

e What similarities and differences are there
among egalitarian societies, ranked horticultural
societies, and age-set systems?

* How are older adults treated in Asian cultures?
Why are traditional values changing?

e What are the patterns of status and role in
societies with old men at the top and old women
at the top?

* How universal is intergenerational conflict?
Why?

INTEGRATING CONCEPTS
IN DEVELOPMENT

1. How will the dramatic demographic changes
between now and 2030 likelyaffect stereotypes,
status, and roles of aging?

2. How are the experiences of adult development
and agingin variousethnic groups similar? How
do they differ?

3. How do the experiences of adult development
and aging in ethnic groups in the United States
compare with people’s experiences in other
cultures?

4. What steps would you need to take in order to
conduct good research comparing and con-
trasting aging among different ethnic groups or
cultures?

KEY TERMS

acculturation Process by which immigrants to a
country are brought into the dominant culture.

age-set systems People who recognize common
membership in a particular group on the basis of
age.

culture A term that describes the way in which
people go about their daily lives.

doublejeopardy Thenotionthatbeing both old
and from an ethnic minority group places one in
an especially vulnerable position.

egalitarian societies Groupsthatlive by hunting
and gathering and that rule themselves by
consensus.

ethnic group A socially identifiable group based
on common language, customs, and voluntary
association that fosters identity.

ethnic identity The personal integration of the
shared values of an ethnic group.

ethnicity Social differentiation based on cultural
criteria, such as common language, customs,
and voluntary associations, that fosters ethnic
identity and ethnic-specific social institutions
and values.

ethnogerontology The study of ethnicity in an
aging context.

interactionist perspective A sociological ap-
proach that emphasizes the individual’s active
interpretations of social structure as the main
determinants of status and role.

median age The age at which half of the people
are younger and half are older.

modernization theory A belief that the devalu-
ation of age is an inevitable product of techno-
logical change.

ranked horticultural societies Relatively local-
ized groups of people who have developed clear
social ranking systems.

role A setof behaviors given to apersonthatone
is expected to perform.

social identity theory A theory stating that
people define their identities along two dimen-
sions: a social dimension based on ascribed and
acquired social groups, as well as a standard
against which to evaluate others when group
membership is made important; and a personal



dimension that includes the idiosyncracies that
make a person unique.

status A formal position in society that can be
described unambiguously.

stereotypes Generalizations of mostly negative
attributes and behaviors to an entire group of
people.

structural perspective In classical sociological
theory, an approach that concentrates on social
structures and uses the concepts of status and
role to define particular positions in society as
well as the behavioral expectations associated
with these positions.

IF YOU’D LIKE TO LEARN MORE

Delany, S., & Delany, E. A. (With A. H. Hearth).
(1993). Having our say: The Delany sisters’ first
100 years. New York: Kodansha International. A

If You’d Like to Learn Move 67

delightful and highly readable description of the
experience of two African American sisters dur-
ing the 20th century; easy reading.

Gelfand, D. E., & Barresi, C. M. (Eds.). (1987).
Ethnic dimensions of aging. New York: Springer.
Good summary of ethnic group differences in
the experience of aging; medium difficulty.

Rossi, A. S. (Ed.). (1985). Gender and the life
course. New York: Aldine-Atherton. One of the
few books specifically on gender differences and
aging; casy to medium difficulty.

Sokolovsky, J. (Ed.). (1990). The cultural context
of aging. New York: Bergin & Garvey. A collec-
tion of articles about cultural differences in
aging; easy to medium difficulty.

Stoller, E. P., & Gibson, R. C. (1994). Worlds of
difference: Inequality in the aging experience.
Thousand Oaks, CA: Pine Forge Press. An
excellent collection of essays and reprints of
classicarticles on ethnic and cultural differences
in aging; easy to medium difficulty.



CHAPTER 3

Physiological
Changes

KN 903008y 11y /ueuily - (WBU) uspy plO us sv 11941400 -f3§ (YO1) wopy Funol v v vara0d-Jias “ipueiquizg




BIOLOGICAL THEORIES OF AGING
Discovering Development: Lay Theories of Aging / Wear and
Tear Theory / Cellular Theories / Rate of Living
/ Programmed Cell Death  /
the Developmental Forces

Theories Implications of

THE BRAIN

Age-Related Structural Changes in the Neuron /  How Do
We Know?: Brain Aging Is Not All Decline: Evidence for
Dendritic Growth / Changes in Communication Among
Neurons / Studying Brain-Behavior Relations: Imaging

Techniques / Psychological Consequences of Brain Aging

THE IMMUNE SYSTEM

Changes in Immune System Cells / Antibodies and Au-
toimmunity / AIDS in Adult Development and Aging
/ DPsychological Consequences of Changes in the Immune

System

THE CARDIOVASCULAR SYSTEM

Age-Related Changes in Cardiovascular Structure and Func-
tion / Cardiovascular Disease / Psychological Conse-
quences of Changes in the Cardiovascular System

THE RESPIRATORY SYSTEM
Age-Related /
Respiratory  Disease /  Psychological Consequences of

Structural and  Functional  Changes

Changes in the Respiratory System

69

THE SENSES
Vision / Hearing / Taste / Smell

/ Somesthesis and Balance

THE REPRODUCTIVE SYSTEM

Reproductive Changes in Women /  Something to Think
About: Hormone Replacement Therapy / Reproductive
ChangesinMen / Psychological Consequences of Changes
in the Reproductive System

APPEARANCE AND MOVEMENT

Appearance /  Movement
SUMMARY
REVIEW QUESTIONS

INTEGRATING CONCEPTS
IN DEVELOPMENT

KEY TERMS

IF YOU’D LIKE TO LEARN MORE



70 Chapter 3 Physiological Changes

Old Age, this is Mr.[/Ms.] Professor; Mr.[ /
Ms. ] Professor, thisis Old Age.

Old Age.—Professor, I hope to see you well. I have
known you for some time, though you think you
did not know me. Shall we walk down the street
together?

Professor (drawing backa little).—We can talk more
quietly, perhaps, in my study. Will you tell me how
itis you can seem to be acquainted with everybody
you are introduced to, though [each] evidently
considers you an entire stranger?

Old Age—I make it a rule never to force myself
upon a person’s recognition until I have known
him [or her] at least five years.

Professor—Do you mean to say that you have
known me so long as that?

Old Age—1 do. I left my card on you longer ago
than that, but I am afraid you never read it; yet I see
you have it with you.

Professor—Where?

Old Age—There, between your eyebrows,—three
straight lines running up and down; all the probate
courts know that token,—‘Old Age, [its] mark.’
Put your forefinger on the inner end of one
eyebrow, and your middle finger on the inner end
of the other eyebrow; now separate the fingers, and
you will smooth out my sign-manual; that’s the
way you used to look before I left my card on you.
Professor—What message do people generally send
back when you first call on them?

Old Age.— Not at home. Then I leave acard and go.
Nextyear I call; get the same answer; leave another
card. So for five or six,—sometimes ten years or
more. At last, if they don’t let me in, I break in
through the front door or the windows.

We talked in this way some time. Then Old Age
said again,—Come, let us walk down the street
together,—and offered me a cane, an eyeglass, a
tippet,and a pair of overshoes.—No, much obliged
to you, said I. I don’t want those things, and I had
a little rather talk with you here, privately, in my
study. So I dressed myself up in a jaunty way and
walked out alone;—got a fall, caught a cold, was
laid up with a lumbago, and had time to think over
this whole matter. (From the ‘“‘Professor’s Paper,”
in The Autocrat of the Breakfast Table)

Oliver Wendell Holmes wrote this story in 1858
whenhewasin his late 40s. Nodoubthewas trying
to come to grips with his own realization that he
was aging. Holmes’s description of the denial that
people go through has a lot of truth to it—How
many people (including yourself) rejoice the day
that they find their first wrinkle or gray hair? It’s
much more likely that one will find middle-aged
adults whose arms are getting too short for them to
read, or who try to cover up their growing bald
spots, or who put a little extra foundation on to
hide the crow’s feet.

Biological and physical aging does bring certain
inevitable changes like these. However, most of
them will not force us to stop doing the things we
enjoy now. In fact, there is little reason not to stay
active well into old age. (Some of the best students
in a ski class I took were in their mid-60s.) The
good news is that the normative changes that we
will consider do not mean that every organ system
in our bodies is over the hill by age 30. Or ever. On
the contrary, there is considerable variability in
how rapidly our bodies age. Mounting evidence
points to the fact that in many areas the aging
process can be slowed significantly, as long as we
take proper care of our bodies. Moderation and
understanding age-related limits is the key.

Our goal in this chapter is to identify normal
patterns of aging in body systems and to consider
some deviations from these norms due to diseases
in these systems. First, we will consider some of the
major theories of biological aging. Next, we will
consider some of the normal changes that occur in
several systems in the body. The topics will be
organized roughly from the ones that are least
visible to those that are fairly obvious: the brain, the
immune system, the cardiovascular system, the
respiratory system, the senses, the reproductive
system, and appearance and movement.

How do the basic developmental forces we
examined in Chapter 1 relate to physiological
changes people experience throughoutadulthood?
Clearly, biological forces are the most obvious, and
will be the major focus of our discussions of
changes in body systems in this chapter as well as
our consideration of health in Chapter 4. In both
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Lay Theories of Aging

Whatdoes the average person believe
about how and why we age physi-
ologically? To find out, write down
the topics in this chapter concerning
the various organ and body systems.
Ask some people you know of dif fer-

ent ages two sets of questions. First,
ask them what they think happens to
cach system as people grow older.
Then ask them what they think
causes these changes. Compile the
results from your interviews and
compare them to what you discover
in this chapter. To what extent were

your interviewees correct in their
descriptions? Where were they off
base? Does any of the misinforma-
tion match up with the stereotypes of
aging we considered in Chapter 1?
Why do you think this might be the
case? How accurate are people? Dis-
cover for yourself.

chapters, we will be focusing primarily on norma-
tive changes and on biological and physical factors
in disease. However, the other three forces (psy-
chological, sociocultural, and life-cycle) must be
kept in mind for a complete understanding of
biological and physiological aging. For example, a
person who becomes seriously ill for the very first
time at age 70 may view the situation differently
than someone else who has had several serious
illnesses throughout life.

One commonly overlooked aspect of the out-
comes of biological forces are the psychological
consequences of physiological change. Whit-
bourne (1985) was one of the first to highlight this
connection. She argued convincingly that only
when physiological change is viewed in its proper
psychological context (and vice versa) can we truly
appreciate the impact of normative changes. Whit-
bourne’s approach provides a way to highlight the
importance of other forces on physiological
change, and it will be an important aspect of this
chapter. We will explicitly consider the psychologi-
cal context for each of the physiological changes we
examine.

The focus in this chapter is on age-related
changes in major body systems. Thus, we will
emphasize normative changes in those intraper-
sonal factors involving major organ systems. An
important point to keep in mind throughout the
chapter is that physiological changes do not nec-
essarily imply functional changes. That is, just
because a particular body system shows a statisti-
cally significant change over time does not mean

that a person will necessarily be able to do less than
before. Sometimes it takes substantial physiologi-
cal change to affect behavior to a degree that a
person actually notices it.

Before we examine some formal theories about
biological aging, take the time to complete the
Discovering Development exercise about people’s
beliefs about what happens to us physiologically as
we grow old. Do people act like the professor in
Holmes’s story, or do they welcome aging with
open arms? Do people believe that we maintain
some degree of vigor, or do they think that it’s all
basically downhill? Compare and contrast your
findings with the information in this chapter.

BIOLOGICAL THEORIES OF AGING

Learning Objectives:

e What does the wear and tear theory propose
about the process of aging?

e What are the major hypotheses in cellular theo-
ries of aging?

¢ How do rate of living theories explain aging?

* How do programmed cell death theories pro-
pose that we age?

* How do the basic developmental forces interact
in biological and physiological aging?

Why does everyone who lives long enough grow
old physically and eventually die? What causes ag-
ing? These questions lie at the heart of adult devel-
opment and aging, and represent an interface of
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science and philosophy. They are questions that
have spurred researchers to come up with answers
based on basic biological and physiological pro-
cesses. Each answer, expressed as a theory, does a
reasonable job at accounting for some of the nor-
mative changes we experience. (Hayflick, 1994).
However, no one theory accounts for them all.

Wear and Tear Theory

In many respects, the human body is like a ma-
chine. Itis kept alive by a pump, jointswork similar
to levers and pulleys, and most of our movements
can be duplicated by robots. Thus, one way of
speculating about aging is to think of how all
machines eventually wear out. Indeed, this ap-
proach leads to a rather intuitively appealing
theory. The wear and tear theory suggests that
the body is much like a machine that gradually
deteriorates over time.

There is some evidence that certain age-related
problems are the result of lifelong use (such as
osteoarthritis). However, such effects do not ex-
plain why we age. Hayflick (1994) suggests that if
wear and tear is a fundamental cause of aging, then
it probably operates at a molecular level. Yeteven if
such microscopic changes occur, they may not be
the fundamental cause ofaging but rathera sign of
still another cause. Because it does not explain the
process of aging very well, wear and tear theory is
not an adequate explanation.

Cellular Theories

A second family of ideas points to cellular causes.
Focusing on cells is reasonable, as they are a
fundamental element in the body. Research find-
ings have provided the basis for several cellular
theories. One of them focuses on the number of
times cells can divide, which presumably places
limits on the life span of a complex organism. Cells
grown in laboratory culture dishes only un-
dergo a fixed number of divisions at most
before dying, with the number of possible
divisions dropping depending on the age of the

donor organism; this phenomenon is called the
Hayflick limit after its discoverer, Leonard
Hayflick (Hayflick, 1994). For example, cells from
human fetal tissue are capable of between 40 and
60 divisions; cells from a human adult are capable
of only approximately 20. Originally, some re-
searchers believed that the Hayflick limit could
explain why cells inevitably die, but subsequent
findings revealed that things were more compli-
cated. For example, Harrison (1985) reported that
cells from some older adults double as often as
those from younger adults. Thus, the specific role
of the Hayflick limit in human aging remains
unclear beyond indicating that aging is probably
genetically programmed.

Another cellular theory is based on a process
called cross-linking, in which certain proteins in
human cells interact randomly and produce
molecules that get linked in such a way as to
make the body stiffer. The proteins in question,
which make up roughly one third of the protein in
the body, are called collagen. Collagen serves a role
in soft body tissue much like reinforcing rods in
concrete. The more cross-links there are, the stiffer
the tissue. For example, the tanning of leather
involves using chemicals that create many cross-
links to make the leather stiff enough for use in
shoes and other products. As we age, the number
of cross-links increases. This process may explain
why muscles and arteries become stiffer with age.
However, little adequate scientific data are avail-
able demonstrating that cross-linking actually im-
pedes metabolic processes or causes the formation
of faulty molecules that would create a fundamen-
tal cause of aging (Hayflick, 1994). Thus, even
though cross-linking occurs, it probably is not an
adequate explanation of aging.

A third type of cellular theory proposes that
aging is due to unstable molecules called free
radicals, which are highly reactive chemicals
produced randomly in normal metabolism.
When these free radicals interact with nearby
molecules, problems may result. For example, free
radicals may cause cellular damage, which in turn
impairs the functioning of the organ, or may shut
down the effects of important molecules (Hayflick,
1994). The most important evidence that free



radicals may be involved in aging comes from
research with substances that prevent the develop-
ment of free radicals in the first place. These
substances, called antioxidants, prevent oxygen
from combining with susceptible molecules to
form free radicals (Hayflick, 1994). There is a
growing body of evidence that the ingestion of
antioxidants results in postponing the appearance
of age-related diseases such as cancer, cardiovascu-
lar disease, and declines in the immune system
(Hayflick, 1994). Indirectly, the delay of disease
may mean longer life. Whether free radicals ex-
plains aging, and not just age-related disease,
though, remains to be seen (Hayflick, 1994).

Some evidence suggests that spontaneous
changes occur in DNA, the hereditary building
block of the cell. These changes underlie a fourth
type of cellular theory. Some versions of this idea
argue that the problem lies with the inability of
DNA to replicate itself when cells divide, whereas
others argue that the fault lies with DNA repair
systems. Presumably, mistakes in DNA could trig-
ger destructive processes that could seriously im-
pair organ functioning. At present, though, how
problems involving DNA relate to human aging
remains a mystery (Tice, 1987).

Rate of Living Theories

Rate of living theories are based on the idea that
people are born with a limited amount of some
substance, potential energy, or physiological
capacity that can be expended at some rate
(Hayflick, 1994). If it is used up early, one dies
young; if used more slowly, one lives longer.

One variant of these theories concerns the rate
of energy expenditure, or metabolic capacity. The
notion is that people only have so much energy to
expend in a lifetime. Although there is a relation
among metabolic rate, body size, and longevity,
there is little evidence that it is an underlying cause
of aging (Hayflick, 1994).

Some researchers believe that how many calo-
ries one eats has a causal influence on aging.
Evidence from experiments with rodents suggests
that reducing calories lowers the risk of premature
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death, slows down a wide range of normative
age-related changes, and results in some animals
living twice as long as those on normal diets
(Hayflick, 1994). Although controlled experimen-
tal evidence with humans is lacking, there are some
suggestive cross-cultural findings. For example,
Okinawans, who eat only 60% of the normal
Japanese diet, have 40 times as many centenarians
(people whoare at least 100 yearsold) per capitaas
there are in Japan. Moreover, the Okinawan inci-
dence of cardiovascular disease, diabetes, and can-
cer is half that of their Japanese counterparts
(Monczunski, 1991).

A third variation of rate of living theories
involves how readily one adapts to stress (Shock,
1977). Although stress per se does not cause aging,
the body’s ability to deal with changes in tempera-
ture and physical exertion declines with age. For
example, elderly adults are more likely to die of
exposure to cold and are more affected by hot
weather than are younger adults. Later in this
chapter, we will see that the cardiovascular and
respiratory systems have lowered capacities to deal
with physical exertion as we age.

Programmed Cell Death

A growing number of scientists believe that aging
is a highly regulated process that is based on
genetically programmed cell death (Lockshin &
Zakeri, 1990; Vijg & Papaconstantinou, 1990).
That is, even in cases where cell death appears
random, researchers now believe that such losses
are part of a master genetic program. Programmed
cell deathappears to be a function of physiologi-
cal processes, the innate ability to self-destruct,
and the ability of dying cells to trigger key
processes in other cells. At present, we do not
know how this self-destruct program gets acti-
vated, nor do we understand how it happens once
underway. However, understanding programmed
cell death may be the key to understanding how
genes and physiological processes interact to pro-
duce aging. Currently, considerable research is
being devoted to the role of programmed cell
death in determining longevity.
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Another variant of this theory is that natural
selection has resulted in genes that are well-
behaved until after reproductive maturation, at
which point they begin to misbehave (Hayflick,
1994). These good-genes-gone-bad could explain
why humans function well physiologically until
midlife, at which point they begin to decline, a
point in life corresponding to after most people
have had children. Indeed, some fatal genetic
disorders like Huntington’s disease result in no
noticeable symptoms until middle age. Unfortu-
nately, the research evidence to support this intu-
itively appealing idea is meager at best (Hayflick,
1994).

Implications of the Developmental Forces

Although we do not yet have one unified theory of
biological and physiological aging, the picture is
becoming clearer. We know that there clearly are
genetic components, that the body’s chemistry lab
produces incorrect products at times, and that
there are errors in the operation and replication of
DNA (Hayflick, 1994). From the perspective of
the basic developmental forces, the biological
theories provide ways to describe the biological
forces. As we examine specific body systems in this
chapter, and health-related processes in Chapter 4,
wewill begin tointegrate the biological forces with
the psychological, sociocultural, and life-cycle
forces. In those discussions, notice how changes in
body systems and diseases are influenced by these
other factors.

The implication of this dynamic, interactive
process is that the diagnosis and treatment of
health-related concerns must also include many
perspectives. Itis not enough to have one’s physical
functioning checked to establish whether one is
healthy. Rather, one needs not only a typical bodily
physical, but also a checkup concerning psycho-
logical and sociocultural functioning. Finally, the
results of all these examinations must be placed in
the context of the overall life span by considering
appropriate life-cycle factors. Although we do not
yet have a unified theory of biological and physi-
ological aging, and are not likely to in the near

future (Hayflick, 1994), such a theory would have
to account for a wide array of changes relating not
only to biological forces, but to other forces aswell.

Concept Checks

1. Which biological theory of aging proposes that
the body is much like a machine that eventually
breaks down?

2. What are the four types of cellular theories?

. What is the basic premise of all rate of living

theories?

4. What is the mechanism thought to underlie
programmed cell death?

5. How might the four developmental forces in-
teract in the context of biological and physi-
ological aging?

w

THE BRAIN

Learning Objectives:

e What are the major structural changes that occur
in neurons?

¢ How does neurons’ ability to communicate with
each other change with age?

e What imaging techniques are used to study the
brain?

e What are the psychological effects of changes in
the brain?

Star Trek fans may believe that space is the final
frontier of discovery, but for many scientists it is the
brain. Our knowledge of its secrets increases expo-
nentially each year; so do our questions. Unlocking
its functions and how they relate to specific behav-
iors is tough enough; understanding how these
functions and their behavioral manifestations
change over time is an additional and difficult
challenge. Compared with changes in other or-
gans, the specific changes that occur with age in the
brain are difficult to see. There are few corollaries
to the wrinkles we get on our skin or the shortness
of breath we experience when we exercise. Observ-
able evidence of brain changes is indirect—for



example, forgetting someone’s name or difficulty
in solving a complex math problem. Yet concern
about brain aging is high duringadulthood due to
the mistaken idea that dementia is inevitable and
universal. In this section we will separate the myth
from the reality of brain aging. Let us begin by
taking a look at age-related changes in some key
brain structures.

Age-Related Structural Changes
in the Neuron

The age-related changes in the brain that we will
consider occur mainly at the level of individual
brain cells, called neurons. The changes often
begin very subtly; they are often difficult to docu-
ment because they are microscopic in nature and
are hard to tie to specific behaviors. Still, our
knowledge of normative changes in the brain is
growing very rapidly due to major advances in
technology. Much of what we have learned over
the past decade has come from highly sophisticated
computer-enhanced imaging techniques and from
careful research in microbiology. In this section we
will primarily consider changes that are currently
viewed as normative. Abnormal brain aging, such
as that which occurs in Alzheimer’s disease, will be
considered in more detail in Chapter 9.

The cells that are the building blocks of the
brain are the neurons (see Figure 3.1). As shown
in the figure, neurons have several parts that play
specialized roles in receiving, conducting, and
transmitting information. At the left end of the
neuron in the figure are the dendrites, which
pick up the chemical signals coming in from
other nearby neurons much like TV antennae
pick up signals from nearby stations. The signal
is brought into the cell body, where it is converted
into an electrochemical impulse and sent down the
axon to the terminal branches. The terminal
branches, shown at therightend of the drawing,
act like transmitter stations. Chemicals called
neurotransmitters are released at the terminal
branches and carry the information signal to
the next neuron’s dendrites. The neurotransmit-
ters are necessary for communication between
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Figure 3.1 Example of a neuron. Major structures
are the cell body, dendrites, axon, and terminal
branches.

neurons because neurons do not physically touch
one another. The gap between the terminal
branches of one neuron and the dendrites of
another, across which neurotransmitters travel,
is called the synapse.

We are born with roughly 1 trillion neurons of
different sizes and shapes, which constitute all the
neurons we will ever have. Neurons grow in size
and complexity across the life span but, like heart-
muscle cells, cannot regenerate (Bondareft, 1985).
Once a neuron dies it is lost forever.

Individual neurons undergo a wide variety of
normative age-related changes. In most people,
these changes produce little noticeable difference
in behavier until very old age. However, when the
changes are massive and occur more rapidly, dis-
ease is typically present. One problem in differen-
tiating between normal and abnormal brain aging
is that many of the same changes underlie both; for
example, the defining characteristics of brain
changes in Alzheimer’s disease are also normative.

A second problem is that we have documented
many neuronal changes, but we understand the
implications of only a few. Tying specific brain
changes to specific behaviors is very difficult. Much
of this work relies on studies of people with brain
injuries or disease, and is correlational. As we
discussed in Chapter 1, this means that we cannot
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HOW DO WE KNOW?

Brain Aging Is Not All
Decline: Evidence for
Dendritic Growth

One of the dominant views of brain
aging is the neuronal fallout model,
which pictures brain aging as charac-
terized by loss and decline. Over the
last decade, however, researchers
have discovered strong evidence for
neuronal growth across adulthood.
This line of work was pioneered by
Buell and Coleman (1979), who
were among the first to describe this
growth process. How did they find
their evidence?

Buell and Coleman obtained
samples of brain tissue from 15 indi-
viduals during autopsy. These indi-
viduals represented three groups: 5

were neurologically normal middle-
aged adults averaging 51.2 years; 5
were normal older adults, averaging
79.6 years; and 5 were older adults
who had brain diseases, averaging 76
years. The samples of brain tissue
were from the area of the brain near
the hippocampus (a structure in the
middle of the brain).

The key measurement was the
length of the average dendritic seg-
ment, which was obtained by divid-
ing total length of the dendrite by the
number of segments it contained.
The researchers found that the aver-
age length of a dendritic segment was
significantly longer in the normal
elderly brains than in the normal
middle-aged brains, and both were
significantly longer than those in the
brains of those with dementia.

The findings demonstrated clear
evidence of continued growth of the
dendrites in normal aging. Diseases
such as Alzheimer’s represent a fail-
ure of this process and actually in-
volve a shrinking of the dendrites.
Buell and Coleman were the first to
definitively document growth in the
brain during adulthood and aging.
They speculate that there are two
different populations of neurons in
the normal older adult. One group
consists of dying neurons, repre-
sented by the fallout model. The
other group consists of surviving and
growing neurons. Buell and Cole-
man argue that in normal aging the
second group predominates until
very late in life. How and when the
shift from growth to decline occurs
remains a mystery.

be certain that the brain changes found through
imaging techniques, for example, actually caused
the behaviors observed. Nevertheless, some con-
sistent findings have been obtained, and we will
consider them a bit later.

Cell Body and Axon

The most important change in the cell body and
axon of neurons involves changes in the fibers
contained there. Sometimes, for reasons we do
not understand, neurons in some parts of the
brain develop neurofibrillary tangles, in which
fibers in the axon become twisted together to
form paired helical, or spiral, filaments (Duara,
London, & Rapoport, 1985). Large concentra-
tions of neurofibrillary tangles are associated with
behavioral abnormalities and are one defining
characteristic of Alzheimer’s disease (Bondareff,
1985). However, some degree of tangling occurs
normally as we age. (This is an example of why it is
sometimes difficult to tell the difference between
normal and abnormal aging.)

Dendrites

When deéndrites deteriorate, a person’s ability to
process information is impaired (Duara et al,
1985). Dendritic changes are complex. Scheibel
(1982) maintains that dendrites of aging neu-
rons are lost progressively, first from the outer-
most sections, but eventually from the entire
dendritic structure. Ultimately the neuron is re-
duced to a stump with no dendrites, at which
point it dies.

Buell and Coleman (1979) conducted a quan-
titative analysis in which they measured the length
of the dendrites. Their results present a much
different picture from Scheibel’s. Buell and Cole-
man found that in normal aging, dendritic length
of some neurons actually increases across adult-
hood. Only in abnormal aging, such as in Alzhei-
mer’s disease, do dendritic lengths decline. How
Buell and Coleman drew this conclusion is exam-
ined in the How Do We Know feature.

What should we conclude from this discussion?
Do dendrites typically shrivel up and die or do they



continue to grow and proliferate? It appears that
both descriptions may be correct (Duara et al.,
1985). Curcio, Buell, and Coleman (1982) point
outthatin normalaging some neurons die whereas
others, perhaps most, are prospering and continu-
ing to grow. Thus, Scheibel’s (1982) research
provides a description of the degradation process,
whereas Buell and Coleman’s (1979) research
describes the growth.

Plaques

Damaged and dying neurons sometimes collect
around a core of protein and produce neuritic
plagques. Neuritic plaques have been found in
samples taken at autopsy from various parts of the
brain (Kenney, 1982). Although the number of
neuritic plaques increases with age, large numbers
of them are not observed in normal brain aging
until around age 90 (Adams, 1980). Until then
high concentrations of neuritic plaques are con-
sidered characteristic of abnormal aging; for ex-
ample, they are also indicative of Alzheimer’s
disease.

Because they are composed of degenerating
neurons, neuritic plaques are believed to be a
consequence, rather than a cause, of neural aging
(Duara et al., 1985). As neuritic plaques become
numerous, however, it is likely that they interfere
with the normal functioning of healthy neurons
(Bondareff, 1985).

Interpreting Neuronal Changes

Describing the effects of age-related processes on
the brain is an enormous task. Individual experi-
ence and programmed physiological changes in-
teract to produce an intricate set of changes in an
already enormously complex system. Moreover,
once a neuron dies, all the connections it made are
lost, possibly along with the behaviors based on
those connections.

Buell and Coleman’s (1979) landmark research
is an example of the complexity of age-related
changes. They documented the coexistence of
both dying and growing neurons in the same
individuals in different parts of the brain. Both
decline and growth were present in the brains of all
adults between the ages of 44 and 92 who were
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studied. Consequently, a complete model of the
aging brain requires an understanding of both why
neurons die and why they continue to grow. It may
be that the pattern of losses and gains represents an
adaptive function. That is, we may be programmed
to generate neuronal connections almost indis-
criminately while we are young, thereby allowing
as much learning to occur as possible. The norma-
tive losses accompanying aging would then repre-
sent judicious pruning of unused, redundant, un-
necessary connections that can be removed
without seriously compromising the person’s abil-
ity to function.

The normative loss and growth pattern may also
provide insight into abnormal brain aging. It could
be that abnormal brain aging occurs when losses
greatly outnumber gains before very old age. This
is clearly the case in conditions such as Alzheimer’s
disease and related disorders, in which there is
massive progressive loss of neurons in many areas
of the brain.

Changes in Communication Among Neurons

Recall that because neurons do not physically
touch one another, they communicate by releasing
neurotransmitters into the synapse. Such commu-
nication is essential because behavior is governed
by complex interconnections among many neu-
rons. Understanding age-related changes in both
the synapse and the neurotransmitters is also im-
portant for understanding changes in behavior
(Bondareff, 1985).

Synapses

Establishing the pattern of age-related changes
in synapses is difficult because two complex pro-
cesses are occurring (Cotman & Holets, 1985).
First, synapses are lost through neuronal degen-
eration and death. Second, new synapses are
formed as a result of new learning and the contin-
ued growth of neurons. These two opposing pro-
cesses result in no net change in the number of
synapses, but they do produce changes in the con-
figuration of synapses (Hoff, Scheff, Bernardo, &
Cotman, 1982). In other words, the way in which
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neurons are organized and interconnected
changes with age. Unfortunately, how these or-
ganizational changes affect human behavior is not
clear (Cotman & Holets, 1985).

Neurotransmitters

Changes in the level of neurotransmitters affect the
efficiency of information transmission among neu-
rons. Age-related changes occur along several
neurotransmitter pathways, which are groups of
neurons that use the same neurotransmitter (Rog-
ers & Bloom, 1985).

One pathway in the brain that is responsible for
controlling motor movements uses the neu-
rotransmitter dopamine. As we age, the level of
dopamine decreases (McGeer & McGeer, 1980).
If this decline is extreme, we develop Parkinson’s
disease. Parkinson’s disease is characterized by
tremors and a shuffling walking style, as well as
serious depression (Fry, 1986). Although there is
no cure, the symptoms of Parkinson’s disease can
be alleviated by medications; one drug, L-dopa, is
converted into the neurotransmitter dopamine
(Rogers & Bloom, 1985). The cause of the abnor-
mal depletion of dopamine in Parkinson’s disease is
unknown (Dakof & Mendelsohn, 1986).

Age-related declines in the neurotransmitter
acetylcholine are also well documented (Rogers &
Bloom, 1985) and are linked with memory prob-
lems in old age (Drachman, Noffsinger, Sahakian,
Kurdziel, & Fleming, 1980). Much current inter-
est in acetylcholine is spurred by its link to both
Alzheimer’s disease and Huntington’s disease.
Some researchers speculate that there are causal
connections between these diseases and abnor-
mally low levels of choline acetyltransferase, an
enzyme responsible for synthesizing acetylcholine
(see Rogers & Bloom, 1985). Much of the search
for drugs to alleviate the symptoms of Alzheimer’s
focuses on this and other enzymes related to
acetylcholine.

Considerably less research has been conducted
concerning age-related changes in levels of seroto-
nin, a neurotransmitter that is involved in arousal
and sleep (Rogers & Bloom, 1985). What little is
known points to an age-related decline (Ponzio et

al., 1982), which may underlie some of the age-

related changes in sleep (Frolkis & Bezrukov,
1979).

Studying Brain-Behavior Relations:
Imaging Techniques

If we could peek inside a living, working brain,
what would we find? The answer to this question
turns out to be one of the most exciting avenues
of research on brain development. Investigators
can now use computer-enhanced images to assist
in diagnosing disease and even to study the think-
ing brain. Researchers mainly use three ima-
ging techniques to do this: computed tomogra-
phy (CT) scans, magnetic resonance imaging
(MRI), and positron emission tomography
(PET). The first two (CT and MRI) are widely
used not only in research but also in the diagnosis
of brain diseases such as tumors and strokes. All
three have provided fascinating insights into brain
functioning.

Computed Tomography (CT)

CT scans were the first of the high-tech imaging
techniques, having been developed in the early
1970s by Hounsfield (1973). CT scans are created
by passing highly focused X rays in various direc-
tions through a patient. The X raysare recorded by
detectors, and computers are used to create a
three-dimensional slice of the part of the body
being studied. CT images produce shades of gray,
which correspond to different types of tissue.

These days, CT scans of the brain are typically
used only for medical diagnosis of tumors, strokes,
and other conditions that produce brain lesions.
For example, roughly 80% of strokes are detectable
with CT scans within 24 hours after they occur
(Wall, Brant-Zawadski, Jeffrey, & Barnes, 1981).
CT scans also provide important information for
recovery, as they can be used to monitor changes in
the lesion. However, despite much excitement in
the firstfew yearsafter their development, CT scans
were not highly useful in mapping cognitive func-
tioning.



Brain imaging technology has become an essential tool
in assessing and diagnosing health problems.

Magnetic Resonance Imaging (MRI)

MRI comes closer to science fiction perhaps than
any other imaging technique. Based on principles
of molecular structure and magnetic fields, the
basic idea in MRI is that one’s molecules are
reoriented and then restored to their normal con-
figuration (Brown & Bornstein, 1991). MRI de-
vices are very large magnets and detectors that pick
up radio frequencies that are shot through the
body organ under study.

MRI scans are excellent tools for diagnosing
brain diseases and are usually the imaging tool of
choice. These scans are especially useful in assessing
areas of damage due to hemorrhage and for evalu-
ating damage to blood vessels and other soft
tissues. MRI scans are typically better than CT
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scans in detecting small lesions and provide a more
accurate assessment of a suspected disease. For
these reasons, the use of MRI scans in routine
diagnosis of suspected brain diseases has increased
rapidly during the 1990s.

Positron Emission Tomography (PET)

PET scans work on principles similar to the other
two imaging techniques. In this case, a radioactive
isotope is injected into the brain, and positrons (a
subatomic particle) are shot through from various
directions. The positrons are detected and the
information is processed by a computer. Two
interesting aspects about PET scans make them
especially useful for research. First, they measure
glucose levels in the brain, thereby providing
information about brain metabolism. Second, the
computer-enhanced pictures are in color, making
it relatively easy to see different levels of brain
activity.

Measuring brain metabolism allows researchers
to watch the brain at work. Individuals can be asked
to think about something in particular, to solve a
problem, or to learn a list of words while their
brains are being monitored. This opportunity to
observe a brain in action is currently not provided
by CT or MRI scans (but scientists are trying with
MRI). The fact that the pictures are in color
enables researchers to know howactive the brain is.
For example, when the brain is hard at work, it uses
more glucose; when it rests, it uses less. In PET
scan pictures, high activity areas show up as red and
low activity areas show up as blue.

PET scans have opened up many exciting av-
enues of research. For example, Caramazza and
Hillis (1991) discovered what they think are sepa-
rateareasin the brain for storing nouns and verbs.
Other research has provided insights concerning
basic information processing and memory. On the
basis of these findings, some researchers are re-
thinking how the brain is organized. One recent
idea s that the brain is organized into modules that
control specific abilities and that these modules are
related to each other in complex ways (Hooper,
1991). Research studies using PET scans are being
conducted at a frenzied pace, with new data and
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new insights appearing weekly. Within the next few
years, these data could revolutionize the assess-
ment, treatment,and diagnosis of brain diseases, as
well as help unlock the mystery of how the brain
works.

Psychological Consequences of Brain Aging

Probably the worst stereotype about aging is that
old people ‘get senile.” Older adults may even
consider an insignificant memory lapse as evidence
of impending senility, even though memory lapses
normally occur throughout life (Cavanaugh,
Grady, & Perlmutter, 1983).

In fact, the term senzlity has no valid medical
or psychological meaning, and its continued use
simply perpetuates the myth that drastic mental
decline is a product of normal aging (Whitbourne,
1985). It is not. The diseases involving consid-
erable loss of memory, emotional response, and
bodily functons are dementias. But dementia is
not a part of normal aging; only 15% of people
over age 65 have dementia (Katzman, 1987).
People who develop dementia may show severe
and progressive impairments of memory, judg-
ment, comprehension, and motor functions
(Huff, Growden, Corkin, & Rosen, 1987). It is
fear of developing dementia that makes people
interpret the slightest mental or physical mistake
as symptomatic.

Nevertheless, several aspects of psychological
functioning are affected by normal brain aging,
which may, in turn, affect adults’ adaptation to the
environment (Whitbourne, 1985). For example,
age-related declines in recent memory may be
caused by neuronal losses. These changes make it
more difficult for older adults to complete daily
routines that demand remembering information
over time, and the elderly become less efficient at
learning new facts and skills (Whitbourne, 1985).
On the other hand, continued growth in some
areas may be one reason why there islittle evidence
of age-related changes in experience-based prob-
lem solving, reasoning, and judgment (Horn,
1982). This dual pattern of neuronal fallout and
plasticity may be the underlying mechanism that

explains why some intellectual functions decline
with age and others do not.

Concept Checks

1. What structural changes occur in the cell body,
axon, and dendrites of neurons?

2. What changes occur in neurotransmitters with
age?

3. Whatare CT, MRI, and PET scans, and what is
each used for?

4. Whatis the worst stereotype about the psycho-
logical effects of brain aging?

THE IMMUNE SYSTEM

Learning Objectives:

¢ What changes occur in immune system cells?

* How are antibodies and autoimmunity related?

* Is AIDS a significant problem for older adults?

* What are the psychological effects of age-related
changes in the immune system?

One of the greatest milestones in medical his-
tory happened in this century: the conquering of
many diseases. Illnesses that only a few generations
ago were very serious problems, such as polio and
diphtheria, are now rare in industrialized societies.
Immunizations against these diseases were devel-
oped as a result of ourincreased knowledge of how
the body’s natural defense against disease works.
This defense—the immune system—is a fascinat-
ing array of cells and processes: lymphocytes,
antibodies, autoimmunity. Some of these exotic-
sounding things (lymphocytes) help us fight infec-
tions by producing antibodies to invading viruses
and germs. Other processes (autoimmunity) may
provide the key to aging itself.

The study of the immune system has contrib-
uted greatly to the understanding of aging, primar-
ily by describing the mechanisms that underlie
changes in the susceptibility to disease. In particu-
lar, how immune system cells work and produce
antibodies to invaders, how these cells are turned



on and off, and what other body functions influ-
ence immune system functioning are a few of the
discoveries that have been made in the last decade.
Our knowledge has also been enhanced by study-
ing immune system diseases such as acquired
immune deficiency syndrome (AIDS) in terms of
how the immune system is destroyed and how
AIDS relates to other age-related disorders. In this
section we will focus on the major changes seen
with age that affect the body’s ability to resist
disease.

Changes in Immune System Cells

The human immune system is a highly advanced
defense against invasion. It is composed of several
types of cells that form a network of interacting
parts: cell-mediated immunity (consisting of
thymus-derived, or T lymphocytes), bumoral im-
munity (B lymphocytes), and nonspecific immunity
(monocytes and polymorphonuclear neutrophil
leukocytes). Each of these components changes
with age.

The primary job of the two types of lympho-
cytes is to defend against malignant (cancerous)
cells, viral infection, fungal infection, and some
bacteria (Berkow, 1987). Typically, the total num-
ber of T lymphocytes does not change with age, at
least not until one is over 90 years old (Lehtonen,
Eskola, Vainio, & Lehtonen, 1990). Likewise, the
total concentration of indicators of B lymphocytes
changes little with age (Abrams & Berkow, 1990).

But major changes occur in how well lympho-
cytes work. For one thing, older adults’ immune
systems take longer to build up defenses against
specific diseases, even after an immunization injec-
tion. This could partially explain why older adults
are more susceptible to bacterial and some viral
infections (Abrams & Berkow, 1990; Terpenning
& Bradley, 1991) and need to be immunized
earlier against specific diseases such as influenza.
One line of research in thisarea is investigating the
possibility of administering substances such as
growth hormones to older adults to stimulate the
functioning of the lymphocytes; results thus far
seem to indicate that when this is done, some
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specific lymphocyte functioning returns to normal
(Nagel & Adler, 1988; Weksler, 1990).

Considerable interest arose during the 1980s
over one type of lymphocyte, the natural killer cell.
Natural killer cells are a subpopulation of lympho-
cytes that provide a broad surveillance system to
prevent tumor growth, although how this happens
is not yet fully understood (Kutza, Kaye, & Mu-
rasko, 1995). Natural killer cells have also been
linked to resistance to infectious diseases and to a
possible role in multiple sclerosis, a disease that
typically manifests itself during young adulthood
and early middle age (Nagel & Adler, 1988).
However, the data concerning whether the activity
of natural killer cells changes with age are contra-
dictory (Kutza et al., 1995).

The general decline in responsiveness of the
immune system is thought to be due to the loss of
the body’s ability to deal with multiple invaders at
once, the toll of chronic diseases, and a domino
effect of sorts among the lymphocytes (Abrams &
Berkow, 1990). In the latter case, decline in the
functioning of the T lymphocytes has negative
consequences for the functioning of the B lympho-
cytes. In a sense, the T lymphocytes drive the
system; when their functional ability declines, the
rest of the system is hampered as a result.

Antibodies and Autoimmunity

When lymphocytes confront an invader, one of
their responses is to produce an antibody, which
protects the body from future invasions. Al-
though longitudinal data on changes in the level of
antibodies are lacking, cross-sectional research in-
dicates that antibody levels for some specific invad-
ing organisms differ across age. For example, levels
of antitetanus toxoid antibody decrease with age,
especially in women (Nagel & Adler, 1988).

In normal, healthy adults the immune system is
able to recognize organisms that are native to the
individual; that is, the immune system does not
produce antibodies to organisms that occur natu-
rally. One of the changes that occurs with age,
however, is that this self-recognition ability
begins to break down, and the immune system
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produces autoantibodies that attack the body
itself (Weksler, 1990). This process, termed
autoimmunity, is thought to be partially re-
sponsible for tissue breakdown and perhaps for
aging itself (Nagel & Adler, 1988).

AIDS in Adult Development and Aging

Since first being detected in the United States in
the early 1980s, AIDS has received an enormous
amount of publicity and research. The disease has
already claimed tens of thousands of lives in the
United States alone. In fact, by the mid-1990s
AIDS became the leading cause of death among
young adult males aged 25 to 44 in the United
States (Tanner, 1993). An increasing number of
adults over age 40 are being diagnosed with AIDS,
and manyare overage 60. Mostof these people will
have gotten the disease through unsafe sexual
activity.

As far as we know, there is no age difference in
the symptoms of AIDS shown by older and
younger adults. However, older adults’ health
tends to decline faster once symptoms begin. The
reasons for this more rapid decline are not entirely
clear, although it may be due in part to the
age-related changes in the lymphocytes described
above. Scientists know, for example, that the im-
mune system attempts to fight the AIDS virus
(Kendig & Adler, 1990); it may be that older
adults’ lowered ability to fight infection in general
may contribute to the faster progress of the disease.

Of particular concern to developmentalists is
the severe cognitive impairment in some AIDS pa-
tients. The impairment appears similar to the prob-
lems that develop in diseases such as Alzheimer’s.

Psychological Consequences of Changes
in the Immune System

At a practical level, changes in the immune system
are manifested by increased frequency of illness.
Psychologically, being ill more often could lead to
lowered levels of self-esteem and the adoption of
illness roles. Additionally, many people believe that

there is little that can be done; poor health is simply
a product of aging.

Clearly, such beliefs are unwarranted. Chapter 4
provides considerable detail on health promotion
and disease prevention, actions that are successful
with adults of all ages. Moreover, immunizations
are available for many diseases and should be part
ofan older adult’s health program (Nagel & Adler,
1988). Immunizations against tetanus and diph-
theria should be given about every 10 years as a
booster. Vaccination against pneumococcal pneu-
monia can be accomplished in one dose; boosters
are not recommended. Yearly immunization
againstinfluenzais also a good preventive measure,
but must be done with sufficient time to allow
immunity to build up to effective levels.

As more older adults are diagnosed with AIDS,
support systems specifically tailored for this group
will be needed. AIDS conjures up different mean-
ings for older adults than it does for younger
people. Moreover, because there will be more
older adults with AIDS, more education of older
adults about the disease will be necessary.

Concept Checks

1. Which type of lymphocyte is the key to under-
standing changes with age in immune systems
cells?

2. What is autoimmunity?

3. What are some specific concerns concerning
AIDS and older adults?

4. What are some of the psychological conse-
quences of the aging of the immune system?

THE CARDIOVASCULAR SYSTEM

Learning Objectives:

* What age-related changes occur in the structure
and function of the cardiovascular system?

e Whattypes of cardiovascular disease are common
in adult development and aging?

* What are the psychological effects of age-related
changes in the cardiovascular system?



Most of us can claim a relative who has (or
perhaps has died from) cardiovascular disease.
More people in industrialized countries die from
cardiovascular disease than from any other cause.
This is probably why more attention has been paid
to cardiovascular fitness than to any other health
issue.

Cardiovascular disease provides an excellent
example of how the forces of development interact.
On the biological front, we have established that
cardiovascular disease has important genetic links.
Psychologically, certainpersonality traits have been
linked with increased risk of disease. Sociocultur-
ally, cardiovascular disease has been clearly tied to
lifestyle. The impact of cardiovascular disease also
differs as a function of the age of the individual.
Let’s explore in more detail how these various
forces come together.

Age-Related Changes in Cardiovascular
Structure and Function

The heart is an amazing organ. In a life span of 75
years, for example, the heart beats roughly 3 billion
times, pumping the equivalent of about 900 mil-
lion gallons of blood (Rockstein & Sussman,
1979). The heart itself consists of four chambers:
the right and left atria and the right and left
ventricles. Between each chamber and at each
entrance and exit are the heart valves. These valves
ensure that the blood flows in only one direction as
the heart contracts during a beat.

Blood pressure is the ratio of the systolic pres-
sure (the pressure during the contraction phase of
a heartbeat) to the diastolic pressure (the pressure
during the relaxation phase). This pressure is
created by the ventricles, which are literally push-
ing the blood through the circulatory system. The
numbers associated with blood pressure, such as
120/80, are based on measures of the force that
keeps blood moving through the blood vessels.
Definitions of normal blood pressure are some-
what arbitrary (Kannel, 1985) and can vary de-
pending on who is doing the defining and the age
of the person who is having his or her blood
pressure checked.
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Structural and Functional Changes

Two important age-related structural changes in
the heart are the accumulation of fat deposits and
the stiffening of the heart muscle due to tissue
changes. By the late 40s and early 50s, the fat
deposits in lining around the heart may form a
continuous sheet. Meanwhile, healthy muscle tis-
sue is being replaced by connective tissue, which
causes a thickening and stiffening of the heart
muscle and valves. This replacement is serious,
because these changes reduce the amount of
muscle tissue available to contract the heart. The
net effect is that the remaining good muscle must
work harder. To top it off, the amount of blood
that the heart can pump declines from roughly 5
liters per minute at age 20 to about 3.5 liters per
minute at age 70. .

The most important changes in the circulatory
system involve the stiffening (““hardening”) in the
walls of the arteries. These changes are caused by
calcification of the arterial walls and by replace-
ment of elastic fibers with less elastic ones.

The combination of changes in the heart and
the circulatory system results in a significant de-
crease in a person’s ability to cope with physical
stress. This is one reason why older adults—in
contrast with younger and middle-aged adults—
are more likely to have heart attacks while perform-
ing moderately exerting tasks, such as shoveling
SNow.

Cardiovascular Disease

Incidence rates for some cardiovascular diseases in
men and women between 35 and 84 years of age
are listed in Table 3.1. Note that all diseases have a
dramaticincrease in rate with age and that for most
of the diseases listed rates in men are higher than
rates in women. The overall death rate in the
United States from cardiovascular disease has
dropped by more than one third since the early
1960s due to the improvement of lifestyle, lower
overall rates of cigarette smoking, and improved
treatment of cardiovascular disease through medi-
cation and surgical intervention (Timiras, 1994).
However, the rate ofdeath in some ethnic minority
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TABLE 3.1 Incidence of major cardiovascular diseases per 10,000 people, as a function of age:

United States, 1988

Coronary Cerebrovascular Myocardial

Disease Accident Angina Infarction
Age Men Women Men Women Men Women Men Women
35-44 42 7 2 4 8 5 21 2
45-54 108 33 20 12 30 21 54 9
55-64 202 99 40 26 74 54 91 25
65-74 227 136 92 80 52 51 119 51
75-84 247 236 196 112 25 94 168 90

Source: U.S. Department of Health and Human Services, 1988

groups such as African Americans remains nearly
double thatin European Americans (United States
Department of Health and Human Services [US-
DHHS], 1988).

The clear gender difference in cardiovascular
diseases has been the topic of much interest and
debate (Nachtigall & Nachtigall, 1990). Premeno-
pausal women appear somewhat protected from
cardiovascular disease due to estrogen. Because
estrogen production drops dramatically in post-
menopausal women, their risk rises. However, not
all premenopausal women have low risk. Women
who have hypertension, who smoke, who have
high levels of low-density lipoproteins (LDLs, or
so-called bad cholesterol), who are obese, and who
have diabetes are always at greater risk. Although
estrogen replacement therapy for postmenopausal
women is a popular but still controversial medical
approach forlowering their risk, exercise and other
behavioral approaches are considered better op-
tions by some physicians.

Ischemic Heart Disease

The most common heart disease in older adults
is #schemic heart disease, which occurs in ap-
proximately 12% of women and 20% of men
over 65 years of age (Lakatta, 1985). In this
disorder the muscle cells of the heart receive
insufficient oxygen because of poor circulation or
partialblockagesin the coronary arteries. Ischemic
heart disease is a major contributing factor to
congestive heart failure, a condition in which

cardiac output and the ability of the heart to
contract severely decline. In congestive heart fail-
ure, the heart enlarges, pressure in the veins
increases, and there is swelling throughout the
body.

Cardiac Arrhythmias

Irregularities in the heartbeat, termed cardiac
arrhythmias, are fairly common in older adults
(Lakatta, 1985). These disturbances include extra
and uneven beats as well as fibrillation, in which the
heart makes very rapid, irregular contractions.
Why these changes occur is not entirely under-
stood, but they may be related to the level of
various salts (such as sodium and potassium) and
minerals (such as calcium) in the bloodstream.
Cardiac arrhythmias can be very dangerous, be-
cause they mayalter the normal functioning of the
heart. For example, arrhythmias involving the
ventricles can cause sudden death.

Angina

Recall that one of the changes in the heart with age
is a gradual reduction in blood flow. When the
reduction in blood flow becomes severe, the
supply of oxygen to the heart muscle becomes
insufficient, resulting in chest pain, called an-
Jina. Angina may feel like chest pressure, a burn-
ing pain,orasqueezing thatradiates from the chest
to the back, neck, and arms (Berkow, 1987). In
most cases the pain is induced by physical exertion
and is relieved within 5 to 10 minutes by rest.



Treatment of angina is similar in adults of all ages;
depending on when the angina occurs, patients are
given nitroglycerine, beta-blocking agents, or
calcium-blocking agents.

Myocardial Infarction

Perhaps the most dramatic age-related coro-
nary disease is myocardial infarction, or heart
attack. Myocardial infarction is especially serious
for older adults; mortality following a heart attack
is much higher for them (USDHHS, 1995). Heart
attacks occur when the coronary blood flow drops
belowthelevelneeded tonourish the heart muscle.
Ifsustained, the interruption kills the heart muscle.
The interruption in blood flow may result from a
spasm, a progressive buildup of fatty plaques that
clogs the coronary arteries, or some combination
of factors. The initial symptoms of myocardial
infarction are identical to those of angina but are
typically more severe and prolonged. Additionally,
there may be general symptoms such as nausea,
vomiting, sweating, and severe weakness. In as
many as 25% of patients, however, chest pain may
be absent. These ‘‘silent” heart attacks are more
common in older adults, especially those with
diabetes (Berkow, 1987). Treatment of heart at-
tack victims of all ages includes careful evaluation
and a prescribed rehabilitation program consisting
of lifestyle changes in diet and exercise.

Atherosclerosis

The age-related buildup of fat deposits on and
the calcification of the arterial walls is called
atherosclerosis (Berkow, 1987). Much like sand-
bars in a river or mineral deposits in pipes, the fat
deposits interfere with blood flow through the
arteries. These deposits begin very early in life and
continue throughout the life span. Some amount
of fat deposit inevitably occurs and is considered a
normal part of aging. However, excess deposits
may develop from poor nutrition, smoking, and
other aspects of an unhealthy lifestyle.

Fat deposits sometimes provide points where a
blood clot or other mass becomes stuck, com-
pletely blocking the blood flow. Such blockages are
responsible for heart attacks and angina, and are
one cause of cerebrovascular accidents (discussed
next). Atherosclerosis may become sosevere in the
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coronary arteries that they must be replaced sur-
gically. This procedure, known as a coronary by-
pass, involves transplanting a blood vessel from
another part of the body, usually the leg, to serve as
a new coronary artery. Other techniques used to
treat atherosclerosis in the coronary arteries in-
clude inserting a tiny catheter or a balloonlike
device into the arteries and clearing the blockage,
scraping deposits off artery walls, and using lasers
to clear the arteries (Bierman, 1985). For reasons
not yet understood, blocked coronary arteries do
not always produce noticeable symptoms, so that
periodic checkups are very important.

Cerebrovascular Disease

When severe atherosclerosis occurs in blood
vessels that supply the brain, neurons may not
receive proper nourishment, causing them to
malfunction or die, a condition termed cere-
brovascular disease. When the blood flow to a
portion of the brain is completely cut off, a cere-
brovascular accident (CVA), or stroke, results
(Berkow, 1987). Causes of CVAs include clots
that block blood flow in an artery, or the actual
breaking of a blood vessel, which creates a cere-
bral hemorvhage. The severity of a CVA and likeli-
hood of recovery depend on the specificarea of the
brain involved, the extent of disruption in blood
flow, and the duration of the disruption. Conse-
quently, a CVA may affect such a small area that it
goes virtually unnoticed, oritmay be so severe as to
cause death.

The risk of a CVA increases with age; in fact,
CVAs are the third leading cause of death among
the elderly in the United States (USDHHS, 1995).
In addition to age, other risk factors include being
male, being African American, and having high
blood pressure, heart disease, or diabetes. The
higher risk among African Americans appears to be
due to a greater prevalence of hypertension in this
population (USDHHS, 1988).

Recovery following a stroke must take into ac-
count notonly the physical effects but also the psy-
chological ones. For example, the sudden loss of
the ability to move or speak can have profound
effects on a person’s self-esteem and sense of inde-
pendence. Anger and frustration are very common
reactions. The degree to which a person recovers
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functions affected by a stroke depend on the sever-
ity of the stroke, its location in the brain, the age of
the person, the time between the stroke and the
beginning of therapy, and the intensity of therapy.
To set the stage for maximum recovery, both
health care professionals and family members must
provide support.

Hypertension

As we grow older, blood pressure tends to rise.
Although parents of adolescents may claim other-
wise, the main reason for this blood pressure rise is
structural change in the cardiovascular system.
When blood pressure increases become severe,
the disease hypertension results. Roughly 35% of
the population between the ages of 25 and 74 have
some degree of hypertension. However, the rate is
somewhat higher among African Americans; this
difference may be due to a genetic mutation
affecting enzymes that help control blood pressure
(Haney, 1995). These differences may also explain
why roughly twice as many African Americans die
of strokes than European Americans.

Hypertension is a very serious matter. Older
adults with hypertension have three times the risk
of dying from cardiovascular disease. The long-
term risk for young adults with hypertension may
evenbegreater (Kannel, 1985). Because hyperten-
sion is a disease with no clear symptoms, most
people with hypertension are not aware that they
have a problem. Regular blood pressure monitor-
ing is the only sure way to find out if one has
hypertension.

Some of the causes of hypertension are not
purely physiological. For example, stress and high
sodium diets have been shown to cause hyperten-
sion in some people. Interestingly, differences in
rates of hypertension in some ethnic groups sup-
port the causal roles of stress and diet. Espino and
Maldonado (1990) report that the rate of hyper-
tension was higher among Mexican Americans
who were more acculturated into the American
lifestyle. In fact, degree of acculturation was a
better predictor of hypertension than socioeco-
nomic variables such as income. They speculate
thatwith acculturation comes higherlevels of stress
and the adoption of a less healthy diet that puts
such people at risk. Poverty alone does not explain

the difference. In short, the American lifestyle can
be fatally hazardous to health.

Psychological Consequences of Changes
in the Cardiovascular System

Clearly, the most important psychological conse-
quences of cardiovascular system changes are re-
flected in the things people do to try to avoid
cardiovascular disease. The past few decades have
witnessed some remarkable changes in people’s
awareness of lifestyle factors as causes of heart
attacks and heart disease. Many people have dra-
matically altered their diets (eating less red meat
and saturated fat) and begun exercising. These
changes, especially in exercise, significantly affect
psychological functioning. We will also see how
specific personality variables (such as hostility or
anger) play key roles in cardiovascular disease. For
many people, the specter of heart attacks is sufhi-
cient to get them to the health club or to the
nearest park for a vigorous workout.

Concept Checks

1. What are the two most important structural
changes in the heart and circulatory system?

2. Whatare the key types of cardiovascular disease
in adulthood?

3. Howdoes people’s behavior reflect the psycho-
logical effects of cardiovascular change?

THE RESPIRATORY SYSTEM

Learning Objectives:

e What structural and functional changes occur
with age in the respiratory system?

* What are the most common types of respiratory
diseases in older adults?

* What are the psychological effects of age-related
changes in the respiratory system?

Most of us only become aware of our breathing
in the midst of physical exertion. But for many



older adults, shortness of breath is a routine (and
quite unpleasant) experience. How much of this
age-related problem is due to a decline in the
effectiveness of the respiratory systemis hard to say.
Air pollution, infections, smoking, and other fac-
tors all cause damage that could be mistaken for the
effects of aging. Consequently, determining the
strictly normative changes of aging on the pulmo-
nary system is impossible (Kenney, 1982); the
changes described in this section should be viewed
as the combined effects of aging and living in a
polluted and disease-bearing environment.

Age-Related Structural
and Functional Changes

With increasing age, the rib cage and the air
passageways become stiffer, making it harder to
breathe. The lungs change in appearance over
time, going gradually from their youthful pinkish
color to a dreary gray, due mainly to breathing in
carbon particles (from exhaust and smoke). The
rate at which we can exchange oxygen for carbon
dioxide drops significantly due to the destruction
of the membranes of the air sacs in the lungs.

Changes in the maximum amount of air we can
take into the lungs in a single breath begin in the
20s, decreasing by 40% by age 85 (Shephard,
1982). We also have a more difficult time dealing
with increased need for oxygen during physical
stress, as we cannot increase our air intake when we
are old as much as we can when we are young. This
further aggravates the shortness-of-breath prob-
lems older adults have (Kenney, 1982). However,
there is some good news; these changes in capacity
can be moderated by regular exercise, even in old
age (Buskirk, 1985).

Respiratory Diseases

The most common and incapacitating respira-
tory disorder in older adults is chronic obstruc-
tive pulmonary disease (COPD ). Since the 1960s
deaths directly attributed to COPD have tripled,
due in part to better diagnosis but most impor-
tantly to increased long-term exposure to pollu-
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tion (Burdman, 1986). In these diseases, the
passage of air in the bronchial tubes becomes
blocked and abnormalities develop in the lungs.
Smoking, air pollution, infection, heredity, aller-
gies, and pollutants are the major causes. COPD is
a progressive disease in which the prognosis is
usually very poor (Burdman, 1986).

Emphysema is the most serious type of COPD
and is characterized by the destruction of the
membranes around the air sacs in the lungs
(Lebowitz, 1988). This irreversible destruction
creates “‘holes” in the lung, drastically reducing the
ability to exchange oxygen and carbon dioxide. To
make matters worse, the bronchial tubes collapse
prematurely when the person exhales, thereby
preventing the lungs from emptying completely.
Emphysema is a very debilitating disease. In its
later stages, even the smallest physical exertion
causes a struggle for air. People with emphysema
may have such poorly oxygenated blood that they
become confused and disoriented. The sad part
about emphysema is that in the vast majority of
cases it is largely self-induced by smoking. The
disease is rare in nonsmokers; most cases ar¢ caused
by environmental pollutants, such as secondhand
smoke or high levels of dust, and by genetic factors
(Burdman, 1986).

Although upper respiratory infections decrease
in frequency with age, lower respiratory infections
such as pneumonia increase (Burdman, 1986).
Consequently, older adults are more likely to die of
pneumonia and related respiratory diseases. This
age-related increase in frequency of pneumonia
may be due in part to a lack of exercise (Burdman,
1986).

Psychological Consequences of Changes
in the Respiratory System

The effects of age-related changes in the respira-
tory system that people notice most are shortness
of breath and subsequent fatigue during physical
exercise. It can be extremely frightening for a
person to feel out of breath. The level of activity at
which shortness of breath is experienced declines
across adulthood. Increased concern over espe-
cially serious episodes of shortness of breath is
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understandable, and subsequent declines in physi-
cal activity may result (which in the long run only
makes matters worse). In some cases people may
become overly cautious and withdraw from any
form of exercise. Such withdrawal can have a
detrimental effect on other aspects of physiological
functioning (for example, the cardiovascular sys-
tem). Moreover, regular exercise has significant
beneficial effects because it helps maintain higher
levels of respiratory functioning.

Whitbourne (1985) hypothesized that reduced
respiratory functioning has negative effects on
sense of competence. Feeling that one is out of
shape may follow experiences of shortness of
breath, which may ultimately lower a person’s
sense of well-being. This lowered sense of self-
esteem may further reduce activity. The bottom
line is this: Keep exercising!

Concept Checks

1. What happens to the rib cage, air passages, and
air sacs in the lungs as people age?

2. What is the most common form of chronic
obstructive pulmonary disease?

3. What is the age-related change in the respira-
tory system that people notice the most?

THE SENSES

Learning Objectives:

e What age-related changes happen in vision?

e How does hearing change as people age?

e What happens to taste with increasing age?

* Does the ability to smell change as people grow
older?

* What age-related changes occur in somesthesis
and balance?

Have you ever watched middle-aged people try
to read something that is right in front of them? If
they do not already wear glasses or contact lenses,
they typically move the material farther away so
that they can see it clearly. This change in vision is

one of the first noticeable signs of aging as we enter
middle age. These changes in our sensory systems
challenge ourability to interact with the world and
to communicate with others. Some changes, such
as those that impair our ability to smell, could even
prove life threatening. In this section, we will
consider changes in vision, hearing, taste, smell,
somesthesis, and balance.

Vision

Werely extensively on sight in virtually every aspect
of our waking life, from checking the time to
combing our hair in the mirror. Perhaps because of
our strong dependence on this sensory system, its
age-related changes have profound and pervasive
effects. Loss of vision is second only to cancer as the
most feared consequence of aging (Verrillo &
Verrillo, 1985). Although the extent of visual
impairment varies across people, each one of us will
eventually experience some form of visual impair-
ment thatrequires treatment or that interferes with
everyday life (Kline & Schieber, 1985).

The major changes in visual functioning can be
grouped into two classes: changes in the struc-
tures of the eye and changes in the retina (Kline
& Schieber, 1985). Structural changes begin to
affect visual functioning during middle adulthood
(around age 40). The most important struc-
tural changes are decreases in the amount of
light that passes through the eye (termed
transmissiveness) and in the eye’s ability to
adjust and focus (termed visual accommoda-
tion). Two diseases may result from structural
changes. First, opaque spots called cataracts
may develop on the lens, which seriously limits
the amount of light transmitted. Cataracts are
often treated by surgical removal and use of cor-
rective lenses. Second, the fluid in the eye may
not drain properly, causing very high pressure;
this condition, called glaucoma, can cause in-
ternal damage and loss of vision. Glaucoma is
a fairly common disease in middle and late adult-
hood.

The retinalines approximately two thirds of the
interior of the eye. The specialized receptor cellsin



vision, the rods and the cones, are contained in the
retina. They are most densely packed toward the
rear and especially at the focal point of vision, a
region called the macula. At the center of the
macula is the fovea, where incoming light is fo-
cused for maximum acuity, as when one is reading.

Retinal changes usually begin in a person’s 50s.
With increasing age the probability of degenera-
tion of the macula increases (Kline & Schieber,
1985). Macular degeneration involves the pro-
gressive and irreversible destruction of recep-
tors from any of a number of causes. This disease
results in the loss of the ability to see details; for
example, reading is extremely difficult, and televi-
sion is often reduced to a blur.

A second retinal disease that is related to age is
actually a by-product of diabetes. Diabetes is
accompanied by accelerated aging of the arteries,
with blindness being one of the more serious side
effects. Diabetic retinopathy, as this condition is
called, can involve fluid retention in the macula,
detachment of the retina, hemorrhage, and aneu-
rysms. Because it takes many years to develop,
diabetic retinopathy is more common among
people who developed diabetes relatively early in
life. Sadly, diabetic retinopathy is the leading cause
of blindness in the United States (Lewis, 1979).

The structural and retinal changes in the visual
system produce important changes in visual abili-
ties. We will consider several changes: absolute and
difference thresholds, sensitivity to glare, visual
accommodation, acuity, and adaptation.

Absolute and Difference Thresholds

Research consistently demonstrates that older
adults require a greater intensity of light than
young adults to detect that something is out there
(Kline & Schieber, 1985). The most important
practical consequence of this change is that as we
grow older, we tend to require higher levels of
illumination to perform daily tasks. Olderadultsdo
not see as well in the dark, which may account in
part for their reluctance to go places at night. Older
adults also have more difficulty discriminating
different levels of illumination, such as telling the
difference between a 60-watt and a 75-watt light-
bulb.
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Sensitivity to Glare

One possible logical response to the need for
more light would be to increase illumination
levels. However, this solution may not work,
because we also become increasingly sensitive to
glare beginning around age 40 (Kline & Schieber,
1985). This change is especially important for
older drivers, because reflected sunlight can pose
a more serious problem for them. Consequently,
the need for more illumination must be balanced
with the need to avoid glare (Fozard & Popkin,
1978).

Visual Accommodation

Visual accommodation is the process by which the
lens adjusts so that we can see nearby and faraway
objects clearly. Considerable research demon-
strates an age-related decrease in the ability to
focus on nearby objects, a condition termed
presbyopia (Kline & Schieber, 1985). Presbyopia is
what makes middle-aged people hold reading
material at increasing distances, and, once their
arms become too short, forces them to get either
reading glasses or bifocals.

As we age, the time we need to switch our focus
from near to far (or vice versa) increases (Corso,
1981). This poses a major problem in driving.
Because drivers are constantly alternating their
focus from the instrument panel to other autos and
signs on the highway, older drivers may miss
important information because of their slower
refocusing time (Panek & Rearden, 1986).

Acuity

The ability to see detail and to discriminate
different visual patterns is termed acuity. The
most common way of testing visual acuity is the
Snellen test—the familiar eye chart—consisting of
a standardized series of letters or symbols in
different sizes that must be read at a distance of
about 6 meters. Acuity shows a slight but steady
decline between the ages of 20 and 60, with a more
rapid decline thereafter (Richards, 1977). The
consequences of decreases in visual acuity range
from annoying, such as the print of this book
looking fuzzy, to potentially serious, such as diffi-
culty in reading medicine bottle labels.
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Figure 3.2 Dark adaptation as a function of age and
time in the dark.

Source: “Dark Adaptation asa Function of Age: 1. A Statistical Analy-
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Adaptation

Adaptation is the change in sensitivity of the eye as
a function of changes in illumination. There are
. two types of adaptation: dark adaptation, the
adjustment of the eye to dark environments,
and light adaptation, the adjustment of the eye
to bright environments. Going from outside into
a darkened movie theater involves dark adaptation;
going back outside involves light adaptation. Re-
search indicates that the time it takes for both types
ofadaptation increases with age (Kline & Schieber,
1985); the data for dark adaptation are depicted in
Figure 3.2. In addition, the final level of dark
adaptation is less in older adults (Wolf, 1960). This
means that as we age, it takes us longer to adapt to
changes in illumination, making us more suscep-
tible to environmental hazards for the first few
minutes following the change. For example, older
drivers take longer to recover visually from the

headlights of an oncoming car, making them less
able to pick up critical information from the
highway in the meantime.

Psychological Effects of Visual Changes

Evidence of visual changes in everyday life has been
documented through surveys of over 400 adults
ranging in age from 18 to 100 (Kosnik, Winslow,
Kline, Rasinski, & Sekular, 1988). The responses
indicated a two- to sixfold decline in visual ability in
everyday situations, depending on the skill re-
quired. Imagine the problems people experience
performing tasks that most of us take for granted,
such as reading a book, watching television, read-
ing grocery labels, driving a car, and so on. Simply
making things brighter is not the answer. For
increased illumination to work, surrounding sur-
faces must not increase glare. Use of flat paint
rather than glossy enamel and avoiding highly
polished floors are two steps that could be taken in
designing environments. Details on dials, such as
on stoves and radios, may be difficult to distin-
guish, as are some subtle facial features. As Whit-
bourne (1985) notes, these experiences may be
especially difficult for people who always had good
vision when young. Such people may simply avoid
cooking or listening to their favorite music and
become homebodies out of fear that they may not
recognize a face.

People often do not recognize the extent of
visual changes because these occur slowly over
many years. Lack of awareness of these changes
usually results in a failure to seek ways to compen-
sate or correct for the problems. Most unfortunate
are those individuals who believe that these decre-
ments are simply a sign of aging and are untreat-
able. Many of the normal age-related changes in
vision can be remediated. Periodic vision examina-
tions can detect changes early, and correction of
visual problems may help avert the internalization
of these changes as potential threats to self-esteem.

Hearing

One of the most well-known changes in normal
aging is the decline in hearing ability, which is quite
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dramatic across the life span (Olsho, Harkins, &
Lenhardt, 1985). Age-related declines in hearing
are progressive and may interfere with adaptation
in later life. Significant hearing loss is widespread in
older adults. If we visited a housing complex for the
elderly, we would probably notice that television
sets and radios are turned up fairly loud in most of
the apartments. Research indicates that nearly half
of normal older adults have a relatively serious
hearing impairment. (P.D. Thomas et al., 1983).
Men typically have greater loss than women, but
this may be due to differential exposure to noisy
environments (Olsho et al., 1985). Loss of hearing
is gradual at first but accelerates during the 40s
(Corso, 1984). This pattern can be seen quite
clearly in Figure 3.3. Note in the figure that
hearing loss with age is greatest for high-
pitched tones, a condition called presbycusis.

Presbycusis

Presbycusis results from four types of changes in
the inner ear (Olsho et al., 1985): (1) sensory,
consisting of atrophy and degeneration of receptor
cells; (2) neural, consisting of a loss of neurons in
the auditory pathway in the brain; (3) metabolic,
consisting of a diminished supply of nutrients to

the cells in the receptor area; and (4) mechanical,
consisting of atrophy and stiffening of the vibrating
structures in the receptor area. Although the four
types occur at different rates (12%, 31%, 35%, and
23%, respectively), rarely does an individual have
only one of them (Schuknecht, 1974).

All ofthese types of presbycusis affect the ability
to hear high-pitched tones. However, they differ in
their effects on other aspects of hearing (Whit-
bourne, 1985). Sensory presbycusis has little effect
on other hearing abilities. Neural presbycusis seri-
ously affects the ability to understand speech.
Metabolic presbycusis produces severe loss of sen-
sitivity to all pitches. Finally, mechanical presbycu-
sis produces loss across all pitches, but the loss is
greatest for high pitches.

Hearing and Exposure to Noise

There is no doubt that lifelong exposure to noise
has significant negative effects on hearing ability
(Corso, 1981). Much of the research that estab-
lished this relationship was conducted in industrial
settings, but we now know that any source of
sustained loud noise, whether from machinery or
stereo headphones, produces damage.

An important question for developmentalists is
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Hearing aids assist many people in maintaining com-
munication. As this man knows, making sure that
hearing aids are kept in working condition is impor-
tant in this regard.

whether older people are more susceptible to hear-
ing damage from noise. The results of several ex-
periments demonstrate convincingly that the an-
swer is no. People of all ages can lose their hearing
from living in noisy environments. More impor-
tant, noise causes more damage thanaging (Corso,
1981). Cross-cultural evidence suggests that hear-
ing loss is less in cultures that have lower exposure
to noise. Corso (1981) refers to the damaging ef-
fect of repeated, sustained noise on adults’ hearing
as “premature presbycusis.”” Because of these ef-
fects workers in many industries are required to
wear protective earplugs to guard against pro-
longed exposure. However, the use of stereo head-
phones, especially at high volume, can cause the
same serious damage and should be avoided. It is
especially easy to cause hearing loss with head-
phones if worn while exercising; the increased
blood flow to the ear during exercise makes hearing
receptors more vulnerable to damage.

Psychological Effects of Hearing Loss

Because hearing plays an almost irreplaceable role
in social communication, its progressive loss could
have an equally important effect on individuals’
adjustment. Loss of hearing in later life can cause
numerous adverse emotional reactions, such as
feelings of loss of independence, social isolation,
irritation, paranoia, and depression. Substantial
research indicates that older people with hearing
loss are generally not socially maladjusted or emo-
tionally disturbed as a result of hearing loss per se
(Norris & Cunningham, 1981). However, a strain
on the quality of interpersonal relationships often
exists due to friends’ and relatives’ tendency to
attribute emotional changes to hearing loss and
their failure to communicate properly with a
hearing-impaired person (Thomas et al., 1983).
Thus, hearing loss may not directly affect older
adults’ self-concept or emotions, but it may nega-
tively affect how they feel about interpersonal
communication. Knowledge of hearing loss prob-
lems and of ways to overcome them on the part of
non-hearing-impaired individuals can play a large
part in minimizing the effects of hearing loss.

Taste

The expression “too old to cut the mustard” dates
back to when people made mustard at home by
grinding mustard seed and adding just the right
amount of vinegar (“‘cutting the mustard”) to
balance the taste. If too much vinegar was added,
the whole concoction tasted terrible, so the bal-
ance was critical. Many families found that elderly
members tended to add too much vinegar, result-
ing in the saying.

Despite the everyday belief that taste ability
changes with age, we do not have much data
documenting what actually happens. What we
know is that the ability to detect different tastes
gradually declines and that these declines vary a
great deal from flavor to flavor (Meisami, 1994).
Whatever age differences we observe are not due to
a decline in the sheer number of taste buds,
however. Unlike other neural cells, the number of
taste cells does not change appreciably across the



life span (Engen, 1982). Moreover, many adults
over age 60 have no apparent loss of taste sensitiv-
ity. And even for those who do, the decreases are
typically slight (Spitzer, 1988). Likewise, age-
related differences in taste preference are not
substantial and may be due to a variety of factors
including cultural experiences, the context in
which the substances are consumed, or changes in
the sensory areas in the brain. At present, however,
it is impossible to distinguish among these possi-
bilities. Finally, carefully conducted research shows
no age differences in the ability to identify foods by
taste alone (Murphy, 1985).

Psychological Effects of Changes in Taste

There is little question that older adults complain
more about boring food (Schiffman & Covey,
1984; Whitbourne, 1985). The source of these
complaints, however, cannot be predominantly
physiological changes in taste. Age differences in
taste are minimal; thus, the high incidence of food
complaints among older adults is not based on
changes in the ability to taste. The explanation
appears to be that changes in the enjoyment of
food are due to psychosocial issues (such as per-
sonal adjustment), to changes in smell (which we
consider next), or to disease (Whitbourne, 1985).
For instance, we are much more likely to eat a
balanced diet and enjoy our food when we do not
cat alone and when we get a whiff of the enticing
aromas emanating from the kitchen.

Smell

“Stop and smell the roses.” “OOOH! What’s that
perfume you’re wearing?” “Yuk! What’s that
smell?”’ There is a great deal of truth in the saying
“the nose knows.” Smell is a major part of our
everyday lives. How something smells can alert us
that dinner is cooking, warn of a gas leak or a fire,
let us know that we are clean, or be sexually arous-
ing. A great many of our social interactions involve
smell (or the lack of it). Billions of dollars are spent
on making our bodies smell appealing to others. It
is easy to see thatany age-related change in sense of
smell would have far-reaching consequences.
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Researchers agree that the ability to detect
odors remains fairly intact until the 60s, when it
begins to decline fairly rapidly (Murphy, 1986).
But people vary widely in the degree to which their
abilities to detect odors are affected by age. More-
over, even within the same individual, thedegree of
change depends on the odors being tested (Stevens
& Cain, 1987).

These variations could have important practical
implications. A large survey conducted by the
National Geographic Society indicated that older
adults were not as able to identify particular odors
asyounger people. One of the odors tested was the
substance added to natural gas that enables people
to detect leaks, a potentially fatal problem.
Changes in smell are greater than changes in taste
(Stevens & Cain, 1985, 1986). Because much of
the pleasure of eating comes from the odor of food,
changesin smell are a major reason for the increase
in food complaints with age.

Abnormal changes in the ability to smell are
turning out to be important in the differential
diagnosis of Alzheimer’s disease (Meisami, 1994).
According to several studies, individuals with Alz-
heimer’s disease are able to identify only 60% of the
odors identified by age-matched control partici-
pants; in more advanced stages of the disease, this
was reduced to only 40% compared with controls.
These changes provide clinicians another indicator
for diagnosing suspected cases of Alzheimer’s dis-
ease.

Psychological Effects of Olfactory Changes

The major psychological consequences of changes
in olfactory ability concern eating, safety, and
overall pleasurable experiences. Odors play an
important role in enjoying food and in protecting
us from harm. Socially, decreases in our ability to
detect unpleasant odors may lead to embarrasing
situations in which we are unaware that we have
body odors or may need to brush our teeth. Social
interactions could suffer as a result of these prob-
lems. Smells also play a key role in remembering
past life experiences. Who can forget the smell of
cookies baking in grandma’s oven when we were
little? Loss of odor cues may mean that our sense of
the past suffers as well.
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Somesthesis and Balance

Knowing our body’s position right now, feeling
our lover’s soft touch, experiencing the pain of a
paper cut, and sensing a chill in the evening air are
only a few benefits of somesthesis and balance.
These abilities convey information about touch,
pressure, pain, kinesthesis, outside temperature,
and body orientation. Unlike the other sensory
systems we have considered, the somesthetic sys-
tem has multiple types of receptors and neural
pathways, most of which convey specific informa-
tion about bodily stimulation.

Touch Sensitivity

The distribution of touch receptors is not consis-
tent throughout the body; the greatest concentra-
tions are in the lips, tongue, and fingertips. Al-
though touch thresholds increase with age in the
smooth (nonhairy) skin on the hand (Axelrod &
Cohen, 1961), touch sensitivity in the hair-covered
parts of the body is maintained into later life (Ken-
shalo, 1977). Sensitivity to vibration decreases in
the lower but not the upper part of the body begin-
ning around age 50 (Kenshalo, 1977).

Temperature Sensitivity

The complex way in which our thermal regulation
and sensing system works makes it difficult to
research. The few studies on aging and tempera-
ture sensitivity suggest a meaningful increase in the
threshold for warmth (Clark & Mehl, 1971).
Although a slight increase occurs in the cold
threshold, this change appears minimal (Hensel,
1981; Kenshalo, 1979). These data appear to
conflict with lowered tolerance of cold by older
adults. However, the discrepancy may be due to

different age effects between temperature sensitiv- -

ity and temperature regulation (Whitbourne,
1985), but we do not know for certain.

Pain Sensitivity

Although there are many studies of age-related
differences in sensitivity to pain, we still do not
have a clear picture of what happens (Harkins &
Kwentus, 1990). A major problem confronting
researchers interested in pain threshold and pain
tolerance (the highest level of pain that can be

withstood) is that pain sensitivity varies across
different locations on the body and with different
types of stimulation. Moreover, experiencing pain
is more than just a sensory experience; it involves
cognitive, motivational, personality, and cultural
factors as well.

Although older adults complain more about
pain, the research evidence is conflicting. Data
showing everything from decreased sensitivity to
increased sensitivity can be found (Harkins &
Kwentus, 1990). Corso (1987) notes that the
problem is a lack of an appropriate definition of
pain and a lack of understanding about how pain
happens.

Kinesthesis

Knowing how our arms are positioned at any
particular moment means that we have experi-
enced our sense of body position, or kinesthesis.
Kinesthesis involves sensory feedback concerning
two kinds of movements. Passive movements are
instigated by something (or someone) else, as, for
example, when our lover picks up our hand. Aczive
movement is voluntary, as in walking.

Age-related changes in passive movements de-
pend on the part of the body in question. For
example, differences are not observed for passive
movement of the big toe but are found for several
joints, including the knees and the hips (Ochs,
Newberry, Lenhardt, & Harkins, 1985). However,
age differences in active movements are not found.
For example, judgments of muscle ortendon strain
produced by picking up different weights do not
differ with age (Ochs et al., 1985).

Balance

Information about balance is provided by the
vestibular system, housed deep in the inner ear.
The vestibular system is designed to respond to the
forces of gravity as they act on the head and then to
provide this information to the parts of the brain
that initiate the appropriate movements so that we
can maintain our balance.

Dizziness and vertigo are common experiences
forolderadults (Ochsetal., 1985). Dizzinessis the
vague feeling of being unsteady, floating, and
lightheaded. Vertigo is the sensation that one or
one’s surroundings are spinning. These feelings are



unpleasant by themselves, but they can also lead to
serious injury from falls resulting from loss of
balance.

The likelihood of falling increases with age.
Falls may be life-threatening events, especially for
those 75 and older (Ochs et al., 1985). Envi-
ronmental hazards such as loose rugs and slippery
floors are more likely to be a factor for healthy,
community-dwelling older adults, whereas disease
is more likely to play a role in institutionalized
individuals. Increases in body sway, the natural
movement of the body to maintain balance, occur
with increasing age. Connections between the
degree of body sway and likelihood of falling have
been shown, with people who fall often having
more body sway (Overstall, Johnson, & Exton-
Smith, 1978).

Psychological Effects of Somesthesis
and Balance

Sensations from the skin, internal organs, and
joints serve critical functions. They keep us in
contact with our environment, help us avoid fall-
ing, serve communication functions, and keep us
safe. In terms of self-esteem, how well our body is
functioning tells us something about how well we
are doing. Losing bodily sensations could have
major implications. Increased joint stiffness, loss of
sexual sensitivity, and problems maintaining bal-
ance could result in increased cautiousness, loss of
mobility, and decreased social interaction. How
the individual views these changes is critical for
maintaining self-esteem. Providing supportive en-
vironments that lead to successful compensatory
behaviors can ameliorate the physical and social
risks of lack of motor coordination.

Concept Checks

1. What are the major structural changes with age
in the eye? What functional effects do these
changes have?

. What is presbycusis?

. Does the ability to taste change with age?

. When does the ability to detect odors begin to
change?

5. What changes occur in the skin-based senses?

N
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THE REPRODUCTIVE SYSTEM

Learning Objectives:

¢ What reproductive changes occur in women?

¢ What reproductive changes occur in men?

¢ What are the psychological effects of reproduc-
tive changes?

One of the most damaging stereotypes about
older adults is that they have no desire for sexual
contact. Nothing could be further from the truth.
Many surveys show quite clearly that regardless of
whether one is a grandparent or a newly married
young adult, sexual desire still plays a major role in
defining who we are. What is true is that human
sexual behavior involves complex interactions
among physiological and psychological factors.
Age-related changes in these factors have impor-
tant implications not only for sexual behavior but
also for overall self-esteem and well-being.

Many of the major changes in our reproductive
system begin during middle age. This has impor-
tant psychological implications, as midlife is
thought by many to be a key time for redefining
ourselves. Such changes are most apparent in
women, who undergo more dramatic physiologi-
cal changes than men.

Reproductive Changes in Women

The major reproductive change in women during
adulthood is the loss of the ability to bear children.
This change begins in the 40s, as menstrual cycles
become irregular, and by the age of 50 to 55 it is
usually complete (Rykken, 1987). This transition
during which a woman’s reproductive capacity
ends and ovulation stops is referred to as the
climacteric. Menopause refers specifically to the
cessation of menstruation. This end of monthly
periods is accompanied by decreases in the levels of
estrogen and progesterone, changes in the repro-
ductive organs, and changes in sexual functioning
(Solnick & Corby, 1983).

A variety of physical and psychological symp-
toms may accompany menopause due to decreases
in hormonal levels (Solnick & Corby, 1983). These
include hot flashes, chills, headaches, depression,
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SOMETHING TO THINK ABOUT

Hormone
Replacement Therapy

For many years, women have had the
choice of taking medications to re-
place the female hormones that are
not produced naturally by the body
after menopause. These replacement
hormones tend to reduce the physi-
ological symptoms associated with
the climacteric and may provide con-
tinued protection against cardiovas-
cular disease. However, taking these
drugs may not be risk free; some
evidence of increased breast cancer
risk in women taking replacement
hormones had been reported based
on combined analyses of small stud-
ies, but the extent of the risk for
specific groups was unclear (Colditz
etal,, 1995). One of the main prob-
lems was the lack of large-scale epi-
demiological data examining differ-
ent types of hormone therapies.
Controversy over the safety of
hormone  replacement  therapy
erupted in the summer of 1995.
Within a one-month span, two large,
well-designed studies published in
two prestigious medical journals re-
ported exactly opposite findings.

Colditz et al. (1995) began with a
sample of 121,700 nurses who were
between 30 and 55 years of age in
1976. Beginning in 1978, they had
the nurses complete questionnaires
every two years until they were diag-
nosed with breast cancer, died, or
reached the end of the study in 1992.
Based on their analysis of 725,550
person-years of follow-up, women
who had been on hormone replace-
ment therapy for 5 years or more
were at significantly increased risk for
breast cancer compared with women
who had never been on hormone
replacement therapy. The investiga-
tors noted that the risk was some-
what higher for women over age 60
and that the risk for all women was
increased for estrogen-only and
estrogen-plus-progestin  therapies.

Stanford etal. (1995) studied 537
women diagnosed with breast cancer
and 492 randomly selected control
women without a history of breast
cancer, all of whom were between
ages 50 and 64. They worked back-
ward from the case records to see
whether more women who had been
diagnosed with breast cancer had
taken hormone replacement therapy.

In direct opposition to Colditz et
al.’s findings, Stanford et al. reported
no increased risk in breast cancer
from taking estrogen-progestin hor-
mone replacement therapy.

What can we conclude? There are
obvious differences in the research
approaches in the two studies. Cold-
itz et al. (1995) followed women
prospectively; Stanford et al. (1995)
worked backward from a specific
point in time (the diagnosis of cancer
in the one group). The ages of the
samples differed, with Colditz et al.
including younger women. Differ-
ences also existed in recruitment and
in the data collection strategies. The
vast difference in the ultimate sample
sizes means that Colditz et al.’s study
was more sensitive to potential dif-
ferences. Do these factors explain
why the data are contradictory? Per-
haps, but probably not completely. It
will take still more carefully con-
trolled studies to sort out these is-
sues. In any case, it is clear that the
potential benefits of hormone re-
placement therapy must be weighed
against the potential of increased risk
for breast cancer. It’s something to
think about.

dizziness, nervousness, and a variety of aches and
pains. Although many women report no symptoms
at all, most women experience at least some due to
their fluctuating hormones. The psychological
consequences of menopause, which are often tied
to the so-called empty-nest syndrome, will be
explored more fully in Chapter 10.

There is some evidence of differences across
ethnic groups in women’s experiences before and
after the climacteric (B. Jackson, Taylor, & Pyn-
golil, 1991). For example, studies of European
American women reveal a decrease in reported
physical symptoms following climacteric. In con-
trast, African American women reported more
physical symptoms after climacteric than before.

Although these differences could be due to the
different age groups included in the various studies
(B. Jackson et al., 1991), they also draw attention
to the need to study the experiences of women
from different ethnic and racial backgrounds.
One way that the symptoms associated with the
climacteric can be addressed is through hormone
replacement therapy. Many physicians also point
out that having women take hormones after meno-
pause may also provide some protection against
cardiovascular disease, as described earlier in this
chapter. However, as discussed in the Something
to Think About feature, there is probably no other
area of medical research that has resulted in more
contradictory data about the potentially serious



side effects (or lack thereof) than is the case with
work on hormone replacement therapy.

Women’s genital organs undergo progressive
change after menopause (O’Donohue, 1987). The
vaginal walls shrink and become thinner, the size of
the vagina is reduced, the production of vaginal
lubricant is reduced and delayed, and some shrink-
age of the external genitalia occurs. These changes
have important effects on sexual activity, such asan
increased possibility of painful intercourse and a
longer time as well as more stimulation needed to
reach orgasm. More frequent failure to achieve
orgasm also occurs compared with a woman’s
younger years. However, maintaining an active sex
life throughout adulthood lowers the degree to
which problems are encountered.

Despite the physical ehanges, there is no physi-
ological reason why most women cannot continue
sexual activity and enjoy it well into old age.
Whether this happens depends more on the avail-
ability of a suitable partner than on a woman’s
desire for sexual relations. This is especially true for
older women. The Duke Longitudinal Studies of
Normal Aging (Busse & Maddox, 1985) found
that older married women were far more likely to
have an active sex life than unmarried women.
Those married women whose sex life had ceased
attributed their lack of activity to their husbands,
who agreed with the judgment. In short, the
primary reason for the decline in women’s sexual
activity with age is the lack of a willing or appro-
priatepartner, nota lack of physical ability or desire
(Robinson, 1983).

Reproductive Changes in Men

Unlike women, men do not have a physiological
(and cultural) event to mark reproductive changes.
Men do not experience a complete loss of the
ability to have children. However, men do experi-
ence a normative decline in the quantity of sperm
(Rykken, 1987). Sperm production declines by
approximately 30% between age 25 and 60
(Solnick & Corby, 1983). However, even at age 80
a man is still half as fertile as he was at age 25 and
is quite capable of fathering a child.
Withincreasing age the prostate gland enlarges,
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becomes stiffer, and may obstruct the urinary tract.
Prostate cancer becomes a real threat during
middle age (Harman & Talbert, 1985); annual
examinations are extremely important. The major-
ity of men show no reduction in testosterone
comparable to the drop women experience in
estrogen, but do demonstrate a gradual reduction
in testosterone levels after the mid-20s (Davidson
et al., 1983). However, some men who do expe-
rience an abnormally rapid decline in testosterone
production during their late 60s report symptoms
similar to those experienced by some menopausal
women, such as hot flashes, chills, rapid heart rate,
and nervousness (Harman & Talbert, 1985).

Men experience some physiological changes in
sexual performance. By old age, men report less
perceived demand to ejaculate, a need for longer
time and more stimulation to achieve erection and
orgasm, and a much longer resolution phase dur-
ing which erection is impossible (Rykken, 1987).
Older men also report more frequent failures to
achieve orgasm and of losing their erection during
intercourse. Because men’s conception of mascu-
linity is often linked to the ability to achieve
erection and subsequently reach orgasm, these
normative changes may result in psychological
stress (Rykken, 1987). Sexual satisfaction for men
in later life is directly related to the degree to which
they believe these myths of male sexuality. Erectile
failure can damage confidence and self-esteem and
support the mistaken idea that erection equals
manhood. Although erectile failure is most often
due to diabetes or depression, external (and more
easily treated) factors such as career issues, alcohol
consumption, poor health, and boredom can also
lead to decreased activity.

As with women, as long as men enjoy sex and
have a willing partner, sexual activity is a lifelong
option. Mutual sharingderived from sexual activity
outweighs any negative feelings that may accom-
panynormal declines in performance (Weg, 1983).

Psychological Consequences of Changes
in the Reproductive System

Engaging in sexual behavior is an important aspect
of human relationships throughout adulthood.
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Healthy adults at any age are capable of having and
enjoying sexual relationships. Moreover, the desire
to do so normally does not diminish. Unfortu-
nately, one of the myths in our society is that older
adults cannot and should not be sexual. Many
young adults find it difficult to think about their
grandparents in this way.

Such stereotyping has important consequences.
What comes to mind when we see an older couple
being publicly affectionate? The reaction of many is
that such behavior is cute. But observers tend not
to refer to their own or theirpeers’ relationships in
this way. Many nursing homes and other institu-
tions actively dissuade their residents from having
sexual relationships and may even refuse to allow
married couples to share the same room. Adult
children may verbalize their opinion that their wid-
owed parent does not have the right to establish a
new sexual relationship. The message we are send-
ing is that sexual activity is fine for the young but
not for the old. The major reason why older
women do not engage in sexual relations is the lack
of a socially sanctioned partner. It is not that they
have lost interest; rather, they believe that they are
simply not permitted to express their sexuality any
longer.

Concept Checks

1. What physical symptoms accompany age-
related changes in women’s reproductive sys-
tem?

2. Whatare the major changesin men’s reproduc-
tive system?

3. Does interest in sexual activity typically decline
with age?

APPEARANCE AND MOVEMENT

Learning Objectives:

* How does people’s appearance change with age?

e Whatage-related changesare there in our ability
to move around in our environment?

We see the outward signs of aging first in the
mirror: gray hair, wrinkled skin, and the bulge
around our middle. These changes occur gradually
and at different rates. How we perceive that person
staring back at us in the mirror says a great deal
about how we feel about aging; positive feelings
about the signs of aging are related to positive
self-esteem (Berscheid, Walster, & Bohrnstedt,
1973).

How easily we move our changing bodies in
negotiating the physical environment is also a
major component of adaptation and well-being in
adulthood (Lawton & Nahemow, 1973). If we
cannot get around we are forced to depend on
others, which lowers our self-esteem and sense of
competence. Having a body that moves effectively
also allows us to enjoy physical activities such as
walking, swimming, and skiing.

Appearance

To get a complete picture of age-related changes in
appearance, we will consider the skin, hair, voice,
and body build separately.

Skin
For many people, realization that they are aging
comes with their first awareness of creases, furrows,
and sagging in their skin (Whitbourne, 1985). On
that day, it makes no difference that these changes
are universal and inevitable. Or that they are due to
a combination of changes in the structure of the
skin and its connective and supportive tissue and to
the cumulative effects of damage from exposure to
sunlight (A. M. Kligman, Grove, & Balin, 1985).
What matters on that day is that they have seen
their first wrinkle up close and personally.
Wrinkles result from a complex process. It takes
four steps to make a wrinkle (A. M. Kligman et al.,
1985). First, the outer layer of skin becomes
thinner through cell loss, causing the skin to
become more fragile. Second, the collagen fibers
that make up the connective tissue lose much of
their flexibility, making the skin less able to regain
its shape after a pinch, for example. Third, elastin
fibers in the middle layer of skin lose their ability to



As this middle-aged man is discovering all too clearly,
hair loss and facial wrinkles are sure signs of aging that
many people find difficult to accept.

keep the skin stretched out, resulting in sagging.
Finally, the underlying layer of fat, which helps
provide padding to smooth out the contours,
diminishes.

As much as people dislike wrinkles in American
culture, it may come as a surprise to learn that
much of the facial wrinkling experienced by adults
is self-inflicted (A. M. Kligman et al., 1985). Facial
wrinkles are not due solely (or perhaps even pri-
marily) to age-related processes but also to chemi-
cal, physical, or other traumas. For example, many
features of the ““old” face including wrinkles are
sunshine-induced: precancers, cancers, benign
growths, blotches, saggy or stretchable skin, coarse
skin, and yellow skin. Proper use of sunscreens and
sunblocks slows the development of these prob-
lems (L. H. Kligman, Aiken, & Kligman, 1982).
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The message is clear: Young adults who are dedi-
cated sun-worshippers will eventually pay a high
price for their tans.

A lifetime of sun and of normative age-related
processes makes older adults’ skin thinner, gives it
a leathery texture, makes it less effective at regu-
lating heat or cold, and makes it more susceptible
to cuts, bruises, and blisters (Fenske & Lober,
1990). The coloring of light-skinned people un-
dergoes additional changes with age. The number
of pigment-containing cells in the outer layer
decreases, and those that remain have less pigment,
resulting in somewhat lighter skin. In addition, age
spots (areas of dark pigmentation that look like
freckles) and moles (pigmented outgrowths) ap-
pear more often (A. M. Kligman et al., 1985).
Some of the blood vessels in the skin may become
dilated and create small, irregular red lines. Vari-
cose veins may appear as knotty, bluish irregulari-
ties in blood vessels, especially on the legs (Bier-
man, 1985).

Hair

Gradual thinning and graying of the hair of both
men and women occurs inevitably with age, al-
though there are large individual differences in the
rate of these changes (Kenney, 1982). Hair loss is
caused by destruction of the germ centers that
produce the hair follicles, whereas graying results
from a cessation of pigment production. Men
usually do not lose facial hair as they age; witness
the number of balding men with thick bushy
beards. In contrast, women often develop patches
of hair on their face, especially on their chin. This
hair growth is related to the hormonal changes of
the climacteric (Kenney, 1982).

Voice

How one’s voice sounds is one way we judge the
age of a person. Younger adults’ voices tend to be
full and resonant, whereas older adults’ voices tend
to be thinner or weaker. Age-related changes in
one’s voice include lowering of pitch, increased
breathlessness and trembling, slower and less pre-
cise pronunciation, and decreased volume. Some
researchers (such as Benjamin, 1982) report that
changes in the larynx (voice box), the respiratory
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system, and the muscles controlling speech cause
these changes. However, other researchers con-
tend that these changesresult from poor health and
are not part of normal aging (Ramig & Ringel,
1983). The question of whether changes in the
voice are normative or mainly the product of
disease remains unresolved.

Body Build

Two noticeable changes occur in body build dur-
ing adulthood: a decrease in height and fluctua-
tions in weight (Kenney, 1982). Height remains
fairly stable until the 50s. Between the mid-50sand
mid-70s men lose about 1% inches and women
lose about 2 inches (Hayflick, 1994). Garn (1975)
writes that this shortening is caused by compres-
sion of the spine from loss of bone strength,
changesin the discs, and changes in posture. More
details on changes in bone structure are provided
below.

The experience of middle-age bulge is common.
Typically, people gain weight between their 20s
and their mid-50s, butlose weight throughout old
age (Shephard, 1978). In old age the body loses
muscle and bone, which weigh more than fat, in
addition to some fat.

Psychological Consequences of Changes
in Appearance

The appearance of wrinkles, gray hair, fat, and the
like can have a major effect on an individual’s
self-concept (Sontag, 1972). Middle-aged adults
may still think of themselves as young and may not
appreciate others’ references to them as old. Be-
cause our society places high value on looking
young, middle-aged and older adults, especially
women, may be regarded as less desirable on any
number of dimensions, including intellectual ca-
pacity (Connor, Walsh, Lintzelman, & Alvarez,
1978). In contrast, middle-aged men with some
gray hair are often considered distinguished, more
experienced, and more knowledgeable than their
younger counterparts.

Given social stereotypes, many women use any
available means to compensate for these changes.
Some age-related changes in facial appearance can
be successfully disguised with cosmetics. Hair dyes

can restore color. Surgical procedures such as
facelifts can tighten sagging and wrinkled skin. But
even plastic surgery only delays the inevitable; at
some point everyone takes on a distinctly old
appearance (A. M. Kligman et al., 1985).

Not everyone tries to hide the fact that he or
she is aging. Many older people accept changes
in their appearance without losing self-esteem.
For example, Barbara Bush made an important
statement about accepting aging by not dyeing
her hair. These individuals powerfully counter-
balance the dominant youth-oriented view in
American society.

Movement

Muscles
As we grow older, the amount of muscle tissue in
our bodies declines (Whitbourne, 1985). This loss
is hardly noticeable in terms of strength and
endurance; even at age 70 the loss is no more than
20% (deVries, 1983). After that, however, the rate
of change increases. By age 80 the loss in strength
is up to 40%, and it appears to be more severe in the
legs than in the arms and hands (Grimby & Saltin,
1983; Shephard, 1981). However, some people
retain their strength well into old age. In one study,
15% of people over age 60 showed no loss of grip
strength over a 9-year period (Kallman, Plato, &
Tobin, 1990). Research evidence suggests that
muscle endurance also diminishes with age, but at
a slower rate (Spirduso & MacCrae, 1990). Men
and women show no differences in the rate of
muscle change (Spirduso & MacCrae, 1990).
Losses in strength and endurance in old age
have much the same psychological effect as
changes in appearance (Whitbourne, 1985). In
particular, these changes tell the person that he or
she is not as capable of adapting effectively to the
environment. Loss of muscle coordination (which
may lead to walking more slowly, for example) may
not be inevitable, but it can prove embarrassing
and stressful. Exercise can improve muscle
strength. Interestingly, the rate of improvement
does not seem to differ with age; older adults get
stronger at the same rate as younger adults (Mori-
tani & deVries, 1980).



Bones and Joints

Normal aging is accompanied by the loss of bone
tissue from the skeleton (Exton-Smith, 1985).
Bone loss begins in the late 30s, accelerates in the
50s (particularly in women), and slows by the 70s
(Avioli, 1982). The gender difference in bone loss
isimportant. Once the process begins, women lose
bone mass approximately twice as fast as men
(Garn, 1975). The difference is due to two factors:
Women have less bone than men in young adult-
hood, meaning that they start out with less ability
to withstand bone loss before it causes problems;
and the depletion of estrogen after menopause
speeds up bone loss (Heaney, Gallagher, Johnston,
Neer, Parfitt, & Wheden, 1982).

The age-related process involves a loss of inter-
nal bone mass, which makes bones more hollow.
Note that there is also a small age-related gain due
to bone growth; however, this gain islimited to the
outer surface of the bone. In addition to these
changes, bones tend to become porous with age.
All of these bone changes cause an age-related
increase in the likelihood of fractures (Currey,
1984). Broken bones in older people present more
serious problems than in younger adults. When the
bone of an older person breaks, it is more likely to
snap and cause a ““clean” fracture that is difficult to
heal. Bones of younger adults fracture in such away
that there are many cracks and splinters to aid in
healing. This is analogous to the difference in
breaking a young, green tree branch and an old,
dry twig.

Women are especially susceptible to severe
bone degeneration, a disease called osteoporosis
in which the loss of bone mass and increased
porosity create bones that resemble laced hon-
eycombs (Meier, 1988). Osteoporosis is the lead-
ing cause of broken bones in women (Exton-
Smith, 1985). The disease appears more often in
fair-skinned, European American, thin, and small-
framed women than in other groups; for example,
rates are substantially lower in African American
women (Meier, 1988). Radiographic (such as
X-ray) evidence suggests that at least 65% of all
women over age 60 and virtually all women over
age 90 are affected; in all, more than 20 million
women in the United States have osteoporosis,
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with millions more at risk (Meier, 1988). Os-
teoporosis is also related to low bone mass at
skeletal maturity, deficiencies of calcium and vita-
min D, estrogen depletion, and lack of weight-
bearing exercise (Meier, 1988). The gender, age,
and race factors are probably related to differences
on the other variables; for example, females tend to
eat diets much lower in calcium than do males.
Other risk factors include smoking, high-protein
diets, and excessive alcohol, caffeine, and sodium
intake (Exton-Smith, 1985).

The relationship of dietary calcium to os-
teoporosis is controversial (Meier, 1988). There is
some evidence that dietary supplements of calcium
after menopause do not slow the rate of bone loss;
benefits appear to accrue when the supplements are
provided before menopause. The reasons why
estrogen depletion affects bone loss are also not
understood, mainly because the effects must be
indirect, as there are no estrogen receptors in bone
tissue (Meier, 1988). Although estrogen replace-
ment therapy may slow bone loss, this approach
must be used cautiously because of potential side
effects such as endometrial cancer. Additionally,
estrogen therapy must be continued indefinitely,
because bone loss speeds up as soon as the therapy
is stopped. Finally, data showing that vitamin D
metabolism plays a causative role in osteoporosis
are clear; however, whether supplementary dietary
vitamin D retards bone loss is less certain (Meier,
1988). Some research shows that vitamin D ad-
ministered after menopause slows the loss of bone,
whereas other research does not. However, the
U.S. Food and Drug Administration endorses
vitamin D supplements as a therapy for osteoporo-
sis on the grounds that side effects are minimal and
that there are some supportive data. Some evi-
dence also supports the view that oral ingestion of
magnesium, zinc, vitamin K, and special forms of
fluoride may also be effective.

Age-related changes in the joints occur as a
result of a degeneration of the protective cartilage
(Exton-Smith, 1985). Beginning in the 20s carti-
lage shows signs of deterioration, such as thinning
and becoming cracked and frayed. Over time the
bones underneath the cartilage become dam-
aged, which, if this process occurs to a great
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extent, results in the disease osteoarthritis. Os-
teoarthritis is marked by gradual onset and pro-
gression of pain and disability, with minor signs of
inflammation (Rogers & Levitin, 1987). The dis-
ease usually becomes noticeable in late middle age
or old age, and it is especially common in people
whose joints are subjected to routine overuse and
abuse, such as athletes and manual laborers. Os-
teoarthritis is truly a wear-and-tear disease. Pain is
typically worse when the joint is used, but redness,
heat, and swelling are minimal or absent. Osteoar-
thritis usually affects the hands, spine, hips, and
knees, sparing the wrists, elbows, shoulders, and
ankles. Effective management approaches consist
mainly of certain steroids and antiinflammatory
drugs, rest and nonstressful exercises that focus on
range of motion, diet, and a variety of homeopathic
remedies.

A second and more common form of arthri-
tis is rheumatoid arthritis, a more destructive
disease of the joints (Rogers & Levitin, 1987).
Rheumatoid arthritis also develops slowly and
typically affects different joints and different types
of pain than osteoarthritis. Most often, a pattern of
morning stiffness and aching develops in the fin-
gers, wrists, and ankles on both sides of the body.
Joints appear swollen. The typical therapy for
rheumatoid arthritis consists of aspirin or other
nonsteroidal antiinflammatory drugs. Newer
chemical therapies (such as methotrexate) and
experimental drugs (such as cyclosporine) are
showing promising results (Kremer, 1990). Rest
and passive range-of-motion exercises are also
helpful. Contrary to popular belief, rheumatoid
arthritis is not contagious, hereditary, or self-
induced by any known diet, habit, job, or exposure.
Interestingly, the symptoms often come and go in
repeating patterns.

Psychological Consequences of Changes
in Movement

The changes in the joints, especially in arthritis,
have profound psychological effects (Whitbourne,
1985). These changes can severely limit move-
ment, thereby reducing independence and the
ability to complete normal daily routines. More-
over, joint pain is very difficult to ignore or
disguise, unlike changes in appearance. Conse-

quently, the person who can use cosmetics to hide
changes in appearance will not be able to use the
same approach to deal with constant pain in the
joints. However, participation in an exercise pro-
gram appears to have some benefit. Older adults
who suffer bone fractures face, in addition to the
usual discomfort, several other consequences. For
example,a hip fracture may force hospitalization or
even astay in a nursing home. For all fractures, the
recovery period is considerably longer than that for
a younger adult. Additionally, older people who
witness friends or relatives struggling during reha-
bilitation may reduce their own activities as a
precautionary measure (Costa & McCrae, 1980a).

Concept Checks

1. What changes occur in skin, hair, voice, and
body build with age?

2. What happens to muscles, bones, and joints
as we grow older?

SUMMARY
Biological Theories Of Aging

Wear and Tear Theory

Wear and tear theory suggests the body is much
like a machine that gradually deteriorates over
time. Although there is evidence that some organ
systems do wear out, this theory does not explain
why we age.

Cellular Theories

Cellular theories suggest that there may be limits
on how often cells may divide before dying (termed
the Hayflick limit), which may partially explain
aging. A process called cross-linking results when
certain proteins interact randomly and produce
molecules that make the body stiffer. A third type
of cellular theory proposes that free radicals, which
are highly reactive chemicals produced randomly
during normal cell metabolism, cause cellular dam-
age. Spontaneous changes in DNA may also be
responsible for aging.



Rate of Living Theories

Rate of living theories are based on the idea that
people are born with a limited amount of some
substance, potential energy, or physiological capac-
ity that can be expended at some rate. Metabolic
processes such as eating fewer calories or reducing
stress may be related to living longer. The body’s
declining ability to adapt to stress with age may also
be a partial cause of aging.

Programmed Cell Death

Programmed cell death is based on genetic hypoth-
eses about aging. Specifically, there appears to be a
genetic program that is triggered by physiological
processes, the innate ability to self-destruct, and
the ability of dying cells to trigger key processes in
other cells.

Implications of the Developmental Forces

Although biological theories are the foundation of
biological forces, the full picture of how and why
we age cannot be understood without considering
the other three forces (psychological, sociocul-
tural, and life-cycle).

The Brain

Age-Related Structural Changes
in the Neuron

Neurons are the basic cells in the brain. Some
neurons develop neurofibrillary tangles, new fi-
bers produced in the axon that are twisted. Large
numbers of these are associated with Alzhei-
mer’s disease. Some neurons lose dendrites with
age, whereas others gain dendrites. Damaged or
dying neurons sometimes become surrounded
by protein and form neuritic plaques. Large num-
bers of plaques are associated with Alzheimer’s
disease.

Changes in Communication Among Neurons

The ways in which neurons are interconnected
change with age. Several neurotransmitter levels
decrease with age, including dopamine, acetyl-
choline, and serotonin. These changes have im-
portant implications for drug interventions in
older adults.
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Studying Brain-Behavior Relations:
Imaging Techniques

Three types of brain imaging are used in research:
computed tomography (CT), magnetic resonance
imaging (MRI), and positron emission tomogra-
phy (PET). Each provides important information
about brain structures. MRI scans are used most
often in routine diagnosis of brain diseases. PET
scans also provide information on brain metabo-
lism.

Psychological Consequences of Brain Aging

The term senility no longer has medical meaning,
nor do all (or even most) older adults become
“senile.” However, many people remain con-
cerned about this issue. Brain changes underlie
many behavioral changes, including memory.

The Immune System

Changes in Immune System Cells

The immune system is made of three parts. The
number of lymphocytes (either T- or B-type) does
notchangewithage. However, theydo notworkas
quickly or as well in older adults, and the response
time to build up lymphocytes is longer.

Antibodies and Autoimmunity

Some antibodies to specific diseases appear to
decrease in number with age. In addition, people
begin to develop autoimmunity, the development
of antibodies that attack the body itself.

AIDS in Adult Development and Aging

AIDS is the leading killer of young adult males in
some communities. The number of older adults
with AIDS is increasing. Older adults’ health
declines faster once AIDS symptoms begin. Edu-
cational programs targeting older adults are
needed.

Psychological Consequences of Changes
in the Immune System

The belief that nothing can be done about illness in
late life is often incorrect. Inmunizations for many
diseases exist, and are especially recommended for
older adults.
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The Cardiovascular System

Age-Related Changes in Cardiovascular
Structure and Function

Some fat deposits in and around the heart, as well
as inside arteries, is a normal part of aging. Heart
muscle gradually is replaced with stiffer connective
tissue. The most important change in the circula-
tory system is the stiffening (‘“‘hardening”) of the
walls of the arteries.

Cardiovascular Disease

Overall, men have a higher rate of cardiovascular
disease than women. Several diseases increase in
frequency with age: ischemic heart disease, cardiac
arrhythmias, angina, heart attack, atherosclerosis
(severe buildup of fat inside and the calcification of
the arterial walls), cerebrovascular disease (cardio-
vascular disease in the brain), and hypertension
(high blood pressure).

Psychological Consequences of Changes
in the Cardiovascular System

The most important psychological effect of cardio-
vascular disease is the lifestyle changes people make
to avoid cardiovascular disease. These changes
include exercising, stopping smoking, and eating
healthier diets.

The Respiratory System

Age-Related Structural
and Functional Changes

The amount of air we can take into our lungs
and how easily we can exchange oxygen and car-
bon dioxide decrease with age. Declines in the
maximum amount of air we can take in also
occur.

Respiratory Diseases

Chronic obstructive pulmonary disease (COPD),
suchasemphysema, increase with age. Emphysema
is the most common form of age-related COPD;
although most cases are caused from smoking, a
few are caused from secondhand smoke, breathing
polluted air, or genetic factors.

Psychological Consequences of Changes in
the Respiratory System

Shortness of breath due to age-related changes
may result in a reduction of activity in older adults.
This may result in some people becoming overly
cautious and socially withdrawn.

The Senses

Vision

Several age-related changes occur in the structure
of the eye, including opaque spots on the lens
(cataracts), glaucoma, macular degeneration, and
diabetic retinopathy. Changes in visual function-
ing with age include the need for increased illu-
mination, increased susceptibility to glare, diffi-
culty seeing nearby objects (presbyopia), de-
creased acuity, and slower light and dark
adaptation.

Hearing

Age-related declines in the ability to hear high-
pitched tones (presbycusis) are universal. Exposure
to noise speeds up and exacerbates hearing loss.
Psychologically, losses in hearing can reduce the
ability to have satisfactory communication with
others.

Taste

Age-related changes in taste are minimal. Many
older adults complain about boring food; however,
these complaints appear to be largely unrelated to
changes in taste ability.

Smell

The ability to detect odors declines rapidly after age
60 in most people. Changes in smell are primarily
responsible for reported changes concerning food
preference and enjoyment.

Somesthesis and Balance

Changes in sensitivity to touch, temperature, and
pain are complex and not understood; age-related
trends are unclear in most cases. Dizziness and
vertigo are common in older adults and increase
with age, as do falls. Changes in balance may



result in increased caution in older adults when
walking.

The Reproductive System

Reproductive Changes in Women

The transition from being able to have children to
the cessation of ovulation is termed the climacteric;
menopause refers to the end of menstruation. A
variety of physical and psychological symptoms
accompany menopause (e.g., hot flashes), includ-
ing several in the genital organs. No changes
occur in the desire to have sex; however, the
availability of a suitable partner for women is a
major barrier.

Reproductive Changes in Men

In men, sperm production declines gradually with
age. Changes in the prostate gland occur and
should be monitored byyearly examinations. Some
changes in sexual performance, such as increased
time to erection and ejaculation, and of the refrac-
tory period are typical.

Psychological Consequences of Changes
in the Reproductive System

Healthy adults of any age are capable of engag-
ing in sexual activity, and the desire to do so does
not diminish with age. However, societal stereo-
typing creates barriers to free expression of such
feelings.

Appearance and Movement

Appearance

Normative changes with age in appearance in-
clude: wrinkles, gray hair, thinner and weaker
voice, decrease in height, and increase in weight in
midlife followed by weight loss in late life. Cultural
stereotypes have an enormous influence on the
personal acceptance of age changes in appearance.

Movement

The amount of muscle decreases with age, but
strength and endurance only change slightly.
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Loss of bone mass is normative; in severe cases,
though, the disease osteoporosis may result in
which bones become brittle and honeycombed.
Osteoarthritis and rheumatoid arthritis are two
diseases thatimpaira person’s ability to get around
and function in the environment.

REVIEW QUESTIONS

Biological theories of aging

* What biological theories have been proposed to
explain aging? What are their similarities and
differences?

* Why do some people argue that diets high in
antioxidants can prolong life?

e What are some of the sociocultural forces that
operate on the biological theories? What are
some examples of these forces?

The brain

e What structural changes occur in the neuron
with age? How are these changes related to
diseases such as Alzheimer’s?

What happens to the interconnections among
neurons with age?

e What changes occur in neurotransmitters with
age?

What types of brain imaging techniques are used
and what structures and processes do they mea-
sure?

What are the relationships between changes in
the brain and changes in behavior?

The immune system

* What changes occur in the immune system with
age?

* What happens in the development of antibodies
as people grow older?

* How is AIDS affecting older adults?

The cardiovascular system

¢ What changes occur in the cardiovascular system
with age? What gender differences have been
noted? Which cardiovascular diseases increase in
frequency with age?
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The respivatory system

e What changes occur in the respiratory system
with age? How are respiratory diseases related to
age?

The senses

* What age-related changes occur in vision? What
are the psychological effects of these changes?

e What age-related changes occur in hearing?
What are the psychological effects of these
changes?

e What age-related changes occur in taste and
smell?

* What age-related changes occur in somesthesis,
balance, and movement?

The reproductive system

e What age-related changes occur in women and
men concerning their reproductive ability?

* How does interest in sexual activity change with
age? What constraints operate on men and
women? )

Appearance and movement

* What age-related changes occur in appearance?

* What happens to muscle and bone tissue with
age?

INTEGRATING CONCEPTS
IN DEVELOPMENT

1. How do the various biological theories of
aging match with the major age-related
changes in body systems? Which theories do
the best job? Why?

2. Why do you think that the rates of death from
cardiovascular disease are so much higher in
industrialized countries?

3. How might the age-related changes in the
respiratory system be linked with societal poli-
cies on the environment?

4. Given what you now know about normative
changes in appearance, what would you say
about the stereotypes of aging you identified in
the Discovering Development exercise you did
in Chapter 1?

KEY TERMS

acuity Ability to see detail.

angina A painful condition caused by temporary
constriction of blood flow to the heart.

antibody Type of immune system cell produced
by lymphocytes that fights invading cells.

atherosclerosis A process by which fat is depos-
ited on the walls of arteries.

autoantibodies Antibodies that attack the body
itself.

autoimmunity The process by which autoanti-
bodies are produced, which may be partially
responsible for aging.

cardiac arrhythmias Irregularities in the heart-
beat.

cataracts Opaque spots in the lens of the eye
which seriously limit the amount of light trans-
mitted.

cerebral hemorrhage The breaking of a blood
vessel in the brain.

cerebrovascular accident (CVA) An interrup-
tion of the blood flow in the brain.

cerebrovascular disease A form of cardiovascu-
lar disease that involves the blood vessels in the
brain.

chronic obstructive pulmonary disease
(COPD) A family of age-related lung diseases
that block the passage of air and cause abnor-
malities inside the lungs.

climacteric The transition during which a wom-
an’s reproductive capacity ends and ovulation
stops.

cross-linking Random interaction among pro-
teins that produce molecules that make the
body stiffer.

dark adaptation A process by which the eye
adapts from a bright environment to a dark one.

dendrites The part of a neuron that receives
incoming information from other nearby neu-
rons.

emphysema Severe lung disease that greatly re-
duces the ability to exchange carbon dioxide for
oxygen.

free radicals Deleterious and short-lived chemi-
cals that cause changes in cells that are thought
to result in aging.



glaucoma Condition in which the fluid in the eye
does not drain properly, causing very high
pressure in the eyeball.

Hayflick limit The biological limit to the num-
ber of times a cell is able to reproduce itself,
which is thought to be related to aging.

hypertension A disease in which one’s blood
pressure is too high.

ischemicheartdisease The most common form
of cardiovascular disease in older adults caused
by decreased oxygen or poor circulation in the
coronary arteries.

light adaptation The process by which the eye
adapts from a dark environment to a bright
environment.

lymphocytes Cells in the immune system re-
sponsible for fighting diseaseand other invading
cells.

macular degeneration The progressive and ir-
reversible destruction of receptors in the eye
from any of a number of causes.

menopause The cessation of menstruation.

myocardial infarction A heart attack.

neuritic plaques A normative change in the
brain involving amyloid protein collecting on
dying or dead neurons. Large numbers of neu-
ritic plaques is a defining characteristic of Alz-
heimer’s disease.

neurofibrillary tangles A normative age-related
change in the brain involving the production of
new fibers in the neuron. Large numbers of
neurofibrillary tangles is a defining characteris-
tic of Alzheimer’s disease.

neurons The basic cells in the brain.

neurotransmitters Chemicals released by neu-
rons that are used for communicating between
neurons,

osteoarthritis A form of arthritis marked by
gradual onset and progression of pain and
swelling, primarily due to overuse of a joint.

osteoporosis A degenerative bone disease more
common in women in which bone tissue dete-
riorates severely to produce honeycomb-like
bone tissue.

presbycusis A normative age-related loss of the
ability to hear high-pitched tones.

presbyopia The normative age-related loss of
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the ability to focus on nearby objects, usually
resulting in the need for glasses.

programmedcelldeath Theideathatsome cells
are genetically programmed to die at particular
points in the life span.

rate of living theories Biological theories of
aging based on the idea that people are born
with a limited amount of some substance, po-
tential energy, or physiological capacity that can
be expended at some rate.

rheumatoid arthritis A destructive form of ar-
thritis involving more swelling and more joints
than osteoarthritis.

synapse The gap between the terminal branches
of one neuron and the dendrites of another
neuron across which neurotransmitters travel.

terminal branches The transmitter-like parts of
neurons that release neurotransmitters.

transmissiveness The degree to which light
passes through the eye.

vestibular system Sensory system in the inner
ear that allows us to keep our balance.

visual accommodation The eye’s ability to ad-
just and focus.

wear and tear theory A biological theory of
aging stating that aging is due to the body
simply wearing itself out.
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Ought we to listen to the cry of humanity that
life is too short and that itwould be well to prolong
it? Would it really be for the good of the human race
to extend the duration of the life of [people]
beyond its present limits? Already it is complained
that the burden of supporting old people is too
heavy, and [ politicians] are perturbed by the enor-
mous expense which will be entailed by State
support of the aged. . . .

It has long been a charge against medicine and
hygiene that they tend to weaken the human race.
By scientific means unhealthy people, or those
with inherited blemishes, have been preserved so
that they can give birth to weak offspring. . . . It
is clear that a valuable existence of great service
to humanity is compatible with ... precarious
health. . . . It does not follow that we ought to
cherish diseases and leave to natural selection the
duty of preserving the individuals which can resist
them. On the other hand, it is indispensable to
try to blot out the diseases themselves, and, in
particular, the evils of old age, by the methods of
hygiene and therapeutics. . . . We must use all our
endeavors to allow [people] to complete their
normal course of life, and to make it possible for
old [people] to play their parts as advisers and
judges, endowed with their long experience of
life.

Does this passage sound vaguely familiar, along
the lines of contemporary debates over the quan-
tity versus quality of life, the cost of health care
for older adults, and calls for additional research
on the causes and effective treatments for diseases
such as cancer and Alzheimer’s disease? If so,
you may be surprised to learn that it appeared in
1908 in a collection of Elie Metchnikoff’s works
The Prolongation of Life. Metchnikoff, a Russian
scientist who lived from 1845 to 1916, recog-
nized the importance of separating the issues of
disease and aging in order to focus scientific
research efforts on eliminating disease so that
older adults would be able to lead more produc-
tive lives and be viewed by society as having
important contributions to make. The contem-
porary feel of Metchnikoff’s writings shows that
the current debates have a long history and that

it is due to the kinds of research he and others
championed that more people than ever are living
to old age.

In this chapter we will see how longevity, health,
and prevention have changed since Metchnikoff’s
era. We will see that all of these topics are linked
through the basic developmental forces. To the
extent that they all have some connection with
lifestyle, we will consider how they may be at least
partly under our control. At times, you may feel
that many of the findings and recommendations
appear to be little more than common sense.
However, we must remember that many people in
industrialized societies may not have the resources
to live healthy lifestyles and that others choose not
to follow even the most basic guidelines for a
healthy lifestyle.

We will begin by considering the factors influ-
encing how long people live. Next, we will focus on
one of the most pervasive influences on health—
stress—and discover what some of these effects are.
Following that, we will consider several specific
aspects of lifestyle: smoking, drinking, exercise,
sleep, and nutrition. Each of these has important
influences on the development of chronic condi-
tions. Because it is often an outcome of an un-
healthy lifestyle, cancer will be considered as an
example of how these various influences may
produce disease. Finally, we will conclude with a
developmental perspective on health, disease, and
prevention.

Throughout this discussion, we will relate the
interactions among the basic developmental forces
to the topics encountered here. For example, we
will see how our genetic heritage interacts with
lifestyle to affect how long we live.

HOW LONG WILL WE LIVE?

Learning Objectives:

e What are the average and maximum longevity for
humans?

e What genetic and environmental factors influ-
ence longevity?

* What ethnic factors influence average longevity?



* What factors create gender differences in average
longevity?

As we saw in Chapter 2, many more people are
living to old age today than ever before. Young
people today have already seen far more older
adults than their great-great-grandparents did
even if they themselves lived to old age. The
tremendous increase in the number of older adults
has focused renewed interest in life expectancy.
Knowing how long we are likely to live is important
not only for planning our lives, but also for
government agencies, service programs, the busi-
ness world, and insurance companies. Why? The
length of life has an enormous impact on just about
every aspect of life—from decisions about govern-
ment health care programs (much higher costs to
care for more chronically ill people) to retirement
policy (debates over the age at which people may
collect maximum retirement benefits) to premi-
ums for life insurance (longer lives on average mean
cheaper rates for young adults). Longer lives have
forced change in all of these areas and will continue
to do so into the next century.

Life expectancy can be examined from the
perspective of the basic developmental forces,
because how long we live depends on complex
interactions among biological, psychological, so-
cioeconomic, and life-cycle forces. For example,
some people have many relatives who live to very
old age, whereas others have relatives who die
rather young. It is true that tendencies toward long
lives (or short ones, for that matter) tend to run in
families. As we will see, our “long-life genes” play
a major role in governing how long we are likely to
live.

But the world in which we live can affect how
long we live, too. Environmental factors such as
disease or toxic chemicals modify our genetic
heritage and shorten our lifetime, sometimes dras-
tically. By the same token, other environmental
factors such as access to high-quality medical care
can sometimes treat genetic defects that would
have caused early death, thereby significantly alter-
ing our genetic heritage for the better. In short, no
one developmental force can account for the
length of life. Let’s begin our exploration of how
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Increasing the chances of living to celebrate one’s
100th birthday, as this woman is doing, takes a com-
bination of good genes and a healthy lifestyle.

longwelive with a discussion of different aspects of
the concept of longevity.

Average and Maximum Longevity

The number of years one lives, as jointly deter-
mined by genetic and environmental factors, is
called longevity. Researchers distinguish between
two different types of longevity: average longevity
and maximum longevity. Average longevity is
commonly called average life expectancy and
refers to the age at which half of the individuals
who are born in a particular year will have died.
Average longevity is affected by both genetic and
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environmental factors, as we will see in the next
section. For people in the United States average
longevity has been increasing steadily over this
century; recent estimates are presented in Figure
4.1. Note in the figure that the most rapid increase
in average longevity occurred in the first half of this
century. These increases in average longevity were
due mostly to declines in infant mortality rates
through the elimination of diseases such as small-
pox and polio and through better health care.
Decrease in the number of women who died
during childbirth was especially important in rais-
ing average life expectancies for females. All of
these advances in medical technology and im-
provements in health care mean that more people
survive to old age, thereby increasing average
longevity in the general population.

Average longevity can be computed for people
at any age. The most common method is to
compute average longevity at birth, which is the
projected age at which half of the people born in a
certain year will have died. This computation takes
into account people who die at any age, from
infancy onward. When average longevity is com-

puted at other points in the life span, the calcula-
tion is based on all of the people who are alive at
that age; people who died earlier are not included.
For example, computing the average longevity for
people currently 40 years old would provide a
predicted age at which half of those people will
have died. People born into the same birth cohort
but who died prior to age 40 would not be
counted. The elimination of those who die at early
ages from the computation of average longevity at
a specific age explains why projected average lon-
gevity at age 65 is longer than it was at birth.
Maximum longevity refers to the oldest age
to which any individual of a species lives.
Although the biblical character Methuselah is said
to have lived to the ripe old age of 969 years,
modern scientists are more conservative in their
estimates of a human’s maximum longevity. Most
estimates place the limit somewhere around 120
years (Fry, 1985), arguing that the key body
systems such as the cardiovascular system have
limits on how long they can last. Whether this
estimate of maximum longevity will change as new
technologies produce better artificial organs re-



mains to be seen. An important issue, of course, is
whether extending the life span indefinitely would
be a good idea.

Because maximum longevity of different animal
species varies considerably, scientists have tried to
understand these differences by considering im-
portant biological functions such as metabolic rate
or relative brain size (Hayflick, 1994). Just as with
biological theories of aging, none of these expla-
nations has met with complete success (Hayflick,
1994). For example, why the giant tortoises of the
Galapagos Islands typically live longer than we do
remains a mystery.

Genetic and Environmental Factors
in Longevity

What influences how long we will live on average?
The general answer to this question is that one’s
average longevity is influen¢ed by genetic, environ-
mental, ethnic, and gender factors. Clearly, these
factors interact; being from an ethnic minority
group, for example, means that one has a higher
risk of exposure to a harmful environment. But itis
important to examine each of these and see how
they influence our longevity. Let’s begin with
genetic and environmental factors.

Genetic Factors

A good way to increase one’s chances of a long life
is to come from a family with a history of long-lived
individuals (Dublin, Lotka, & Spiegelman, 1946).
For example, if your mother lives toatleast age 80,
roughly 4 years are added toyour average longevity
(Woodruff-Pak, 1988). Alexander Graham Bell
(who also received the credit for inventing the
telephone) was one of the first people to demon-
strate systematically the benefits of coming from a
long-lived family. Bell considered 8,797 of William
Hyde’s descendants and found that children of
parents who had lived beyond 80 survived about
20 years longer than children whose parents had
both died before they were 60. Evidence from
research on twins also points toward the impor-
tance of genetics in determining longevity. Kall-
mann (1957) showed that even when identical
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twins lived in dif ferent environments, they died, on
average, within about 3 years of each other,
whereas fraternal twins died on the average of
about 6 years apart.

Having long- or short-lived relatives is not the
only genetic effect on longevity. Some diseases also
have aknown genetic component. Two of the best
known of these are cardiovascular disease and
Alzheimer’s disease. The effects of these diseases
onaveragelongevityis significant. For example, for
each parent, grandparent, or sibling who dies of
cardiovascular disease before age 50, one typically
loses 4 vyears from one’s average longevity
(Woodruff-Pak, 1988).

One exciting line of research, the human ge-
nome project, is attempting to map all of our
genes. This research and its spin-offs in microbiol-
ogy and behavior genetics has already produced
some astounding results in terms of genetic link-
ages to disease. In the past few years, genetic links
have been identified for cystic fibrosis, Alzheimer’s
disease, several forms of cancer, obesity, and some
forms of alcoholism. Some attemptsare even being
made at treating genetic diseases by implanting
“corrected” genes into young children in the
hopes that the good genes will reproduce and
eventually wipe out the defective genes. Perhaps
these approaches may produce future cures for
genetic diseases that do not make their appearance
until adulthood, such as Huntington’s disease.

Environmental Factors

Although heredity is a major determinant of lon-
gevity, environmental factors also affect the life
span (Schneider & Reed, 1985). Some environ-
mental factors are more obvious: diseases, toxins,
lifestyle, and social class. Diseases, such as cardio-
vascular disease and Alzheimer’s disease, receive a
great deal of attention from researchers. Environ-
mental toxins, mainly encountered as airand water
pollution, are a continuing problem. For example,
toxins in fish, bacteria and several cancer-causing
chemicals in drinking water, and airborne pollut-
ants are major agents in shortening longevity.
Lifestyle factors such as stress, exercise, smoking,
abusing alcohol or other drugs, and nutrition are
also important. The impact of social class on



114 Chapter 4  Longevity, Health, and Prevention

longevity is due to the reduced access to goods and
services, especially medical care, that characterizes
most ethnic minority groups, the poor, and many
elderly (American Association of Retired Persons
[AARP], 1991). Most of these people have either
no or badly inadequate health insurance, and many
cannot afford the cost of a healthier lifestyle. For
example, lead poisoning from old water pipes, air
pollution, and poor drinking water are serious
problems in large urban areas, but many people
simply cannot afford to move. The sad part about
most of these environmental factors is that we are
responsible for them. Denying adequate health
care to everyone, continuing to pollute our envi-
ronment, and failing to address the underlying
causes of poverty have undeniable consequences:
They needlessly shorten lives and dramatically
increase the cost of health care.

Other less obvious but equally important envi-
ronmental factors affect how long we live. For
example, marriage has a beneficial effect, as mar-
ried people tend to live as much as 5 years longer
than unmarried people (Woodruff-Pak, 1988).
Apparently, having another person around to help
take care of us, contribute to our financial stability,
and help us regulate eating and sleeping habits can
add years to our life. In fact, divorced men who live
alone lose roughly 9 years from their average
longevity (Woodruff-Pak, 1988).

The full impact of environmental factorsis seen
best when theyare considered in combination. For
instance, the American Cancer Society has esti-
mated that a nonsmoking married person living in
arural area can expect on average to live 22 years
longer than an unmarried smoker who lives alone
in a large city. The cumulative effects of environ-
mental factors can clearly be substantial.

Ethnic Differences in Average Longevity

We have known for a long time that people in
different ethnic groups do not have the same
average longevity at birth. For example, African
Americans’ average longevity at birth is roughly
6.5 years lower for men and about 5 years lower for
women than it is for European Americans (Na-

tional Center for Health Statistics, 1991). We
might be tempted to conclude that these differ-
ences reflect genetic factors alone. However, we
have seen that environmental factors play a major
role in determining longevity. Because there are
substantial differences on most environmental
variables between the typical European American
and the typical ethnic minority individual, we
would be wrong to focus on genetic factors as the
explanation.

In fact, ethnic differences in average longevity
are quite complex (Go, Brustrom, Lynch, & Ald-
win, 1995). Because individuals in ethnic minority
groups are at greater risk for disease (e.g., sickle cell
anemia) and accidents (e.g., homicide),have much
less access to good health care, andlive less healthy
lifestyles for economic reasons, a greater propor-
tion of ethnic minority individuals die relatively
young compared with their European American
counterparts. However, those individuals from
ethnic minority groups who manage to survive to
old age may live longer on average than European
Americans. For example, African Americans who
are currently 85 years old can expect to live on
average 1 year longer than 85-year-old European
Americans (Woodruff-Pak, 1988).

The reason for the switch in average longevity
advantage has to do mainly with the kinds of people
from ethnic minority groups who survive to old
age. Such people tend to be healthier, as they
typically have made it to old age without the
assistance of high-quality medical care. To be sure,
there is undoubtedly a genetic component among
such people. However, until all people have equal
access to health care and have equal opportunities
to engage in healthy lifestyles, the degree to which
genetic factors account for differences in average
longevity will remain largely unknown.

Gender Differences in Average Longevity

A visit to a senior center or especially a long-term
care facility might elicit a variation of the questions
“Where are all the very old men? Why do women
tend to live longer than men?”” As Hayflick (1994)
notes, the short (but accurate) answer to the



question of why women live longer is that we do
not know for sure. Surprisingly, this difference has
resulted in relatively little research, despite the
social, economic, and political effects that longer
lives for women has.

If we consider average longevity from birth in
the United States, females have roughly a 7-year
edge over males. This difference closes during
adolescence, increases in favor of females for much
of adulthood, with the gap narrowing somewhatin
very old age. The visible results of these differences
is much more striking when considered in terms of
the ratio of men to women at various ages. At birth,
there are roughly 106 males for every 100 females;
however, more male babies die in infancy or are
stillborn. Increased vulnerability of males to dis-
ease continues throughout life. Between ages 65
and 69, the ratio has dropped to 81 males for every
100 females. The differential increases rapidly;
between ages 80 and 84, the ratio is 53 to 100, and
by age 100 it is down to 27 to 100.

These differences are fairly typical of most
industrialized countries, but not of developing
countries. Indeed, the female advantage in average
longevity in the United States only became appar-
ent in the early part of the 20th century (Hayflick,
1994). Why? Up until then so many womendied in
childbirth that their average longevity as a group
was reduced to that of men. Death in childbirth
still partially explains the lack of a female advantage
in developing countries today; however, part of the
reasons in some countries also relates to infanticide
of female babies. Socioeconomic factors such as
access to health care, work and educational oppor-
tunities, and athletics also help account for the
emergence of the female advantage in industrial-
ized countries (Hayflick, 1994).

Numerous ideas have been offered to explain
the significant overall advantage women have over
men in average longevity in industrialized coun-
tries (Hayflick, 1994). Overall, men’s rates of
dying from the top 15 causes of death are signifi-
cantly higher than women’s at nearly every age,
and males are also more susceptible to infectious
diseases. These differences have led some to specu-
late that perhaps there is no fundamental biological
difference in longevity, but rather a greatly in-
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creased susceptibility in males of contracting cer-
tain fatal diseases (Hayflick, 1994).

Other researchers and theorists disagree; they
argue that there are potential biological explana-
tions. These include the fact that women have two
X chromosomes compared with one in men; men
have a higher metabolic rate; women have a higher
brain-to-body weight ration; and women have
lower levels of testosterone. However, none of
these explanations has sufficient scientific support
at this point to make them adequate explanations
of why most women inindustrialized countries can
expect, on average, to outlive most men (Hayflick,
1994).

Concept Checks

1. What are some of the main reasons that average
longevity increased during the 20th century?

2. What evidence is there that genetics influences
average longevity?

3. What are some of the reasons for ethnic differ-
ences in average longevity?

4. What explanations have been offered to ac-
count for women’s longer average longevity?

STRESS AND HEALTH

Learning Objectives:

e Whatis the stress and coping paradigm? What are
its major components?

* How are stress and physical health related?

e Whatis the relation between stress and psycho-
logical functioning?

* How can people manage stress?

Stress is harmful to one’s health. This belief is
deeply held by most people and has resulted in
entire industries based on the goal of reducing
stress; even vitamin manufacturers market stress-
formula preparations. Another widespread (and
erroneous) belief is that stress-related health prob-
lems occur mainly in people who hold certain types
of jobs, such as air traffic controllers or high-level
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business executives. Lower level employees are
viewed as safe because they have little control over
their working environment. Unfortunately, the
relationships among job, stress, and health are not
that simple. In fact, a carefully conducted study
found that business executives had fewer stress-
related health problems than waitresses, construc-
tion workers, secretaries, laboratory technicians,
machine operators, farm workers, and painters
(Smith, Colligan, Horning, & Hurrell, 1978).
Stress occurs most when people must be extremely
vigilant, perform complex work, and meet time
demands placed on them by others. Responsibility
and decision making alone seem not to matter.

Just as the belief that executives are more prone
to stress-related illnesses than laborers is more
myth than fact, many other aspects of stress and its
relationship to health are not understood very well.
Indeed, the relationship of stress to age, gender,
and ethnic or racial status remains underresearched
and poorly understood. For example, in the 1980s
more women than men in all age groups reported
that stress had a significant impact on their health
in the previous year (USDHHS, 1988). The
people between the ages of 30 and 44 reported the
highest levels of stress, with those over age 65
reporting the lowest; the reasons underlying these
differences are unknown. And we now know that
the majority of ulcers are caused by bacteria, not by
the overproduction of acids as a result of stress.

Despite literally thousands of scientific studies
on stress and its effects on health, scientists still
cannot agree on a definition. To some, stress is a
property of events. In this approach, eventsvary in
how stressful they are, but everyone who experi-
ences a particular event comes under the same level
of stress. To others, stress is a result of people’s
evaluation of events in the context of the various
resources they have available to them. This ap-
proach emphasizes that no two people experience
the same event in exactly the same way.

Because the second view is currently the most
widely used approach for studying stress and the
ways in which people deal with it, we will examine
it in more detail. Although there are several varia-
tions of this approach, we will focus on Richard
Lazarus’s and Susan Folkman’s framework as rep-

resentative of the view that whether a person feels
stressed depends on how he or she evaluates the
situation at hand. Let’s see how this decision
occurs.

The Stress and Coping Paradigm

Perhaps the most influential approach to concep-
tualizing stress is the stress and coping paradigm,
developed by Richard Lazarus and his colleagues
(Lazarus, 1984; Lazarus, DeLongis, Folkman, &
Gruen, 1985; Lazarus & Folkman, 1984). The
stress and coping paradigm views stressnot as an
environmental stimulus or as a response but,
rather, as the interaction of a thinking person
and an event. How we inzerpret an event is what
matters, not the event itself or what we do in
response to it. Put more formally, stress is “a
particular relationship between the person and the
environment that is appraised by the person as
taxing or exceeding his or her resources and
endangering his or her well-being” (Lazarus &
Folkman, 1984, p. 19). Note that this definition
states that stress refers to a tramnsactional process
between a person and the environment, that it
takes into account personal resources, that the
person’s appraisal of the situation is key, and that
unless the situation is considered to be threatening,
challenging, or harmful, stress does not result.
What exactly does this definition mean? Most
important, there is no event that can be said to be
equally and universally stressful. The transactional
process between the person and the environment
involves unique interactions of the basic develop-
mental forces, if for no other reason than each
person represents a unique combination of them.
The resources a person has include such things as
the cumulative experience of dealing with similar
situations before, knowledge and/or access to
information about the event, the financial ability to
get help if necessary, and the time necessary to
engage in any actions necessary to address the
situation. Clearly, these resources vary a great deal
from person to person and reflect the influence of
biological (e.g., genetic), psychological (e.g., per-
sonality), sociocultural (e.g., ethnicity), and life-



cycle (e.g., life stage) forces. These differences in
resources are extremely important in understand-
ing why some people apparently have little trouble
dealing with very difficult events (e.g., a severe
illness) whereas other people seem to have trouble
with seemingly routine events (e.g., calming a
crying child). Recognizing these differences, let’s
begin our closer look at the stress and coping
paradigm with the concept of appraisal.

Appraisal

Lazarus and Folkman (1984) describe three types
of appraisals of stress. Primary appraisalserves to
categorizeeventsinto three groups based on the
significance they have for our well-being: irrel-
evant, benign-positive, and stressful. Irrelevant
events are ones that have no bearing on us person-
ally; hearing about a typhoon nowhere nearland in
the South Pacific while sitting in our living room in
Boston is an example. Benign-positive appraisals
mean that an event has good effects, such as a
long-anticipated pay increase. Finally, stressful ap-
praisals mean that an event, such as failing a course
or an upcoming operation, is perceived as harmful,
threatening, or challenging.

Primary appraisals set a filter of sorts for events
we experience. Specifically, any event that is ap-
praised as either irrelevant or as benign-positive is
not a stressful event in this framework. In a real
sense, we decide which events are potentially
stressful and which ones are not. This is an impor-
tant point for two reasons. First, it means we can
effectively sort out those events that may be
problems and those that are not, allowing us to
concentrate our efforts to deal with life’s difficul-
ties more effectively. Second, it also means that we
could be wrong about our reading of an event. A
situation that may appear at first blush to be
irrelevant, for example, may actually be very im-
portant, or a situation deemed stressful initially
may turn out not to be. Such mistakes in primary
appraisal could set the stage for real (or imagined)
crises later on.

If a person believes that an event is stressful, a
second set of decisions, termed secondary ap-
praisal, need to be made. Secondary appraisal
refers to our perceived ability to cope with
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harm, threat, or challenge. Secondary appraisal is
the equivalent of asking three questions: “What
canIdo?”’ “How likely is it that I can use one of my
options successfully?”” “Will this option reduce my
stress?”” How these questions are answered sets the
stage for addressing them effectively. For example,
if you believe that there is something that you can
do in a situation that will make a difference, then
your perceived stress may be reduced and you may
be able to deal with the event successfully. In
contrast, if you believe that there is little that you
can do that would address the situation successfully
or reduce your feelings of stress, then you may feel
powerless and ineffective, even if others around
you believe that there may be steps you could (or
should) take. The important point is that what
matters in secondary appraisals (and all other
decisions in this framework) is what you think is
true, not what others think.

After you make a decision about an event and
reach some preliminary conclusioh about what you
should do about it (if anything), the situation
continues to play itself out. As the event continues
to unfold, you begin to get an idea as to whether
your primary (and secondary, if necessary) ap-
praisal was appropriate. If it was, then you would
most likely stick with your original evaluation.
However, sometimes you learn additional infor-
mation or experience another situation that indi-
cates you should reappraise the original event.
Reappraisal involves making a new primary or
secondary appraisal resulting from changes in
the situation. For example, you may initially
dismiss an accusation that your partner is ‘“cheat-
ing” onyou (i.e., make a primary appraisal that the
event is irrelevant), but after being shown pictures
of your partner in a romantic situation with an-
other person, you reappraise the event as stressful.
Reappraisal can either increase stress (if your part-
ner had initially denied the encounter to you
before) or lower stress (if, perhaps even later, you
discovered that the photographs were fakes).

The three types of appraisals demonstrate that
how people determine whether an event is stressful
is a dynamic process. Initial decisions about events
may be upheld over time, or they may change in the
light of new information or personal experience.
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Thus, differenteventsmay be appraised in the same
way, and the same event may be appraised differ-
ently at any two points in time. This dynamic
process helps explain why people react the way they
do over the life span. For example, as our physi-
ological abilities change with increasing age, we
may have fewer physical resources to handle par-
ticular events. As a result, events that were ap-
praised as not stressful in young adulthood may be
appraised as stressful in late life.

Coping

During the secondary appraisal of an event labeled
stressful in primary appraisal, we may believe that
there is something we could do to deal with the
event effectively. Collectively, these attempts at
dealing with stressful events are called coping.
Lazarus and Folkman view coping more for-
mally as a complex, evolving process of dealing
with stress that is learned. Much like appraisals,
coping is seen as a dynamic, evolving process that
is fine-tuned over time. Our first attempt might
fail, but if we try again in a slightly different way we
may succeed. (“Ifatfirst you don’t succeed, try, try
again’ is a common way of saying this.) Second, it
is learned, not automatic. That is why we often do
not cope very well with stressful situations we are
facing for the first time (such as the end of our first
love relationship). The saying ‘practice makes
perfect’ applies to coping, too. Third, coping takes
effort; it is something we work at that often is
neither easy nor fastacting. Finally, coping requires
only that we manage the situation; we are not
required to overcome or control it. Indeed, many
stressful events cannot be “fixed”” or undone; many
times the best we can do is to learn to live with the
situation. It is in this sense that people say that we
may cope with the death of a spouse.

The ways in which people cope can be classified
in several different ways. At a general level we can
distinguish between problem-focused coping and
emotion-focused coping. Problem-focused coping
involves attempts at tackling the stressful situation
head-on in an attempt to eliminate the problem.
Taking medication to treat a disease or spending
more time studying for an examination are ex-

amples of problem-focused coping when faced
with the stress of illness or failing a prior test. In
general, problem-focused coping entails doing
something directly about the problem at hand.
Emotion-focused coping involves dealing with
one’s feelings about the stressful event. Allowing
oneself to express anger or frustration over becom-
ing ill or failing an exam is an example of this
approach. The goal here is not necessarily to
eliminate the problem, although this may happen.
Rather, the purpose may be to help oneself deal
with situations that may be difficult or impossible
to tackle head-on.

Several other behaviors canalso be viewed in the
context of coping. Many people express that their
relationship with God is an important aspect of
coping (Ishler, Pargament, Kinney, & Cavanaugh,
1995). Psychoanalytic researchers point to Freud’s
notion of defense mechanisms as behaviors that
may be used to reduce stress. In short, people use
many different types of behaviors when they feel
stressed.

How well we cope depends on several factors.
For example, healthy, energetic people are better
able to cope with an infection than frail, sick
people. Psychologically, a positive attitude about
oneself and one’s abilities is also important. Good
problem-solving skills put one at an advantage in
having several options with which to manage the
stress. Social skills and social support are important
in helping one solicit suggestions and assistance
from others. Finally, financial resources are impor-
tant; having the money to pay a mechanic to fix
one’s car allows nonmechanically inclined indi-
viduals (like the author) to avoid the frustration of
trying to do it oneself.

Aging and the Stress and Coping Paradigm

Two important areas of age differences in the stress
and coping paradigm are the sources of stress and
coping strategies. Age differences have been de-
scribed for the kinds of things that people report as
everyday stresses (Folkman, Lazarus, Pimley, &
Novacek, 1987). Younger adults experience more
stress in the areas of finance, work, home mainte-
nance, personal life, family, and friends than do
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Although restaurant servers must appear happy on the job, there is consid-
erable stress associated with such occupations.

older adults. These differences are probably be-
cause the young adults are likely to be parents of
small children and employed; parenting and work
roles are less salient to retired older adults. The
stresses reported frequently by older adults, com-
ing mainly from the environment and social issues,
may be more age related than role related. Thatis,
environmental stress may be due to a decreased
ability to get around rather than to a specific role.

Age differences in coping strategies are striking
and consistent. For example, Blanchard-Fields
and her colleagues have shown that younger
adults tend to use defensive coping styles much
of the time, whereas older adults choose coping
strategies on the basis of whether they feel in
control of the situation (Blanchard-Fields &
Irion, 1988; Blanchard-Fields & Robinson, 1987
Irion & Blanchard-Fields, 1987). Even when
people are faced with similar problems, age dit-
ferences in coping style are apparent. For example,
Felton and Revenson (1987) report that when
trying to cope with their chronic illnesses, middle-

aged adults were more likely to use interpersonal
strategies such as information seeking than were
older adults.

These age-related differences in coping strate-
gies fit with developmental trends reported in
personality research regarding some specific traits.
In particular, there appears to be an age-related
introversion that is reflected in increased passivity
and more self-reflective behavior. It may be that
these changes in personality are also reflected in the
choice of a coping strategy.

Stress and Physical Illness

Considerable research has examined how stress
causes physical illness. Zegans (1982) proposed
numerous hypotheses about this connection. One
of the most important of these involves the effects
of stress on the immune system. V. Riley (1981)
reports that increased levels of hormones called
corticoids occur after prolonged stress and that
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they increase animals’ vulnerability to viruses and
possibly even cancer.

Research on humans has documented similar
effects. Lowerantibody levels and poorer function-
ing of some types of lymphocytes have been
demonstrated in students who were under stress
duringexamination periods (Jemmott et al., 1983;
Kiecolt-Glaser, Speicher, Holliday, & Glaser,
1984). Interestingly, personality differences influ-
enced the degree to which the immune system was
affected. People who were motivated by power
rather than friendship (Jemmott et al., 1983) and
people who were lonely (Kiecolt-Glaser et al.,
1984) were affected most.

This line of research suggests that stress lowers
the ability of the immune system to fight infection.
This may be why we sometimes get ill shortly after
arelatively prolonged period of stress (for example,
during vacation after a very stressful time at work).
Although the relationship between stress and the
immune system may help explain one mechanism
of the stress-illness connection, it is not the only
one. Additional connections between stress and
illness can be seen in examining specific diseases.

Headaches

Nearly everyone gets an occasional tension head-
ache that is ascribed to stress. For most of us,
headaches are relatively minor problems. How-
ever, for the 10% to 12% of people who must seek
medical attention, headaches present major diffi-
culties (Holyroyd, Appel, & Andrasik, 1983).
Those who go to physicians do not do so because
they have different kinds of headaches. Rather,
they suffer from more serious or frequent head-
aches than the rest of us. Holyroyd et al. (1983)
differentiate two types of headache: tension head-
ache and vascular headache. Research dating to the
1960s has demonstrated that stress causes tension

headaches to a much greater extent than vascular
headaches.

Cardiovascular Disease

Cardiovascular disease has several behavioral risk
factors. One of the most provocative of these
connections is between cardiovascular disease and
self-imposed stress. Due to the work of M. Fried-

man and Rosenman (1974) we know that both
personality and situational stress are related to
cardiovascular disease. They identified two behav-
ior patterns, which differ dramatically in terms of
the risk of cardiovascular disease. Type A behavior
pattern is associated with high rates of cardiovas-
cular disease. An opposite style, Type B behavior
pattern, is not associated with cardiovascular dis-
case.

People exhibiting Type A behavior pattern are
intensely competitive, angry, hostile, restless,
aggressive, and impatient; individuals display-
ing Type B behavior pattern show nearly oppo-
site tendencies. Type A people are at least twice as
likely as Type B people to develop cardiovascular
disease, even when other risk factors such as
smoking, diabetes, hypertension, and high serum
cholesterol are taken into account. Furthermore,
serious heart disease rarely occurs before age 70
exceptamong Type A people. It does not seem to
matter how much junk food Type B people eat,
how many cigarettes they smoke, or how little
exercise they get. They will probably not die
prematurely from cardiovascular disease (Eisdorfer
& Wilkie, 1977).

These findings led researchers and those in-
volved in rehabilitating cardiac patients to advocate
major changes in lifestyle following heart attacks or
other serious cardiovascular disease. The thinking
was that if Type A behavior predisposed people to
cardiovascular disease, then eliminating Type A
traits would serve as a protective function. How-
ever, the relationship between Type A behaviorand
cardiovascular disease is more complex.

During the early and mid-1980s, researchers
reported a reversal in the relationship between
behavior type and cardiovascular disease when the
risk for secondary cardiovascular disease was exam-
ined. That is, researchers began studying individu-
als who had already been diagnosed as having
serious cardiovascular disease and investigated
whether Type A or Type B people had a higher risk
of developing additional heart diseases (such as
having a second heart attack). The initial results
were surprising and controversial, but were subse-
quently corroborated in other studies. Contrary to
the finding concerning risk of initial heart disease,
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The Type A Controversy:
Being Driven to
Get Better

The controversy over whether Type
A behavior is seriously detrimental
to one’s health has profound impli-
cations for treatment. It is a good
idea, then, to take a closer look at
one study that found an unexpected
result.

Raglandand Brand (1988) exam-
ined the 22-year mortality of 257
men with heart disease. These men
were part of the Western Collabora-
tive Group Study, which uncovered
the connection between Type A be-
havior pattern and coronary disease.
Of these 257 men, 135 had symp-
tomatic myocardial infarctions, 71
had silent myocardial infarctions,and
51 had angina; of those who had
symptomatic myocardial infarctions,
26 died suddenly or within 24 hours
of the onset of symptoms. A fol-

low-up through 1983 showed that
128 of the men had died, and their
cause of death was coded from death
certificates by two independent rat-
ers; 91 died of heart disease and 37
from unrelated causes. For the 91
men who died of heart disease,
whether they died within 24 hours of
symptom onsect was noted. The key
analyses examined whether short-
term and long-term outcomes were
related differently to Type A and
Type B patterns.

Results showed an almost identi-
cal mortality rate for Type A and
Type B men who died within 24
hours of symptom onset. For long-
term mortality, the fatality rate was
19.1 per 1,000 person-years for
Type A and 31.7 per 1,000 per-
son-years for Type B. Even when the
data were examined in more detail,
the Type A advantage never disap-
peared.

Although the results of the study
point toward the conclusion that

Type A men who survive their initial
bout with heart disease are more
likely to survive in the long run,
Ragland and Brand suggest several
caveats. First, we do not know how
Type A and Type B people actually
respond to coronary disease. For ex-
ample, one group may change their
lifestyle more completely than the
other. Second, Type A men may be
more likely to seck medical help for
suspected heart disease. Finally, be-
havior patterns identified years be-
fore coronary disease is diagnosed
may be meaningless; behavior pat-
terns may have changed in the inter-
vening years.

Still, the Raglandand Brand study
points out that Type A and Type B
behavior patterns have complex rela-
tionships with heart disease. The
study also points out that we must be
cautious in interpreting longitudinal
data involving predictions over long
periods.

Type A people actually recovered from their first
heart attack better and had lower morbidity than
Type B individuals (Case, Heller, Case, & Moss,
1985; Dimsdale, Gilbert, Hutter, Hackett, &
Block, 1981; Shekelle, Gale, & Norusis, 1985).
The strongest evidence for the reversal was re-
ported by Ragland and Brand (1988), who ex-
amined 22-year follow-up data from the original
Friedman and Rosenman study. Ragland and
Brand (1988) also found lower morbidity fol-
lowing the first episode of serious cardiovascular
disease in Type A people (see How Do We
Know?).

Why do Type A people have a higher risk of first
heart attack but a better chance to survive than
Type B people? The answers are unclear. It may be
that some of the characteristics of Type A people

that make them movers and shakers also motivate
them to overcome their disease. Indeed, research-
ershave noted that Type A people were much more
likely to stick to diet and exercise regimens after
heart attacks (Ragland & Brand, 1988) and have a
more positive attitude about recovery (Ivancevich
& Matteson, 1988). The laid-back approach of
Type B people may actuallywork to their detriment
during recovery.

Clearly, there is a need for caution in interpret-
ing these findings. Type A and Type B patterns are
just that—patterns. Only approximately 10% of the
population is classified as a pure Type A or B. The
rest of us fall somewhere in between. Additionally,
the relationship between Type A behavior and
cardiovascular functioning is obviously complex
and varies between men and women of different
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ages (Harbin & Blumenthal, 1985). It is the
hostility and anger component of Type A behavior
that is the risk factor, rather than the entire
behavioral cluster (Ivancevich & Matteson, 1988).
Moreover, virtually nothing is known about how
the relationship between Type A and cardiovascu-
lar disease is affected by increasing age, if at all.
These issues need to be more thoroughly re-
searched before we can gain a firm understanding
of the relationship between behavior and cardio-
vascular disease, and how this relationship varies
with age.

Stress and Psychological Funceioning

It is commonly believed that stress causes psycho-
logical problems. Years of research, though, do
not support that even an accumulation of stressful
life events causes depression, schizophrenia, or
anxiety disorders. Dohrenwend (1979, p.5) con-
cluded that except for the death of a loved one or
a very serious physical illness or injury, it is
difficult to find consistent evidence that other types
of single life events can produce psychopathology
in previously normal adults in societies free from
war and other natural disasters.” For stress to have
a major influence on psychological functioning,
Dohrenwend argues, three things must be present:
(1) vulnerability from physical illness or injury, (2)
undesirable life events, and (3) loss of social sup-
port. When all three factors occur simultaneously,
psychopathology may result.

In contrast to the research on psychopathology,
stress is related to other psychological processes.
For example, Krause (1991) showed that certain
kinds of stress, especially financial and fear of crime,
promote social isolation in older adults. Moreover,
chronic stressors of this sort foster a general dis-
trust of other people, which in turn leads to
additional isolation. This relationship is particu-
larly strong in urban-dwelling older adults who are
poor. Interestingly, Krause found that recent
deaths were unrelated to distrust or to isolation.
Death often brings one’s family and friends to-
gether.

Krause’s research brings out an important

point: Stressors fluctuate in importance across
adulthood. For example, the pressures from work
are typically more salient to younger and middle-
aged adults than to older adults, but stressors due
to chronic conditions are often more important to
older adults than to their younger counterparts. In
other words, life-cycle forces must be taken into
account when considering what kinds of stress
adults of different ages are experiencing.

Managing Stress

The treatment of stress has been approached in
many ways, based mainly on the various definitions
of stress. Thus, if stress is seen as coming from
environmental stimuli, treatment involves modify-
ing, escaping, or ignoring these stimuli. Unfortu-
nately, this approach is often impossible; for ex-
ample, quittinga stressful job may be very difficult.
Thus, most therapeutic efforts have focused on
teaching people new ways to deal with the physical
responses involved with stress or new ways to
appraise the situation cognitively.

Managing the Response

Three methods have proven effective in dealing
with the body’s response to stress. Relaxation
training is effective, particularly in controlling
hypertension, insomnia, and tension headaches
(Lavey & Taylor, 1985). Meditation or focusing
attention so as not to dwell on negative thoughts is
also effective. Shapiro (1985) concluded that
meditation is as effective at reducing anxiety,
phobias, and hypertension as relaxation training,
Finally, biofeedback training also appears to be as
effective as relaxation training at lowering muscle
tension and skin temperature (Andrasik, Blan-
chard, & Edlund, 1985).

Changing the Appraisal

The best-researched cognitive approach to stress
management is stress inoculation (Cameron &
Meichenbaum, 1982; Meichenbaum, 1985; Mei-
chenbaum & Cameron, 1983). Stress inoculation
is similar to vaccination against disease. The pro-
cess proceeds by identifying the source of the



problem (conceptualization); learning new and
practicing old coping skills (skills-acquisition re-
hearsal); and putting these skills into practice
(application and follow-through). Several prob-
lems have been successfully treated with stress
inoculation (Hamberger & Lohr, 1984), including
test anxiety, public speaking anxiety, and social
anxiety (Jaremko, 1983).

Other Approaches

Some effective stress management techniques
hardly require any work at all. One that millions of
people have used for centuries (probably without
knowing it) is pet ownership. Pets help lower their
owners’ stress and, at least for older adults, is
associated with fewer visits to physicians (Siegel,
1990). Pet therapy is a rapidly growing approach
used in nursing homes to help raise residents’
morale and health (Bustad, 1993). However, there
may not be a general benefit of interacting with
pets in the population at large; the positive effects
may be limited to persons with special needs
(Tucker, Friedman, Tsai, & Martin, 1995).

Coicept Checks

1. What are the major components of the stress
and coping paradigm?

2. What are the characteristics of behavior linked
with cardiovascular disease?

3. What are the major connections between stress
and psychological functioning?

4. What are the major ways that people manage
stress?

HEALTH AND LIFESTYLE

Learning Objectives:

¢ What are the major hazards of cigarette smoking?

e What are the effects of alcohol dependence?
What are the benefits of moderate drinking?

e What are the benefits of aerobic exercise?

* How does sleep change with age? What causes
sleep disturbances?
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* What are the nutritional requirements of older
adults? How does diet affect health?

By this point in your life, you are undoubtedly
aware of the consequences of behavior on your
health. For example, you already know that smok-
ingis bad for your health, asis long-term consump-
tion of high quantities of alcohol. So it should not
be surprising that these connections hold across
adulthood and that in some cases the cumulative
effects are what matter.

In this section, we will consider five lifestyle
choices that have a considerable impact on health:
smoking, drinking alcohol, exercise, sleep, and
nutrition. We will examine how these behaviors
create health problems, as well as how they affect
people at different ages.

Smoking

If everyone who smoked would stop today, that
would do more to improve health than any other
single step. In the United States alone roughly
320,000 deaths each year are related to smoking,
and 10 million more people have smoking-related
chronic conditions (USDHHS, 1988). The
American Cancer Society estimates that 75% of all
cancers are due to either smoking or poor dietary
habits.

These are sobering statistics. Although fewer
older adults than younger or middle-aged adults
smoke, the chronic conditions caused by smoking
often are at their worst in old age. As we will see,
this is because it usually takes years before the
devastating effects become noticeable.

The rates of smoking vary not only with age but
alsowith gender and ethnic status. Adult men tend
to smoke more than adult women, although this
difference is negligible in young adults. Among
ethnic groups Native Americans tend to smoke
much less than European Americans, African
Americans tend to smoke more, and Hispanics and
Asian Americans smoke about the same as Euro-
pean Americans (USDHHS, 1984). These differ-
ences in smoking rates result in different rates of
smoking-related disease later in life; for example,
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lung cancer is relatively rare among elderly Native
Americans.

The Hazards of Cigarette Smoking

The connection between cigarette smoking and
cancer has been well documented since the 1960s.
The United States Public Health Service notes that
smokershave 10 times as much lung cancer, 3 to 10
times as much cancer of the mouth and tongue, 3
to 18 times as much cancer of the larynx, and 7 to
10 times as much bladder cancer as nonsmokers.
Smoking plays arole in overhalf ofall cancer deaths
and is directly responsible for 75% of all lung
cancer; 9 out of every 10 people who develop lung
cancer are dead within 5 years.

Cancer is not the only disease caused by smok-
ing; emphysema is mainly caused by smoking. The
carbon monoxide and nicotine inhaled in cigarette
smoke foster the development of atherosclerosis
and angina (Wantz & Gay, 1981). Men and women
smokers have roughly twice as much chance of
dying of cardiovascular disease than nonsmokers
(LaCroix et al., 1991). Women who smoke and
take contraceptive pills for at least 5 years have an
increased risk of heart attacks until menopause,
even if they stop taking the pill (Layde, Ory, &
Schlesselman, 1982). Smoking after the fourth
month of pregnancy is linked with an increased risk
of stillbirths, low birth weight, and perinatal death.

Clearly,smokingtakesa frightening toll. Butthe
prospect of lung cancer or other smoking-related
disease has significantly lowered smoking rates
only among men. The number of women smokers,
especially among adolescents and young adults, is
higher than ever. In fact, lung cancer has replaced
breast cancer as the most common form of cancer
among women. Among older women, lung cancer
was the only major cause of death to show an
increase during the 1980s, tripling in rate since the
mid-1970s (USDHHS, 1991).

The Hazards of Secondhand Smoke

The hazards of cigarette smoke do not stop with
the smoker. Nonsmokers who breathe secondhand
smoke are also at higher risk for smoking-related
diseases, including chronic lung disease (US-
DHHS, 1984), lung cancer (Pershagen, Hrubec,

& Svensson, 1987; Sandler, Everson, & Wilcox,
1985), and heart disease (Garland, Barrett-
Connor, Suarez, Criqui, & Wingard, 1985). Ad-
ditionally, pregnant women who breathe second-
hand smoke for as little as 2 hours aday at home or
atworkare more likely to give birth to infants who
are below average in weight (Martin & Bracken,
1986). For these reasons many states and commu-
nities have passed stringent legislation severely
restricting smoking in public areas, and smoking is
not allowed at all on airplane flights within the
United States.

Spouses of smokers appear to be especially
vulnerable to the dangers of secondhand smoke.
Nachtigall and Nachtigall (1990) report that wives
of husbands who smoke are three times more likely
to have heart attacks and other forms of cardiovas-
cular disease. It is a sad legacy that smokers leave:
They not only may die themselves of a smoking-
related disease but also may kill their nonsmoking
spouses the same way.

Quitting Smoking

If one smokes and wants to quit, how should one
proceed? Many people successfully quit on their
own, but others need formal programs. Whether a
particular approach is effective depends on the
individual; no one approach works with everyone.

Most stop-smoking programs are multimodal,
in that they combine a number of aspects from
different therapeutic approaches. For example,
Lando (1977) used several behavior modification
techniques as well as booster sessions after therapy
was over. Lando reported a 76% success rate, which
is much higher than the more typical 20% or 30%
abstinence at 6- to 12-month follow-ups of other
programs. The use of booster sessions is the key
difference. Otherwise, the potential for relapse is
quite high.

Because 70% to 80% of smokers who try to quit
eventually relapse, Marlatt and Gordon (1980)
investigated the relapse process itself. They con-
cluded that for most people who have successfully
quit smoking one cigarette is enough to create a
full-blown relapse complete with feelings of utter
failure. Marlattand Gordon suggest that treatment
programs take this into account and incorporate



strategies to deal with these feelings caused by a
slip.

Although some people may find formal pro-
grams helpful in their battle to stop smoking, as
many as 95% of those who quit do so on their own,
according to asurvey by the United States Surgeon
General’s Office. Schachter (1982) speculates that
people tend to go to clinics only after they have
tried to quit on their own and failed. Thus, those
who attend a clinic may not be a representative
sample of smokers who try to quit; success rates at
clinics of 20% to 30% may reflect success with the
most difficult cases.

To date no one has convincingly demonstrated
that one method of quitting smoking is more or
less effective than another. What matters most are
the person’s commitment to quitting and being in
an environment that fosters not smoking.

For those who have successfully stopped smok-
ing, willtheirhealth ever return to normal? It takes
considerable time, but eventually people who quit
smoking return to a normal risk of disease. For
example, within 10 to 15 years the risk of lung
cancer has dropped to normal. Even in former
smokers who did not quit until old age, the risk of
death from cardiovascular disease returns to nor-
mal within a few years (LaCroix et al., 1991). The
point is clear: If you don’t smoke, don’t start. If
you do smoke, you’re never too old to stop.

Drinking Alcohol

Having a beer while watching a sporting event,
enjoying a fine wine with a gourmet meal, and
celebrating a major life event with champagne
represent some of the most common settings in
which adults drink alcoholic beverages. Indeed,
beer and wine consumption have been part of the
human experience longer than the recorded his-
tory of it. Today, the majority of adults in many
countries around the world continue to consume
alcoholic beverages, although there have been
downward trends in total consumption in indus-
trialized countries over the past few decades (Wat-
tis & Seymour, 1994). In part, this downward
trend reflects increased concerns about living a
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healthy lifestyle, as well as increased concern about
the dangers of drinking and driving and the asso-
ciation between alcohol and unwanted sexual ac-
tivity.

The long association between social and life
events and alcohol consumption brings with it
several important societal issues. Some of the most
important are the legal age at which people may
drink and the attitudes toward alcohol that a
society holds. In the United States, alcohol may
not be consumed legally until age 21, which makes
this particular birthday a significant one for many
people. Among many college students, for ex-
ample, the age 21 transition is treated as a rite of
passage. Alcohol is also depicted as the means by
which people have fun; many beer commercials
show young adults engaged in social or fun activi-
ties. It is virtually impossible to escape being
confronted with alcohol, either in person or
through advertisements. By the time a person has
reached 18 years of age, for example, he or she has
already seen roughly 100,000 television commer-
cials for beer alone!

By and large, most people who drink do so in
moderation. Thus, it is important to differentiate
normal drinking habits from alcohol abuse and
alcohol dependence (Wattis & Seymour, 1994).
Alcohol abuse is defined broadly as consuming
enough alcohol to cause physical, psychologi-
cal, or social harm. A common example of alcohol
abuse would be someone becoming intoxicated
and damaging another person’s property or forc-
ing another person to submit to unwanted sexual
advances. Alcohol dependence refers to a more
severe form of abuse characterized by drinking
behavior that becomes habitual and takes pri-
ority over other activities, increased tolerance
of alcohol, repeated withdrawal symptoms that
are relieved by further drinking, an awareness
of feeling compelled to drink, and a reinstate-
ment of this drinking pattern after abstinence.
Alcohol dependence is a form of addiction,
which means that it is a disease in which a
physical dependence on alcohol develops with
continued use and withdrawal symptoms ap-
pear when consumption stops. Physical depen-
dence occurs when a drug, such as alcohol, be-
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comes so incorporated into the operation of the
body’s cells that it becomes necessary for normal
functioning. If the drugis discontinued, the body’s
withdrawal reaction is manifested in ways that are
opposite to the effects of the drug. Because alcohol
is a central nervous system depressant, withdrawal
symptoms include restlessness, irritability, and
even trembling. (Withdrawal from cocaine, in
contrast, involves feeling tired and lethargic.) Al-
cohol dependence results when a person becomes
so dependent on alcohol that it interferes with
personal relationships, health, occupation, and
social functioning.

The term alcoholism is often used to refer to
alcohol dependence, but sometimes refers to alco-
hol abuse as well. Statistics in the United States
have for many years indicated that roughly 10% of
drinkers show alcohol dependence (National In-
stitute of Alcoholism and Alcohol Abuse
[NIAAA], 1983). In fact, nearly half of all the
alcohol consumed in the United States is drunk by
only 10% of the drinkers. Alcohol presentsa serious
health problem when consumed in excess. For
example, a blood alcohol level of .03, well below
the legal limit in most states, significantly impairs
driving skill (Wattis & Seymour, 1994). As we will
also see, drinking excessively over a long period is
associated with several serious health problems.

Alcohol Dependence

Research over the years has revealed that the
incidence of alcohol dependence remains at a fairly
constant rate of nearly 10% across adulthood
(Cummings, 1993; NIAAA, 1983). Total alcohol
consumption tends to decrease with age, with
drinking peaking between ages 30 and 44 and
declining steadily thereafter (USDHHS, 1988).
Likewise, identification of individuals as alcohol
dependent tends to peak by middle age. Two thirds
of older adults who are alcohol dependent began
drinking excessively earlier in life and persisted;
only one third began abusing alcohol in old age
(Scott & Mitchell, 1988). However, adults aged
65 and older have the highest rate (about 60%) of
secondary hospital diagnoses that are alcohol re-
lated (Cummings, 1993). This means that a sig-
nificant number of older adults who are admitted

into hospitals for one ailment are subsequently
found to have alcohol-related problems as well.

Men are more likely than women to be diag-
nosed as alcohol dependent. However, the extent
to which this reflects a true gender difference or a
diagnostic bias is unclear. For example, many
people who are alcohol dependent are depressed,
which has led some authors to speculate that
women who are heavy drinkers are more likely to
be labeled ““depressed” rather than “alcohol de-
pendent” (Kaplan, 1983). This diagnostic bias fits
with the higher rate of women being labeled
“‘depressed.” Additionally, women tend to hide
their problem drinking behavior more than men,
making it harder to detect.

For many years the problem of alcohol depen-
dence and aging was ignored, perhaps because
surveys indicated a drop in the average level of
alcohol consumption beyond midlife (NIAAA,
1983). However, a closer look at the data reveals
that more recent cohorts drink more, perhaps
because the current older generation was influ-
enced by the ideas that led to Prohibition. This
means that alcohol-related problems in older
adults are likely to become more serious in future
years as these heavier-drinking cohorts age (Wattis,
1983). Indeed, there is some evidence that a
growing number of older adults actually increase
their consumption of alcohol in late life (Cum-
mings, 1993).

Negative Effects of Alcohol

Alcohol affects health both directly and indirectly.
The primary direct health problem for long-term
heavy drinkers is liver damage (Eckhardt et al.,
1981). Drinking more than five or six drinks per
day causes fat to accumulate in the liver, which,
over time, restricts blood flow, kills liver cells, and
causes a form of hepatitis. Continued heavy drink-
ing results in cirrhosis, in which nonfunctional scar
tissue accumulates. Cirrhosis is the leading cause of
death in people who are alcohol dependent.

A serious indirect result of long-term heavy
drinking is Wernicke- Korsakoff syndrome, which
causes severe loss of memory for recent events,
severe disorientation, confusion, and visual
problems (Eckhardt et al, 1981). Wernicke-



Korsakoff syndrome is actually caused by thiamine
(vitamin B;) deficiency. Chronic thiamine defi-
ciency causes, among other things, severe memory
loss. Alcohol interferes with thiamine absorption
(Thompson, 1978), and people who are alcohol
dependent and continue drinking typically do not
obtain all the nutrients they need. Although some
individuals with Wernicke-Korsakoff syndrome
make at least a partial recovery after they stop
drinking, at least half show no improvement (Wat-
tis & Seymour, 1994).

Women are especially vulnerable tothe effects of
alcohol dependence. Heavy alcohol consumption
reduces fertility (Greenwood, Love, & Pratt,
1983) and can cause menstrual periods to stop.
Alcohol’s negative effects on two brain structures,
the pituitary and hypothalamus, and on thiamine
absorption, appear to be the culprits. Additionally,
metabolism of alcohol in the stomach is especially
lowered, meaning that more alcohol is available to
circulate through the body and cause damage
(Frezza, di Padova, Pozzato, Terpin, Baraona, &
Lieber, 1990). Drinking during pregnancy in-
creases the risk of fetal alcohol syndrome. Babies
born with fetal alcohol syndrome have facial ab-
normalities, growth deficiencies, central nervous
system disorders, and mental retardation (Pratt,
1980, 1982).

Although the rate ofabsorption ofalcohol does
not change with age (Wattis & Seymour, 1994),
the effects of alcohol on the brain and liver and the
level of blood alcohol following ingestion of a
specific quantity of alcohol do (Scott & Mitchell,
1988). Older adults’ cognitive functioning de-
creases more after a single drink than does that of
younger adults (Jones & Jones, 1980).

Little research has been conducted on changes
with age in the way in which the liver metabolizes
alcohol. What is known suggests that the effects
depend on the amount of alcohol consumed. Small
amounts of alcohol in older adults slow the process
by which other drugs may be cleared from the
system; in contrast, high quantities of alcohol
speed up this process (Scott & Mitchell, 1988).
These effects have major implications for under-
standing older adults’ higher susceptibility to drug
interaction effects. The risk of interactions in-
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creases exponentially with the number of drugs
taken (Wattis & Seymour, 1994). Because the
typical effect of alcohol is to prolong the time that
adrugisin the body,alcohol dramatically increases
the likelihood that drug interactions will occur.
Another important difference between young
and old drinkers concerns the level of alcoholin the
blood. If the two groups are given equal doses of
alcohol, older adults will have a higher blood-
alcohol concentration (Scott & Mitchell, 1988).
This age difference has important implications, as
blood-alcohol levels provide an index of relative
functional impairment; for example, an older adult
has to drink less alcohol to be declared legally
intoxicated than a younger adult does.

Benefits of Alcohol

Not all the effects of alcohol reported in the
literature are negative. Results from several large
longitudinal studies have also demonstrated some
positive health effects from light drinking (#0 more
than the equivalent of two glasses of beer per
day). Findings from the Kaiser-Permanente study
(Klatsky, Friedman, & Siegelaub, 1981), the
Alameda County study (Berkman, Breslow, &
Wingard, 1983), the Framingham study (L. A.
Friedman & Kimball, 1986; Gordon & Kannel,
1984), and the Albany study (Gordon & Doyle,
1987) documented lower mortality rates among
light drinkers. Additionally, light drinkers may
have a much lower risk of stroke than abstainers or
heavy drinkers even after controlling for hyperten-
sion, cigarette smoking, and medication (Gill,
Zezulka, Shipley, Gill, & Beevers, 1986). Overall,
the results reveal an inverted U-shaped relation-
ship between the amount of alcohol consumed and
the mortality rate, with light drinkers having a
lower death rate than either abstainers or heavy
drinkers. The relationship seems to be stronger for
men than for women, especially for men under 60.

Why does light drinking appear to have benefits?
No one knows for sure. Apparently, the findingsare
unrelated to such variables as group differences in
personality, such as impatience and aggressiveness
(Kaufman, Rosenberg, Helmrich, & Shapiro,
1985); protection against the effects of fat deposits
(Haskell et al., 1984), or poor research designs
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(Myers, 1983). These benefits of drinking must be
interpreted carefully. Light drinking does not mean
getting drunk. Drinking to the point of intoxica-
tion, even on a very occasional basis, is potentially
dangerous.

Quitting Drinking

Several approaches have been used to help problem
drinkers achieve abstinence. The most widely
known of these is Alcoholics Anonymous (AA).
Founded in 1935 by two former alcoholics, AA
follows a strict disease model of alcoholism. The
program itself is based on personal and spiritual
growth, with the goal being total abstinence. AA is
based on the notion that problem drinkers are
addicted to alcohol and have no power to resist it.
Moreover, abstaining alcoholics are in the process
of recovering for the rest of their lives.

Even though AA has a long history, very little
research has been done to document its effective-
ness (Peele, 1984), primarily because AA is an
anonymous fellowship, making it difficult to follow
people over time. The little research that has been
done suggests that AA may help as many as half of
the people who remainin and effectively follow the
AA program and may be especially effective for
people with lower educational levels or higher
needs for authoritarianism, dependency, and socia-
bility (Miller & Hester,1980).

Many organizations provide Employee Assis-
tance Programs (EAPs) to help workers with
alcohol and other personal problems. EAPs pro-
vide a confidential way for people to discuss their
problems and to receive the help they need. Addi-
tionally, if an employee seeks assistance throughan
EAP, he or she cannot be terminated for the
problem as long as the treatment regimen is being
followed. )

Psychotherapy is widely used in a variety of
treatment settings, including Veterans Administra-
tion hospitals, care units in other hospitals, private
treatment centers, and private counseling. These
approaches include psychoanalysis (Blum, 1966),
behavior modification (Wallace, 1985), psycho-
drama (Blume, 1985), assertiveness training (Ma-
teri, 1977), and group therapy (Zimberg, 1985).

For any of these approaches to be effective, the
primary goal should be sobriety (Zimberg, 1985).
Moreover, long-term sobriety may require com-
bining psychotherapy with other programs such as
AA. No research as been done specifically examin-
ing success rates in these various programs as a
function of age. In general, however, long-term
sobriety of at least 3 years is achieved by no more
than 30% ofindividuals seeking treatment (Armor,
Polich, & Stambul, 1976; Wiens & Menustik,
1983). These data clearly indicate that the relapse
potential for recovering alcoholics is very high.

Exercise

Those who exercise regularly may be adding years
to their life. As far back as Hippocrates, evidence
exists that exercise affects longevity. There is no
evidence that exercise actually affects the normal
changes accompanying aging; however, consider-
able data point to the fact that exercise does modify
the disease process, especially cardiovascular dis-
case (Hayflick, 1994). Because cardiovascular dis-
ease is the leading cause of death in developed
countries, delaying the disease has the effect of
increasing longevity.

However, before you drop this book and head
offto the gymin the hopes of a longer life, you may
want to read the rest of this section. It turns out
that the connection between exercise and longer
life is more complicated than you might think.
Let’s see why.

Types of Exercise

Exercise can be grouped into two categories (Tho-
mas & Rutledge, 1986): aerobic and nonaerobic.
Aerobic exercise places a moderate stress on the
heart that is achieved by maintaining a pulse
rate between 60% and 90% of the maximum.
Maximum heart rate can be estimated by subtract-
ing your age from 220. Thus, if you are 40 years
old, the target range would be between 108 and
162 beats per minute. The minimum time neces-
sary to benefit from aerobic exercise depends on
the intensity with which it is performed. For heart
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Acrobic exercise is an important part of a healthy lifestyle throughout
the life span.

rates near the low end of the range, sessions should
last roughly 60 minutes, whereas for high heart
rates, 15 minutes may suffice. Examples of aerobic
exercise include jogging at a moderate to fast pace,
rapid walking, step aerobics, swimming, and bicy-
cling. Stretching before and after any aerobic
exercise will help avoid injuries. Additionally, the
best aerobic exercises are low impact, which place
less stress on joints such as the knee and hip.
Nonaerobic exercise occurs when the heart
rate does not exceed 60% of maximum for
sustained periods. Nonaerobic exercise does not
have the positive health benefits of aerobic exer-
cise, as discussed next. Examples of nonaerobic
exercise are stretching, yoga, some forms of
weightlifting, and range-of-motion exercises.

Aerobic Exercise and Aging

What happens to you when you exercise (besides
becoming tired and sweaty)? Physiologically,
adults of all ages show improved cardiovascular
functioning and maximum oxygen consumption,
lower blood pressure, better muscle strength and

endurance, increased joint flexibility, and better
neuromuscular coordination (Smith & Serfass,
1981). Psychologically, people who exercise regu-
larly claim to have lower levels of stress (Blumen-
thal et al, 1988), better moods (Simons,
McGowan, Epstein, Kupfer, & Robertson, 1985),
and better cognitive functioning. These effects are
found even with low-impact aerobics (Hopkins,
Murrah, Hoeger, & Rhodes, 1990). Interestingly,
the general effects of exercise are fairly consistent
across age; older adults benefit from exercise and
show patterns of improvement similar to those of
younger and middle-aged adults. For example, the
rate of heart disease is slowed in physically fit
people even into the 80s (Posner et al., 1990).
The lack of significant age-related differences in
the pattern of benefits from aerobic exercise is
important. Recall from Chapter 3 that normative
age changes in the cardiovascular, respiratory,
skeletal, and muscular systems reduce the efficiency
with which they work. Available evidence supports
the idea that aerobic exercise tends to slow these
changes (see Smith & Serfass, 1981). In physi-
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ological terms, then, older adults who exercise
regularly could be in better condition than seden-
tary younger adults.

The optimal way to accrue the benefits of
exercise, of course, is to maintain physical fitness
across the life span. In planning an exercise pro-
gram, however, three points must be remembered.
First, one should always check with a physician
before beginning a program of aerobic exercise.
Second, moderation is extremely important; more
is not better. Paffenbarger, Hyde, Wing,and Hsieh
(1986) made this point clear in their study of
16,936 male Harvard graduates aged 35 to 74.
They found that, compared with men who did not
exercise at all, men who exercised moderately
(walked 9 miles per week) had a 21 % lower risk of
mortality, and men who exercised strenuously
(cycled for 6 to 8 hours per week) had a 50% lower
mortality risk. However, men who engaged in
extremely high levels of exercise (burning more
than 3,500 kilocalories per week) had a higher
mortality rate than the other two groups. Third,
the reasons people exercise change across adult-
hood. Younger adults tend to exercise out of a
concern for physical appearance, whereas older
adults are more concerned with physical and psy-
chological health (Trujillo, Walsh, & Brougham,
1991). This indicates that exercise programs may
need to be marketed differently for adults of
different ages.

Despite the many benefits of fitness and the
increasing popularity of health spas, many adults
simply do not exercise. For older adults, at least,
the reason seems to be that they do not think they
need to (USDHHS, 1988). Women become less
active earlier than men, and people with lower
education become inactive sooner than college
graduates (Ostrow, 1980). The consequences of
inactivity, however, can lead to premature death.
Blair et al. (1989) documented that physically fit
men and women live longer. They estimate that if
everyone became fit, death rates could be reduced
by 15% in women and 9% in men. There are role
models for physical fitness, even for the elderly.
Wiswell (1980) notes that the late King Gustav of
Sweden still played tennis regularly at 80 and that

older Olympic champions functioned better than
25-year-olds who had sedentary jobs.

Finally, getting people to exercise aerobically is
not always easy. Emery and Gatz (1990) reported
problems in getting older adults to comply with
exercise routines. They point out that exercise
programs will need to takeindividual differences in
interest and ability into account in order to be
successful. Indeed, social barriers and fears about
the risks of exercising (for instance, falling down)
keep many older women from participating in
exercise programs (O’Brien & Vertinsky, 1991).
Perhaps the best solution would be to educate
older adults about the various types of exercise and
to make several programs available to allow older
adults to choose the one that is best for them.

The results from these studies must be placed
into context, however. Despite considerable evi-
dence that moderate exercise is associated with
greater longevity, the real reason for the effects may
be more complex (Hayflick, 1994). Specifically,
the samples examined in these studies have differed
in several ways other than simply the amount of
exercise they do. For example, the participants
usually differ in diet and amount of perceived
stress. Additionally, the samples examined to date
are not representative of the general population of
the United States (or of any other country). Until
the effects of these other factors combined with
exercise are understood, and longitudinal studies
with representative samples are undertaken, the
real effects of exercise on longevity remain to be
seen.

Sleep

How did you sleep last night? If you are elderly,
chances are that you had some trouble. In fact,
sleep complaints are quite common in older adults
(Bootzin & Engle-Friedman, 1987). These com-
plaints most often concern difficulty in falling
asleep, frequent or prolonged awakenings during
the night, early-morning awakenings, and a feeling
of not sleeping very well. Effects of poor sleep are
experienced the next day; moodiness, poorer per-



formance on tasks involving sustained concentra-
tion, fatigue, and lack of motivation are some of the
telltale signs. In this section we will consider the
extent of sleep-related problems across adulthood
and examine some of the reasons for them.

Results from national surveys and drug-use
studies confirm that sleep disturbances increase
with age. Mellinger, Balter, and Uhlenhuth (1985)
reported that45% ofpeople between the agesof 65
and 79 had insomnia during the previous year. As
we will see, many aspects of sleep decline with age.
Interestingly, total sleep time over a 24-hour
period does not change across adulthood (Webb &
Swinburne, 1971), despite a significant drop with
age in total sleep at night (Hauri, 1982). As you
may have guessed, nap taking significantly in-
creases with age (Zepelin, 1973).

Age-Related Changes in Sleep

The most consistent age-related difference in sleep
is an increase in the frequency of awakenings as
morning approaches (for example, Webb, 1982).
Once awake, older adults have more difficulty
getting back to sleep than younger adults. Webb
and Campbell (1980) found that 50- to 60-year-
olds took longer to fall back asleep after being
awakened during the first 80 minutes of sleep than
did 21- to 23-year-olds. Older adults also have
more trouble falling asleep in the first place. Webb
(1982) documented that it took women aged 50 to
60 twice as long to fall asleep initially as women
aged 20 to 30.

Slight differences in REM (rapid eye move-
ment) sleep have been noted between younger and
older adults (Reynolds et al., 1985). Rather than
increasing in duration over the course of the night
astheydo in younger adults, REM periods in older
adults remain constant or decrease in length.
Additionally, older adults spend more time in the
light stages of sleep, which may account for the
increase in frequency of awakenings.

We have all experienced the negative effects of
all-nighters on next-day mood and performance.
Wetend tolose our temper more quickly, tire more
casily, and have more problems paying attention.
These negative effects increase with age. For ex-
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ample, Webb and Levy (1982) found that middle-
aged adults (40 to 49 years old) showed signifi-
cantly poorer performance on auditory vigilance,
addition, and mood scales after two nights of sleep
deprivation.

Although the data clearly show differences in
sleep with age, these differences do not always
result in complaints of sleep disturbance (Bootzin
& Engle-Friedman, 1987). Differences in REM
sleep, for example, may go unnoticed, whereas
increased awakenings during the night will be
reported. Thus, we need to be sensitive to the
different levels of awareness that adults have of
underlying changes in sleep.

Causes of Sleep Disturbance

Sleep is affected by numerous factors (Bootzin &
Engle-Friedman, 1987): physical disorders, medi-
cation, alcohol, caffeine and nicotine, stress, and
sleep habits and naps.

The most common physical disorders that af-
fect sleep are sleep-related respiratory problems
(Bootzin & Engle-Friedman, 1987). Among these
are sleep apnea (a cessation of air flow for 10
seconds or longer occurring at least five times per
night) and hypopnea (a 50% or greaterreduction of
air flow for 10 seconds or longer). Sleep apnea is
the more common disorder, and it increases with
age (Coleman et al., 1981). Physical illnesses can
also disrupt sleep because of discomfort or pain.
Pain associated with arthritis is one of the most
frequent causes of sleep disturbance in the elderly
(Prinz & Raskind, 1978).

Both prescription and over-the-counter medi-
cations can disruptsleep regardless of age (Karacen
& Williams, 1983). For example, asthma medica-
tion may contain epinephrine, which may interfere
with sleep if taken at night. Tricyclic antidepres-
sants suppress REM sleep and can cause involun-
taryleg twitches. Several medications used to treat
seizures, Parkinson’s disease, and hypertension can
increase nighttime awakenings.

Serious drug-induced sleep disturbances can be
caused by sleeping pills and tranquilizers. Sleeping
pills have two dangers. First, they lose their effec-
tiveness within two weeks of continued use (Kales,
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Both prescription and over-the-counter medications
can cause sleep disturbances.

Allen, Scharf, & Kales, 1970). Second, tolerance to
them develops rapidly, so larger and larger doses
are needed to produce an effect.

Sleeping pills and tranquilizers have several
similar negative influences on sleep (Kales, Scharf,
& Kales, 1978). They lower the amount of deep
sleep and increase light sleep, decrease REM sleep
on the night they are taken, and produce large
REM rebound on subsequent nights. REM re-
bound is characterized by restless dreaming,
nightmares, and fragmented sleep. Finally, they
produce drug hangover effects and impaired mo-
tor and intellectual functioning as well as moodi-
ness the next day. The carryover effects are prob-
ably due to the fact that many of these drugs
remain in the bloodstream for days, resulting in
the possibility that side effects could be observed
for a relatively long period after the person has
stopped taking the drug (Bootzin & Engle-
Friedman, 1987).

The effects of alcohol on sleep are similar to
those produced by sleeping pills and tranquilizers.
In general, alcohol reduces REM sleep, and ha-
bitual heavy drinking produces fragmented sleep
and several awakenings. Because alcohol is a de-
pressant, it magnifies the effects of sleeping pills

and tranquilizers, increasing the likelihood of fatal
overdoses when they are combined.

Drinking a cup of regular coffee before bedtime
is not usually a good idea for those who want to go
to sleep. Smoking may have the same effect. The
caffeine in the coffee and the nicotine in the
cigarette produce insomnia or lighter and more
fragmented sleep (Soldatos, Kales, Scharf, Bixler,
& Kales, 1980). Reducing or eliminating excessive
caffeine and nicotine can result in considerable
improvement in sleep.

Stress is hazardous to your sleep. Even for
people with no history of insomnia, worrying
about exams, presentations, one’s children, or
one’s spouse can cause sleep disturbances (Healey
etal, 1981).

Sleep Habits and Naps

Whatdo youdoin your bedroom besides sleep? Do

you read, talk on the telephone, watch television,
snack, listen to music, or, worst of all, worry? All of
these behaviors can be incompatible with falling
asleep and are very common in insomniacs
(Bootzin, 1977). The bed no longer is a cue for
falling asleep; rather it becomes associated with
arousal. The situation may become so bad that
many insomniacs can seemingly sleep anywhere
except in their own bed. In contrast, normal
sleepers often have problems falling asleep any-
where else other than their own bed (Bootzin &
Engle-Friedman, 1987). The solution to the prob-
lem is relatively easy. At the first sign of insomnia
get out of bed and go somewhere else. By keeping
the bed as a cue to go to sleep, many insomniacs
quickly overcome their problem (Bootzin, 1977).

Another bad sleep habitis afternoon or evening
naps (Webb, 1975). Such naps contain more deep
sleep and less REM sleep. The night’s sleep follow-
ing one of these naps continues as if the nap were
part of the night’s sleep. That is, the entire night’s
sleep looks similar to the latter half of a normal
night’s sleep, containing more light and REM
sleep and more awakenings (Webb, 1975). In
contrast, morning naps have little effect on the
subsequent night’s sleep.

Taking naps whenever one feels tired has an-
other, more serious effect. Adopting this strategy



TABLE 4.1 Typical stimulus-control instructions
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1. Lie down intending to go to sleep only when you are sleepy.

2. Do not use your bed for anything except sleep; that is, do not read, watch television, worry, or eat in bed.

Sexual activity is the only exception to this rule.

3. If you find yourself unable to fall asleep, get up and go into another room. Stay up as long as you wish, and
then return to the bedroom to sleep. Although you should not watch the clock, get out of bed immediately if
you still cannot fall asleep. The goal is to associate the bed with falling asleep guickly. If you are in bed more
than 10 minutes without falling asleep and have not gotten up, you are not following instructions.

4. Ifyou still cannot fall asleep, repeat Step 3. Do this as often as necessary throughout the night.

5. Setyouralarm and get up at the same time every morning irrespective of how much sleep you got during the
night. This will help your body acquire a constant sleep rhythm.

6. Do not nap during the day.

Source: “Sleep Disturbances” by R. R. Bootzin and M. Engle-Friedman, in L. L. Carstensen and B. A. Edelstein (Eds.), Handbook of Clinical Ger-
ontology, pp. 238-251 Copyright ©1987. Pergamon Press. Reprinted with permission.

may cause disturbances in your circadian rhythm,
or sleep-wake cycle. If such disturbances develop,
an optimal sleeping time may never exist (Hauri,
1982), leading to chronic moodiness and fatigue.
Disruptions of circadian rhythm are particularly
common in hospital patients and the institutional-
ized elderly (Wessler, Rubin, & Sollberger, 1976).
Additionally, excessive daytime sleepiness in the
elderly may be indicative of an underlying disease
and should be evaluated (Morewitz, 1988).

Treatment of Sleep Disorders

When most people have trouble sleeping, the first
treatment they think of is medication. As we have
seen, however, sleeping pills have little long-term
effectiveness and several potentially serious side
effects. Consequently, treatments other than medi-
cation have been the focus of considerable work
(see Bootzin & Engle-Friedman, 1987; Borkovec,
1982). Two techniques that work well are
stimulus-control instructions and progressive re-
laxation.

The goals of stimulus-control instructionsare to
help the insomniac acquire consistent sleeping
rhythms, to ensure that the bed is a cue for
sleeping, and to dissociate the bed from other
competing activities (Bootzin, Engle-Friedman, &
Hazelwood, 1983). A typical set of instructions is
shown in Table 4.1. Notice that these instructions

get the person to use the bed only for sleeping (an
exception is made for sex) and do not allow the
person to lie in bed if he or she does not fall right
to sleep. In short, stimulus-control instructions
seck to instill good sleeping habits.

Instructions for controlling stimuliare the most
effective treatment for insomniacs of various ages
(Bootzin, 1977; Borkovec, 1982; Lacks, Bertel-
son, Gans, & Kunkel, 1983; Puder, Lacks, Bertel-
son, & Storandt, 1983; Turner & Ascher, 1982).
Simply restricting time in bed (a cornerstone ofthis
approach) may do more to improve sleep habits in
older adults than any other technique (Friedman,
Bliwise, Yesavage, & Salom, 1991). Combining
this approach with support and sleep-hygiene in-
formation appears to be even more effective
(Bootzin et al., 1983).

Progressive relaxation includes several tech-
niques, such as transcendental meditation, yoga,
hypnosis, and biofeedback as well as traditional
relaxation methods. The goal of all these ap-
proaches when used to treatsleep disturbancesis to
get people to relax at bedtime so that they will fall
asleep faster. One widely used version of progres-
sive relaxation involves the successive tightening
and relaxing of the various muscle groups in the
body. Since its development in the 1930s by
Jacobson (1938), progressive relaxation has been
the most widely prescribed and researched non-
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medical therapy for sleep disturbances. There is
now considerable evidence that it is effective in
significantly shortening the time needed to get to
sleep (Borkovec, 1982).

Recent evidence suggests that self-help ap-
proaches to treating sleep problems are not as
effective as therapist-guided approaches (Riedel,
Lichstein, & Dwyer, 1995). Only watching a
self-help video about good sleep habits was not as
effective as combining the video with therapist-
guided sleep restrictions (e.g., restricting time in
bed rather than increasing sleep time and keeping
a sleep diary). When older adults have trouble
falling asleep, they would be better off seeking help
from a professional rather than trying to treat
themselves.

Nutrition

How many times did your parents tell you to eat
your vegetables? Or that you are what you eat?
Most of us had many disagreements with our
parents about food as we were growing up, but
now, as adults, we realize that diet is important to
good health. Experts agree that nutritional status
directly affects one’s mental, emotional, and physi-
cal functioning (McDonald & Sapone, 1993).
With increasing age this relationship becomes even
more important, as health is determined in part by
the cumulative effects of dietary habits over the
years.

Many believe that older adults as a group have
poorer dietary habits than younger or middle-aged
peopleand need to use vitamin and mineral supple-
ments. This belief appears to be unfounded, at least
until very old age. This is not to say, of course, that
older adults do not have nutritional problems. For
example, the institutionalized elderly often show
significant weight loss and suffer various nutri-
tional deficiencies, such as thiamine, vitamin B,,
and folic acid (Wallace & Schwartz, 1994). Eco-
nomic factors often prevent the aged poor from
eating adequate diets. Loss of one’s partner, which
causes many surviving spouses to eat alone, re-
moves the important social component of sharing
meals. Obtaining adequate nutrition is one of the

most basic requirements for a health maintenance
program; the poorer nutrition of many needy older
people clearly contributes to their overall higher
rate of chronic conditions.

Daily Dietary Requirements

Nutritional requirements, food and drink prefer-
ences, and eating habits change across the life span.
Adolescents and young adults seemingly require
huge quantities of junk food, whereas middle-aged
adults require more meats and vegetables. Seri-
ously, though, there are important developmental
differences in some dietary requirements.

Several age-related changes in the body affect
nutrition. Body metabolism and the digestive pro-
cess slow down. Age-related changes in vision may
hinder older adults’ ability to read food labels,
recipes, stove settings, or menus. Changes in smell
diminish the potential enjoyment of food. Poor
teeth may interfere with the ability to chew,
thereby limiting the foods a person can eat. Nearly
half of all older adults take medications that can
adversely affect appetite or how the body extracts
nutrients from food. All of these factors need to be
considered when planning meals and making rec-
ommendations for older adults.

We will consider several major requirements
briefly. Eating a good diet to maintain good health
is a lifelong duty. A diet that provides adequate
vitamins, minerals, protein, and complex carbohy-
drates needs to be maintained throughout life.
Such a diet should be rich in fresh vegetables, fresh
fruits, low-fat dairy products, legumes, and whole
grains.

Practically speaking, the protein needs of older
adults are no different from those of younger
adults (McDonald & Sapone, 1993). However,
some evidence suggests that protein metabolism in
very old adults may be less efficient; if this is true,
these individuals need more dietary protein (Mun-
ro & Young, 1978). People suffering from disease
have greater protein needs at all ages (Isaksson,
1973).

Carbohydrates provide the energy necessary to
maintain metabolic, physical, and mental activity.
Although energy needs decrease across adulthood,
the recommended sources of carbohydrates re-



main the same, namely, whole grains, fruits, veg-
etables, and naturally occurring sugars. The refin-
ing processes for white flour and table sugar
decrease the amount of B vitamins (only three of
which are restored by enriched flour), vitamin E,
and trace minerals.

Old and young alike have the same needs for
vitamins and minerals (McDonald & Sapone,
1993). Herbert (1988) reportsthat older adults do
not need to adjust their vitamin intake and do not
need vitamin supplements if they eat a well-
balanced diet. Fads such as megavitamins should
be avoided; the best advice is to get nutrition from
food, not pills.

Diet and Health

Does what one eats affect how well one feels? The
answer is a resounding yes. Considerable evidence
shows beyond doubt that dietary habits strongly
influence physical health. The strongest links have
been established with cardiovascular disease and
cancer.

The American Heart Association is quite clear in
its recommendations concerning the amount of fat
in our diet: Foods that are high in saturated
fats—such as whole milk, butter, and processed
foods containing coconut or palm oil—should be
replaced with low-fat milkand vegetable oils (such
as corn or olive oil). Eggs and red meat should be
limited and replaced by fish, white-meat poultry
(without the skin), and legumes. Egg substitutes
should be used whenever possible. Additionally,
the association recommends limiting sodium in-
take; high levels of sodium have been linked to
hypertension.

The main goal of these recommendations is to
lower the level of serum cholesterol. High cho-
lesterol level is one risk factor for cardiovascular
disease. Although this is true, two major types of
cholesterol must be distinguished: low-density
lipoproteins (LDL) and high-density lipoproteins
(HDL). Low-density lipoproteins are thought to
cause atherosclerosis. For this reason, LDL is
sometimes referred to as “bad cholesterol’ in the
popular literature. High-density lipoproteins are
thought to actually help keep arteries clear and
may even help break down LDL. Consequently,
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HDL is sometimes referred to as “good choles-
terol.”

It is the ratio of LDL to HDL that is important
in cholesterol screening. Relatively high levels of
HDL are good; relatively high levels of LDL are
bad. LDL levels have been linked to eating diets
high in saturated fats; reducing these substances
through diet modification is the easiest way to
lower LDL levels. HDL levels can be raised
through exercise, a diet high in fiber, and modest
amountsof alcohol intake (such as one glass of beer
per day). Finally, weight control is an important
aspect in any overall diet plan.

Modifying one’s diet to reduce LDL levels is
effective in adults of all ages. For example, Lowik et
al. (1991) found that older adults benefited just as
much as youngeradults from diet modification and
weight reduction or control.

The American Cancer Society (1990) estimates
that 35% of all cancers are caused by what we eat; as
a result, they have issued extensive guidelines
concerning diet. These recommendations include
cating less fat and fewer salt-cured, smoked, and
nitrite-cured foods; drinking less alcohol; and
eating more fresh vegetables. The society points
out that obesity greatly increases the risk for cancer.
Excessive fat intake alone increases the chances of
breast, colon, and prostate cancers. A high intake
of commercially smoked meats (which contain
nitrites and nitrates) is linked with stomach and
esophageal cancers. Diets containing adequate
levels of vitamin A may lower the risk of cancers of
the larynx, esophagus, and lung. Similarly, high-
fiber diets may reduce the risk of stomach and
colon cancers.

As noted in Chapter 3, some researchers believe
that diet can be used to prevent osteoporosis if it is
begun in young adulthood. Because one of the
causes of osteoporosis is a deficiency in calcium,
diets should include foods that are high in
calcium—for example, yogurt, broccoli, collards,
turnip greens, salmon, sardines, oysters, and tofu.
Interestingly, although protein is a daily require-
ment, too much protein canlead to loss of calcium
through the urine.

Numerous studies over the past few decades
confirm that calcium supplements in the diet of
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postmenopausal women helped slow the loss of
bone mass (McDonald & Sapone, 1993). Al-
though the amount of slowing depended on the
source of the extra calcium and the age of the
participants, ingesting an extra 1,000 to 1,400 mg
of calcium per day appears to be the necessary
amount to produce effects.

Thereisalsosome evidence thatdecreased levels
of vitamin K may be linked to osteoporosis (Loeser,
Wallin, & Sadowski, 1993). Although no prospec-
tive studies specifically examining this connection
have been reported, the retrospective data cur-
rently available indicate that a connection between
vitamin K and bone loss may exist.

Concept Checks

1. What are the primary hazards from smoking
cigarettes and from secondhand smoke?

2. What are the effects of long-term alcohol de-
pendence?

3. What are the benefits of aerobic exercise for
older adults?

4. How does sleep change with age?

5. Compared with younger and middle-aged
adults, what are the nutritional requirements of
older adults?

CANCER

Learning Objectives:

* How does the risk of getting cancer change
with age?

e What screening and prevention steps should
people take?

Cancer is the second leading cause of death in
the United States, behind cardiovascular disease.
Every year roughly 1,000,000 people are diag-
nosed as having cancer, and roughly 500,000 die.
Over the life span, nearly one in every three
Americans will develop cancer (USDHHS, 1995).
This ratio is likely to increase over the next few

decades as a result of lifestyle (such as diet and
smoking) and environmental (such as pollution)
effects. Some researchers argue thatas the rates of
cardiovascular disease continue to decline, cancer
will become the leading cause of death in the
United States (Manton, Wrigley, Cohen, & Wood-
bury, 1991). There is already mounting evidence
that cancer is present in many individuals whose
cause of death is officially listed as due to some
other cause such as pneumonia (Manton et al,,
1991).

One truly unfortunate aspect of these statistics is
that many current deaths due to cancer are pre-
ventable. Some forms of cancer, such as lung and
colorectal cancer, are caused in large part by
unhealthy lifestyles. Others, including breast and
prostate cancer, have high probabilities for cure if
they are detected early. In this section we will
consider some of the issues pertaining to cancer
and age, as well as screening strategies.

Cancer Risk and Age

The risk of getting cancer increases markedly with
age (Young, Percy, & Asire, 1981). Figure 4.2
depicts the incidence rates for all forms of cancer as
a function of age. As can be seen, the largest
number of cases occurs in the age group 60 to 70.
Notice that afterage40 the incidence rate increases
sharply. For example, the incidence of cancer atage
50 is only about 400 cases per 100,000 people; by
age 70, however, it has increased nearly fourfold to
over 1,500 cases. Overall, half of all cancer occurs
in individuals over age 65.

Estimates of the annual age-specific incidence
rates of the most frequent types of cancer in older
adults show that rates of lung cancer and bladder
cancer are generally higher in men, with colorectal
cancer occurring equally often. Death rates from
various forms of cancer differ: lung cancer kills
nearly twice as many as the next two highest,
breast cancer (in women) and prostate cancer (in
men), and roughly 2.5 times as many as colorectal
cancer. According to American Cancer Society
data, 5-year survival rates for these cancers differ
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Figure 4.2 Age-related incidence of cancer

Source: National Cancer Institute

dramatically. Whereas only 13% of lung cancer
patients are still living 5 years after diagnosis, an
average of 80% of breast or prostate cancer pa-
tients are.

Why the incidence of cancer is much higher in
the elderly is not entirely known. Part of the reason
is poor health habits over a long period of time,
such as cigarette smoking and poor diets. In
addition, the cumulative effects of exposure to
pollutants and cancer-causing chemicals are partly
to blame. As noted in Chapter 3, some researchers
believe that normative age-related changes in the
immune system, resulting in a decreased ability to
inhibit the growth of tumors, may also be respon-
sible.

However, research in microbiology is increas-
ingly pointing to some genetic links (Ershler,
1991). For example, in colorectal cancer there
appears to be a complicated series of five to seven
specific genetic events that come into play. These
changes, which occur over time, eventually pro-
duce a cancerous tumor. Breast and prostate can-
cers have also been identified as having genetic
links. Age-related tissue changes have been associ-
ated with the development of tumors, some of
which become cancerous; some of