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Foreword

Over the past 10 years, baccalaureate nursing education has made a serious commitment to assur-
ing a nurse workforce prepared to care for older adults. With the overwhelming majority of
patients in hospitals, home care, and nursing homes made up of people 65 and over, care of older
adults is now the core business of our health care system. Yet, in 1997, fewer than one third of
baccalaureate nursing programs had a stand-alone course in geriatrics, and of these, only 61%
were required courses. Most programs indicated that they integrated geriatrics into the curricu-
lum, but the degree of integration in most courses was quite limited (Rosenfeld et al., 1999).

In 2000, the American Association of Colleges of Nursing (AACN) took a major step to assure
the infusion of gerontological nursing into the curriculum of baccalaureate nursing programs. In
collaboration with the John A. Hartford Foundation Institute for Geriatric Nursing at New York
University, AACN developed the document Older Adults: Recommended Baccalanreate Competencies and
Curricular Guidelines for Geriatric Nursing Care. Developed to parallel AACN’s earlier document, The
Essentials of Baccalaureate Education for Professional Nursing Practice (1998), the geriatric competencies
provide baccalaureate nursing programs with a framework of how to structure curricula in order to
assure graduate competencies in the care of older adults.

Gerontological Nursing: Competencies for Care takes the AACN gerontological competencies to the
next logical step by providing faculty with a text and online instructor’s resources to foster cut-
ricular implementation. Such a text is critical because in most baccalaureate programs there is at
best only one faculty member prepared in gerontological nursing. Thus, the unique approach
adopted by this text can help gerontological nursing faculty transmit essential information to
other faculty, thus helping to imbed the gerontological competencies throughout the curriculum.
It also provides the structure for curriculum development and course content for those schools
seeking to create free-standing required or elective courses in gerontological nursing.

Mathy Mezey, EdD, RN, FAAN

Independence Foundation Professor of Nursing Education Director
Hartford Institute for Geriatric Nursing

Division of Nursing, School of Education

New York University

xvil



Preface

Although there are numerous gerontological nursing texts on the market today, this book is unique
in that it is based on an essential document from the American Association of Colleges of Nursing
(AACN) and the John A. Hartford Foundation Institute for Geriatric Nursing titled Older Adults:
Recommended Baccalanreate Competencies and Curricular Guidelines for Geriatric Nursing Care. This book
is intended to be a basic baccalaureate-level gerontological nursing text, and it is structured to
ensure that students will attain the recommended competencies and knowledge necessary to pro-
vide excellent care to older adults. It can be used for a stand-alone course or in sections to be inte-
grated throughout a nursing curriculum.

Using the recommended competencies as a guide, each chapter is written to assist students of
gerontological nursing to acquire the essential knowledge and skills to provide excellent care for
older adults. Competencies as set forth in the AACN/Hartford document are listed at the begin-
ning of each chapter to help direct students’ learning.

There are several outstanding features of the proposed text. First, the framework, as described
above, is unique. In addition, the text is an edited work with a diverse authorship of over 30 con-
tributors who represent all areas of gerontological nursing, including management, education, qual-
ity assurance, clinical practice in a variety of settings, advanced practice roles, research, business,
consulting, and academia. Interdisciplinary collaboration on several chapters involved those with
backgrounds in psychology, social work, pastoral care, pharmacy, gerontology, rehabilitation, and
business management. The book also includes a unique chapter on future trends in gerontology. The
text has a user-friendly and comprehensive format with the following pedagogical features:

® Learning objectives

e Key concepts

e Tables

¢ Boxes

¢ Pictures/diagrams/drawings
* Research highlights

e Critical thinking exercises

XiX



XX

PREFACE

Personal reflection exercises
Case studies with questions
Resource lists

References (including Web sites)
Recommended readings
Glossary

Students will be delighted to have a glossary for each chapter as well as definitions of key terms
within the text. The competencies recommended by AACN/Hartford Foundation are threaded
throughout the book.

Instructors will find the accompanying online instructor’s resources to be helpful time-saving

tools. They include suggested activities for learning and in-class exercises, examination questions

in a variety of formats, and PowerPoint slides for lectures that coincide with student readings in

the main text.
This book is divided into sections that directly follow the AACN/Hartford Foundation’s Rec-
ommended Baccalaureate Competencies and Curricular Guidelines for Geriatric Nursing Care*. The thit-

ty competencies shown here are those necessary to provide high-quality care to older adults and

their families:

1

1

1.

0.

1.

Recognize one’s own and others’ attitudes, values, and expectations about aging and

their impact on care of older adults and their families. (Section 1)

. Adopt the concept of individualized care as the standard of practice with older adults.
(Section 1)

. Communicate effectively, respectfully, and compassionately with older adults and their
families. (Section 2)

. Recognize that sensation and perception in older adults are mediated by functional,
physical, cognitive, psychological, and social changes common in old age. (Section 2)

. Incorporate into daily practice valid and reliable tools to assess the functional, physical,
cognitive, psychological, social, and spiritual status of older adults. (Section 3)

. Assess older adults’ living environment with special awareness of the functional, physi-
cal, cognitive, psychological, and social changes common in old age. (Section 3)

. Analyze the effectiveness of community resources in assisting older adults and their
families to retain personal goals, maximize function, maintain independence, and live in
the least restrictive environment. (Sectzon 3)

. Assess family knowledge of skills necessary to deliver care to older adults. (Section 3)

. Adapt technical skills to meet the functional, physical, cognitive, psychological, social,

and endurance capacities of older adults. (Section 3)

Individualize care and prevent morbidity and mortality associated with the use of physi-

cal and chemical restraints in older adults. (Sectzon 3)

Prevent or reduce common risk factors that contribute to functional decline, impaired

quality of life, and excess disability in older adults. (Section 4)



12

14.
15.

16.
17.

18.

19.

20.

21

24.

25.

26.

27.
28.

29.

30.

Preface xxi

. Establish and follow standards of care to recognize and report elder mistreatment. (Section 4)

13.

Apply evidence-based standards to screen, immunize, and promote healthy activities in
older adults. (Section 4)

Recognize and manage geriatric syndromes common to older adults. (Section 5)
Recognize the complex interaction of acute and chronic co-morbid conditions common
to older adults. (Section 5)

Use technology to enhance older adults’ function, independence, and safety. (Section 6)
Facilitate communication as older adults transition across and between home, hospital,
and nursing home with a particular focus on the use of technology. (Section 6)

Assist older adults, families, and caregivers to understand and balance “everyday” auton-
omy and safety decisions. (Section 7)

Apply ethical and legal principles to the complex issues that arise in care of older
adults. (Section 7)

Appreciate the influence of attitudes, roles, language, culture, race, religion, gender, and
lifestyle on how families and assistive personnel provide long-term care to older adults.
(Section 8)

. Evaluate differing international models of geriatric care. (Section 9)
22.
23.

Analyze the impact of an aging society of the health care system. (Section 9)

Evaluate the influence of payer systems on access, availability, and affordability of health
care for older adults. (Section 9)

Contrast the opportunities and constraints of supportive living arrangements on the
function and independence of older adults and on their families. (Seczion 9)

Recognize the benefits of interdisciplinary team participation in care of older adults.
(Section 10)

Evaluate the utility of complementary and integrative health care practices on health
promotion and symptom management for older adults. (Section 10)

Facilitate older adults” active participation in all aspects of their own health care. (Section 11)
Involve, educate, and when appropriate, supervise family, friends, and assistive personnel
in implementing best practices for older adults. (Section 11)

Ensure quality of care commensurate with older adults’ vulnerability and frequency and
intensity of care needs. (Section 11)

Promote the desirability of quality end-of-life care for older adults, including pain and
symptom management, as essential, desirable, and integral components of nursing prac-
tice. (Section 12)

*From the AACN/Hartford Foundation Institute. (2000). Re ded Baccalanreate Competencies and Curricular Guidelines for
Geriatric Nursing Care. New York, NY.

By using this text and online instructor’s resources as a curricular guide, educators should be
able to ensure that nursing students will meet the essential competencies that are recommended

for excellent care of older adults.
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Chapter 1

Introduction to
Gerontological
NurSing Kristen L. Mauk,

PhD, RN, CRRN-A,
APRN, BC

LEARNING OBJECTIVES

At the end of this chapter, the reader will be able to:

1. Define several important terms related to nursing and the aging process.

2. Identify several subfields of gerontology.

3. Recognize factors in the development of attitudes towards aging and the
aged.

4. Acknowledge his or her own attitudes and beliefs about the aging process

and care of older adults.

Describe the roles of the gerontological nurse.

Discuss the scope of practice in gerontological nursing.

7. Relate the ANA standards for gerontological nursing to quality of care for
older adults.

S

8. Describe core competencies in geriatric nursing.
9. Compare various settings in which nurses care for older adults.

KEY TERMS
e Activities of daily living (ADLs) * Gerontology
e Ageism * Geropharmaceutics
e Assisted living ® Geropsychology
e Certification e Hospice
¢ Core competencies ¢ Independent living
* Financial gerontology ¢ Instrumental activities of
e Geriatrics daily living (IADLs)
¢ Gerontological nursing e Intermediate care
* Gerontological rehabilitation nursing e Middle old

5



6 CHAPTER 1: INTRODUCTION TO GERONTOLOGICAL NURSING

e Old old

® Rehabilitation

o Skilled care

* Social gerontology

e Standards of gerontological
nursing practice

e Subacute care

e Unlicensed assistive personnel
(UAP)

* Young old

Introdu
Geront

LO
Tt 2
’l‘:rsx \ Ul

=

As a nursing student, you may have precon-
ceived ideas about caring for older adults. Such
ideas are influenced by your observations of fam-
ily members, friends, neighbors, the media, and
your own experience with the elderly. Perhaps
you have a close relationship with your grand-
parents or you have noticed the aging of your
own parents. For some of you, the aging process
may have become noticeable when you look at
yourself in the mirror. But for all of us, this uni-
versal phenomenon we call aging has some type
of meaning, whether or not we have taken the
time to consciously think about it.

If you pictured yourself at the age of 85, what
would you look like? What sights and sounds
would be around you? Where would you be liv-
ing? What activities would you be engaged in?
This picture of yourself as an older person may
be positive or negative. The way that you view
aging and the elderly is often a product of your
own environment and the experiences to which
you have been exposed. Negative attitudes
towards aging or the elderly (ageism) often arise
in the same way—{rom negative past experi-
ences. Many of our attitudes and ideas about
older adults may not be grounded in fact. Some

of you may have already been exposed to ageism,
which is often displayed much in the way that
sexism or racism is in people’s attitudes and
actions towards older people. This is yet another
reason for studying the aging process—to take
a look the myths and realities, to separate fact
from fiction, and to gain a value for the wisdom
of lifetimes that older adults have to offer.

As you will see, the majority of you in your
careers as nurses will be caring for older adults
at some point. Population statistics make that
an irrefutable fact. Because the elderly have
unique life situations and deal with physical
changes as they age, it is essential that nurses be
prepared to provide quality of care to this group
of individuals. Mathy Mezey, Director of the
Hartford Foundation at NYU, stated it thus:
“The population of older Americans is explod-
ing. Geriatric patients are not one sub-group of
patients but rather the core business of health
systems” (GeronurseOnline, 2005).

As you read and study this book, you are
encouraged to examine your own thoughts, val-
ues, feelings, and attitudes about aging and the
elderly. Perhaps you already have a positive atti-
tude towards caring for the elderly. Build on
that, and consider devoting your time and
efforts to the field of gerontological nursing. If,
however, you are reading this chapter today with
the idea that geriatrics is a less desirable field



of nursing, that only those nurses who cannot
find jobs elsewhere work in nursing homes, or
that working with older people is the last choice
you would ever make, then you need to re-
examine these feelings. Armed with the facts
and some positive experiences with older adults,
you may just change your mind.

The older population is changing dramati-
cally, and as the baby boomers (those born from
1946-1964) enter the older age group and gain
retirement age (as of 2008), the world will dras-
tically change. This phenomenon is happening
in many other places around the globe as well as
in the United States (see Chapters 2 and 23).
Gerontology is the place to be! Caring for such
a huge population of older adults will present
enormous opportunities. With the over-85 age
group being the fastest growing, the complex-
ity of caring for so many people with multiple
physical and psychosocial changes will present
a challenge for the most daring of nurses. Will
you be ready?

The purpose of this book is to provide the
essential information needed by students of
gerontological nursing to provide quality care
to older adults. In your study of this text, you
will be presented with knowledge and insights
from experienced professionals with expertise in
various areas of geriatrics. There are thought-
provoking activities and questions for personal
reflection in each chapter. Case studies will help
you to think about and apply the information.
A glossary is included at the end of the chapter
to help you master key terms, and plenty of
tables and figures summarize key information.
Web sites are included as a means of expanding
your knowledge. Use this text as a guidebook
for your study. Use all of your resources at hand,
including your instructors, to immerse yourself
in the study of the aging process. In doing so,

Definitions 7

by the end of this book you will have gained the
essential competencies to provide excellent care
to older adults.

Definitions

Gerontology is the broad term used to define
the study of aging and/or the aged. This includes
the biopsychosocial aspects of aging. Under the
umbrella of gerontology are several subfields

including geriatrics, social gerontology, geropsy-
chology, geropharmaceutics, financial gerontol-
ogy, gerontological nursing, and gerontological
rehabilitation nursing, to name a few.

What is old and who defines old age? Inter-
estingly, although “old” is often defined as over
65 years of age, this is a rather arbitrary number
set by the Social Security Administration. Today,
the older age group is often divided into the
young old (ages 65-74), the middle old (ages
75-84), and the old old, very old, or frail elderly
(ages 85 and up). However, it is obvious that
these numbers provide merely a guideline and do
not actually or clearly define a true picture of the
various strata of the aging population. Differ-
ences certainly exist between biological aging
and chronological aging, and between the phys-
ical and emotional or social aspects of aging with
each individual. How and at what rate persons
age depend upon a host of factors that will be
discussed throughout this book. The aging pop-
ulation and concepts related to aging are dis-
cussed further in Chapters 2 and 3.

Geriatrics is often used as a generic term
relating to the aged, but specifically refers to
medical care of the aged. This is why many nurs-
ing journals and texts have chosen to use the
term gerontological nursing versus geriatric nursing.

Social gerontology is concerned mainly
with the social aspects of aging versus the bio-
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Case Study 1-1

Rose is a 52-year-old nursing student
who has returned to school for her BSN
after raising a family. She is the di-
vorced mother of two grown children
and one young grandson. In addition to
being a full-time student in an acceler-
ated program, Rose also cares for her
85-year-old mother in her own home
and occasionally helps provide child-
care for her grandson while his parents
work. Rose’s mother has diabetes and is
legally blind. Rose is taking a gerontol-
ogy course this semester and finds her-
self going home quite upset after the
first week of classes when attitudes
towards aging were discussed. While
sharing with the course instructor her
feelings and surprising emotional dis-
comfort, Rose is helped to identify that
she is afraid of getting older and being
unable to care for her ailing mother and
herself. As a single woman, she is un-
sure that she can handle what lies ahead
for her as she is beginning to feel the
effects of aging herself.

Questions:

1. What can Rose do to become
more comfortable with facing her
own advancing age?

2. What factors may have influenced
her discomfort with the course
material?

3. Is there anything the instructor of
the course might do to help Rose
cope with the feelings she is hav-
ing as she completes the required
course work?

4. There may be some activities that
Rose can do in order to under-
stand her feelings about aging bet-
ter. Can you think of some such
activities?

5. What is Rose’s role as the care-
giver in this situation? How may
the role change over time?

6. How much does Rose’s present
home and living situation con-
tribute to her fears and percep-
tions of aging?

logical or psychological. “Social gerontologists
not only draw on research from all the social
sciences—sociology, psychology, economics, and
political science—they also seek to understand
how the biological processes of aging influence
the social aspects of aging” (Quadagno, 2005,
p- 4). Geropsychology refers to specialists in
psychiatry whose knowledge, expertise, and

practice are with the older population. Gero-
pharmaceutics, also called geropharmacology,
is a unique branch in which pharmacists obtain
special training in geriatrics. The credential for
a pharmacist certified in geropharmaceutics is
CGP (certified geriatric pharmacist).
Financial gerontology is another emerging
subfield that combines knowledge of financial



planning and services with a special expertise in
the needs of older adults. Cutler (2004) defines
financial gerontology as “the intellectual inter-
section of two fields, gerontology and finance,
each of which has practitioner and academic
components” (p. 29). This relatively new field is
further discussed in Chapter 23.

Gerontological rehabilitation nursing
combines expertise in gerontological nursing
with rehabilitation concepts and practice. Nurses
working in gerontological rehabilitation often
care for the elderly with chronic illnesses and
long-term functional limitations such as stroke,
head injury, multiple sclerosis, Parkinson’s and
other neurological diseases, spinal cord injury,
arthritis, joint replacements, and amputations.
The purpose of gerontological rehabilitation
nursing is to assist older adults with such health
deviations to regain and maintain the highest
level of function and independence possible
while preventing complications and enhancing
quality of life.

Gerontological nursing, then, is the aspect
of gerontology that falls within the discipline of
nursing and the scope of nursing practice. It
involves nurses advocating for the health of
older persons at all levels of prevention. Geron-
tological nurses work with healthy elderly per-
sons in their communities, the acutely ill elderly
requiring hospitalization and treatment, and the
chronically ill or disabled elderly in long-term
care facilities, skilled care, home care, and hos-
pice. The scope of practice for gerontological
nursing includes all older adults from the time
of “old age” until death.

The specialty of gerontological nursing was
first formally recognized in the early 1970s,
when the Standards for Geriatric Practice (1970)
and the Journal of Gerontological Nursing (1975)
were first published (Eliopoulos, 2005). Geron-
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tological nursing is guided by standards of prac-
tice that will be discussed later in this chapter.
Several roles of the gerontological nurse will be
discussed in the following sections.

Roles of the
Gerontological Nurse

Provider of Care

In the role of caregiver or provider of care, the
gerontological nurse gives direct, hands-on care
to older adults in a variety of settings. Older
adults often present with atypical symptoms
that complicate diagnosis and treatment. Thus,
the nurse as a care provider should be educated
about the common disease processes seen in the
older population. This includes knowledge of
the backgrounds and statistics, risk factors,
signs and symptoms, usual medical treatment,
nursing care through evidence-based practice,
and rehabilitation if applicable. Chapters 11 and
12 cover many such common problems seen in
the elderly, imparting essential information for
providing quality care.

Teacher

An essential part of all nursing is teaching.
Gerontological nurses focus their teaching on
modifiable risk factors. Many diseases of aging
can be prevented through lifestyle modifications
such as a healthy diet, smoking cessation, appro-
priate weight maintenance, increased physical
activity, and stress management. Nurses have a
responsibility to educate the older adult popula-
tion about ways to decrease the risk of certain
disorders such as heart disease, cancer, and
stroke, the leading causes of death for this group.
Nurses also may develop expertise in specialized
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areas and teach skills to other nurses in order to
promote quality patient care among older adults.

Manager

Gerontological nurses act as managers during
everyday care as they balance the concerns of the
patient, family, nursing, and the rest of the
interdisciplinary team. Nurse managers need to
develop skills in staff coordination, time man-

o ——

Case Study 1-2

agement, assertiveness, communication, and
organization. Nurse managers may supervise
other nursing personnel including licensed prac-
tical nurses (LPNs), certified nursing assistants
(CNA:s), nurse technicians, nursing students,
and other unlicensed assistive personnel
(UAP) (see Case Study 1-2). The role of the
gerontological nurse as manager is further dis-
cussed in Chapter 21.

o ——— — e ——

Jerry is a new BSN graduate who has
been hired as a charge nurse on the
skilled care unit in a nursing home. The
unit that Jerry is in charge of has 44 res-
idents and employs a mixture of full-
and part-time staff: 1 RN, 5§ LPNs, and
15 UAP, mainly nursing assistants. Jerry
has noted in her first days on the job
that there is low morale on the unit and
that patient care seems to be suffering.
She has identified that there is a lack of
understanding about the aging process
and some negative attitudes toward the
residents on the part of some of the
staff members.

Questions:

1. What steps should Jerry take to
address the problems she has
identified on her unit?

2. Is this a realistic position for Jerry
to have as a first job? Why or
why not?

3. What preparation should Jerry
have had in her basic nursing pro-
gram that would be of help in
managing this unit?

4. What are the first types of staff
education programs that Jerry
should present or have presented
to the staff?

5. What dialogue needs to be initi-
ated between staff and manage-
ment? Between nurses and
nursing assistants? Between full-
and part-time employees?

6. Where might the staff with nega-
tive attitudes have been influenced
in their perceptions?

7. How will changes that Jerry could
institute impact the quality of
patient care?
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Case Study 1-3

The Brokowskis are a close-knit fam-
ily of five whose grandfather, Papa B.,
has been living with them in their home
since he was widowed 10 years prior.
Papa B. is 88 years old and has recently
been diagnosed with Alzheimer’s disease
in the early stage. The family is having
increasing difficulty supervising Papa B.
and feels it is no longer safe for him to
be at home alone. Both parents in the
family work, and the three children are
in high school during the day. The fam-
ily wishes to keep Papa B. at home, but
do not know what possibilities there are
in the community to help them.

Questions:

1. What services might the Bro-
kowski family use to help them

- —

Advocate

As an advocate, the gerontological nurse acts on
behalf of older adults to promote their best inter-
ests and strengthen their autonomy and decision
making. Advocacy may take many forms, includ-
ing active involvement at the political level or
helping to explain medical or nursing procedures
to family members on a unit level. Nurses may
also advocate for patients through other activi-
ties such as helping family members choose the
best nursing home for their loved one or listen-
ing to family members vent their frustrations
about health problems encountered. Whatever

keep Papa B. at home? Do these
services seem feasible at this time?

2. As Papa B.’s condition worsens
with the progression of Alz-
heimer’s disease, what other ser-
vices discussed in this chapter
might be necessary at various
points in time?

3. What assessments would a nurse
need to make in order to deter-
mine the best placement for Papa
B.? Given the history of this fam-
ily, what recommendations for the
future might be made? Which
interdisciplinary team member
could provide additional informa-
tion to the nurse and the family
about community services?

the situation, gerontological nurses remember
that being an advocate does not mean making
decisions for older adults, but empowering
them, helping them remain independent and
retain dignity, even in difficult situations.

Research Consumer

The appropriate level of involvement for nurses
at the baccalaureate level is that of research con-
sumer. This involves gerontological nurses being
aware of current research literature, continuing
to read and put into practice the results of reli-
able and valid studies. Using evidence-based
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practice, gerontological nurses can improve the
quality of patient care in all settings. Although
nurses with undergraduate degrees are more
heavily involved in research in some facilities,
their basic preparation is most aimed at the
research usage level. However, many BSN nurses
help on research teams with data collection and
by providing research ideas based on problems
encountered in the clinical setting. All nurses
should read the journals specific to their spe-
cialty and continue their education by attending
seminars and workshops, pursuing additional
formal education or degrees, or obtaining certi-
fication. Any of these activities promote the role
of the nurse as research consumer.

Expanded roles of the gerontological nurse
may also include counselor, case manager, coor-
dinator of services, collaborator, geriatric care
manager, and others. Several of these roles are
discussed in other chapters (Sections 13 and 14).

Basic (3-{i 1

Nurses often wonder about the benefits of cer-

tification. Certification in a specialty dem-
onstrates expertise in that area and is often a
coveted credential for employment at magnet
facilities. Even though more than half of pa-
tients in acute care hospitals are over 65, less
than 1% of all registered nurses are certified in
gerontology (GeronurseOnline, 2005). This
makes certification a valuable commodity.

Some nurses argue that certification is not
needed to demonstrate expertise, and that may
be true. However, nurses who aspire to become
leaders and mentors in the field of geriatrics
help to build the specialty by demonstrating
mastery of content through examination and
accountability of continued education in this
field of expertise.

Two certifications are available at the profes-
sional nurse level from the American Nurses
Credentialing Center (ANCC). The associate
degree/diploma-level certification carries the
credential RN, C (Registered Nurse, Certified)
and the baccalaureate-level certification carries
the credential RN, BC (Registered Nurse,
Board Certified). Table 1-1 displays the test
content outline for these exams.

For both exams, the basic eligibility require-
ments for candidates include: 1) 2 years of full-
time practice as an RN in the United States or
the equivalent thereof, 2) a minimum of 2,000
hours of clinical practice in gerontological nurs-
ing within the last 3 years, and 3) 30 or more
continuing education contact hours in geronto-
logical nursing within the last 3 years. The
ANCC Web site (http://www.nursecredentialing.
org/certification/index.html) provides more
information about obtaining and maintaining
certification in gerontological nursing.

s-of tk dvanced

e (APN)
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Advanced practice in gerontological nursing
generally falls within two aspects of the APN
role: gerontological clinical nurse specialist and
geriatric nurse practitioner. Both specialists
hold a minimum of a master’s degree in nursing
and have passed an examination to obtain cre-
dentialing in the specialty, if certified. Although
many family nurse practitioners (FNPs) treat
older clients or patients and develop an exper-
tise in geriatrics, their education and certifica-
tion is not as specific to the older adult as
gerontological nurse practitioners (GNPs).
The gerontological clinical nurse specialist
focuses on education of patients, families, and
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Table 1-1 OVERVIEW OF TEST CONTENT OUTLINE

I.  Primary Care Consideration

A. The aging population

B. Theories

C. Communication process

D. Death and dying
II. Major Health Problems
Cardiovascular problems
Respiratory problems
Gastrointestinal problems
Urinary and reproductive problems
Hematological problems
Musculoskeletal problems
Metabolic and endocrine problems
Immunologic problems
Neurological problems
Psychiatric and psychosocial problems
Integumentary problems
Sensory problems
Medications

ZEFATTZOEHOO® >

Pain
III. Organizational and Health Policy Issues
A. Health care delivery systems
B. Federal regulation
C. Reimbursement mechanisms
IV. Professional Issues
Scope and standards of practice
Leadership and management
Research
Ethical and legal issues

OO0 W

Gerontological nursing trends and issues

Source: American Association of College of Nursing (2005). Overview of Test Content Outline. Retrieved from the World Wide

Web at www.nursecredentialing.org.

staff and often works in collaborative practice
with physicians or hospitals. The gerontologi-
cal clinical nurse specialist is often an aca-
demic educator, consultant, or entrepreneur. In
many states, geriatric clinical nurse specialists
(CNSs) may obtain prescriptive authority and

broaden the scope of practice. Many CNSs have
designed and managed clinics for common
conditions in the older population, such as uri-
nary incontinence, wounds, and arthritis. The
ANCC described the role of the gerontological
CNS thus:
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Box 1-1 Suggested Web Sites
Educational Web Sites:
www.gerontologicalnursing.info
www.geronurseonline.com
www.nursingworld.org/ancc/
certification

Associations:

Administration on Aging
www.aoa.dhhs.gov

American Geriatrics Society
WWW.americangeriatrics.org

American Nurses Credentialing Center
www.nursecredentialing.org/

certification

Gerontological Society of America
WWW.geron.org

John A. Hartford Foundation
www.hartfordign.org

Hospice and Palliative Care Nurse
Association (HPNA)
www.hpna.org

National Adult Day Services Association
www.nadsa.org

National Association of Geriatric Nursing
Assistants
Www.nagna.org

National Association of Professional
Geriatric Care Managers
WWW.caremanager.org

National Council on the Aging
WWW.NIC.Ncoa.org

National Gerontological Nursing
Association
WWW.NgNa.org

National Institute on Aging
www.nia.nih.gov

The Clinical Nurse Specialist in Geronto-
logical Nursing is an expert in providing,
divecting, and influencing the care of older
adults and their families and significant oth-
ers in a variety of settings. This nurse special-
ist has an in-depth understanding of the
dynamics of aging, as well as the intervention
skills necessary for bealth promotion and man-
agement of health status alterations. The Clin-
ical Nurse Specialist provides comprebensive
gerontological nursing services independently or
collaboratively with multidisciplinary teams.
The CNS advances the health care of older
adults and the specialty of gerontological nurs-
ing through theory and research. The CNS is
engaged in practice, case management, educa-
tion, consultation, research, and administra-
tion. (ANCC, 2005a, p. 1)

The GNP is found more often in acute care
settings or in collaborative practice with physi-
cians who maintain offices that service a large
older population.

The Gerontological Nurse Practitioner
(GNP) is an expert in providing health care to
older adults in a variety of settings, practicing
independently and collaboratively with other
health care professionals. In this role, the GNP
works to maximize patients’ functional abili-
ties. Specifically the GNP promotes, maintains,
and restores bealth, prevents or minimizes dis-
abilities, and promotes death with dignity. The
GNP engages in advanced practice, case man-
agement, education, consultation, vesearch, ad-

ministration, and advocacy for older adults.
(ANCC, 2005)

Part of the GNP role may be making regular
visits to nursing homes where patients in his or
her collaborative practice reside. More recently,
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Box 1-2 Additional Resources

American Nurses Credentialing Center
(ANCC)

P.O. Box 791333

Baltimore, MD 21279-1333

202-651-7000

800-284-2378 |

www.nursecredentialing.com

John A. Hartford Foundation i

55 East 59th Street

16th Floor

New York, NY 10022-1178 i

212-832-7788

Email: mail@jhartfound.org I
www.hartfordign.org
www.jhartfound.org

Geriatric Nursing Review Syllabus: A Core
Curriculum in Advanced Practice Geriatric |
Nursing (GNRS) (2003-2005)

Available from the American Geriatrics
Society

1-800-334-1429 ext. 2529

GNPs are carving out a niche in rehabilitation
facilities, working in outpatient clinics for reha-
bilitation patients after discharge or with spe-
cialty physicians, managing caseloads, and
diagnosing and treating uncomplicated condi-
tions in collaboration with a physician.

Clinician

Advanced Practice Nurses (APNs) who practice
in gerontology should be expert clinicians in the
field. As GNPs, clinical hours during master’s
work or postmaster’s certification are done with

older adults. GNPs also collaborate with physi-
cians who care for a majority of older patients,
whether in clinical settings or nursing homes.
The gerontological CNS is also an expert clini-
cian, but with less emphasis on diagnosis and
treatment in primary care settings and more on
other aspects of care across all levels of preven-
tion, usually dealing with older adults with ter-
tiary problems.

Educator

Nurses in advanced practice will engage in edu-
cation of patients, clients, staff, and other inter-
disciplinary team members. The role of educator
encompasses a variety of settings, from the com-
munity to acute care to tertiary care facilities.
Additionally, many APNs work in academic
institutions, teaching students in nursing col-
leges, or departments within universities.

Leader

As a leader, the APN actively engages in advo-
cating for the health of older adults. This may
include mentoring other nurses; acting as an
intermediary for patients, family members, and
other team members; or being politically active
by working to change laws to advance the care
of the elderly. Nurse leaders are often seen as
pioneers in research, administration, politics,
law, and practice. Most nurse leaders are widely
published. The role of leader is further discussed
in Chapter 21.

Researcher

At the advanced practice level, nurses act as
expert consultants and clinicians in research
projects. APNs often pose the research questions
that arise in practice and collaborate with doc-
torally prepared gerontological nurses to explore
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areas of interest. Doctorally prepared nurses are
educated to design, conduct, and analyze re-
search. APNs and doctorally prepared faculty
work together to obtain grant funding to carry
out important research. This is often done with
an interdisciplinary team when exploring topics
in gerontology because many researchable prob-
lems cross various disciplines. APNs should also
keep up to date on the latest research to be able
to serve as a resource for other staff members
about best practices in gerontology.

Consultant

One of the most unique roles of the APN is that
of consultant. Nurses with advanced knowledge,
education, and experience are in a special posi-
tion to provide consulting services in many
areas. This may include legal consulting, work-
ing with financial planners, or helping busi-
nesses with programming for the elderly. In
addition, many APNs act as educational con-
sultants for large businesses or for outreach pro-
grams in which they are paid to travel to a
number of places presenting workshops and
seminars for their employers. Other APNs are
authors, speakers, and business owners.

Advanc ification

The exams offered by the ANCC are different
for the clinical specialist in gerontological nurs-
ing and the gerontological nurse practitioner.
These computerized exams are offered at over
300 computer-based testing sites across the
country 6 days per week, increasing the con-
venience of sitting for certification.
Requirements for certification as a clinical
nurse specialist in gerontological nursing
(APRN, BC) or as a gerontological nurse prac-
titioner (GNP) include holding an unrestricted

professional license, a master’s degree or higher
in nursing, formal training in the specialty area
of application (i.e., a program or postgraduate
certificate program), and graduation from an
accredited program with a minimum of 500
hours of supervised clinical practice in the spe-
cialty (ANCC, 2005a). For the CNS designa-
tion, students may sit for the exam after
graduation if their program contained 500
supervised hours in their field of study.

C=
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The ANA provides a publication on the scope
and standards of gerontological nursing
practice. The complete book of these standards
may be ordered from the ANA bookstore online
(www.nursingworld.org/books). These standards

’ g
anaards o1

are developed by gerontological nurses and used
by them to evaluate and guide practice. The
standards for clinical gerontological nursing
include assessment, diagnosis, outcome identifi-
cation, planning, implementation, and evalua-
tion (ANA, 2001). The standards of professional
gerontological nursing performance include
quality of care, performance appraisals, educa-
tion, collegiality, ethics, collaboration, research,
and research utilization. Students will note that
these are the basic standards for professional
nursing, but here they are applied in the care of
the older adult. The core competencies discussed
in the next section provide more specific guide-
lines for gerontological nursing care.

Core Competencies

The American Association of Colleges of
Nursing (AACN) and the John A. Hartford
Foundation sponsored the input of many quali-
fied gerontological nursing experts to publish




Older Adults: Recommended Baccalaureate Compe-
tencies and Curricular Guidelines for Geriatric
Nursing Care (2000). This document also pro-
vided the framework for this text. The core
competencies set forth for gerontological nurs-
ing appear in Table 1-2. The purpose of this
document specific to gerontological nursing was
to use the AACN’s The Essentials of Baccalaureate
Education for Professional Nursing Practice (1998)
as a framework to help nurse educators integrate
specific nursing content into their programs.
The original AACN document suggested core
competencies, knowledge, and role develop-
ment for professional nurses. These appear in
Table 1-3. The geriatric competencies in Table
1-2 correlate with and were derived from the
suggestions in the more general AACN docu-
ment in Table 1-3. By using these published
documents as guides, nursing professors and
other who educate in the area of gerontological
nursing should be able to prepare students to be
competent to provide excellent care to older
adults.

Settings of Care

Gerontological nurses practice in a multitude of
settings. Adults over age 65 comprise 48% of
patients seen in the hospital, 80% of home care
patients, and 90% of those in nursing homes
(GeronurseOnline.org, 2005). A few of these
settings will be discussed here. Some additional
unique areas of employment are suggested in
Chapter 23.

Because of the nature of the aging process, it
is likely that older adults will enter and exit the
health care system at many different points
throughout old age. Figure 1-1 presents the web
of health care that often occurs when older adults
enter the system due to illness or accident.
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Acute Care Hospital

The acute care hospital is often the point of
entry to the health care system for older adults.
Nurses working in hospitals are likely to care for
older adults even if they do not specialize in
geriatrics, because about half of all patients in
this setting are older. In this setting, geronto-
logical nurses focus on treatment and nursing
care of acute problems such as those occurring
from trauma, accidents, orthopedic injuries, res-
piratory ailments, or serious circulatory prob-
lems. Any unit (except for maybe labor/delivery/
postpartum and pediatrics) in the acute care
hospital may serve older adults, so nurses may
work on units that are intensive or rehabilitative
in nature, and anything in between. The pur-
pose of care will be to assist with survival and
prevent complications.

Long-Term Care

There are many different levels of care that fall
under the long-term care umbrella. These may
include assisted living, intermediate care,
skilled care, and Alzheimer’s units. Facilities
that offer these services are generally called by
one of several names: nursing homes, long-term
care facilities (LTCFs), skilled nursing facilities
(SNFs), retirement homes, assisted living facili-
ties, or rehabilitation and health care villages
(Figure 1-2). The places that offer these services
may advertise just one or a multitude of levels of
care. The majority of LTCFs today in the United
States are for-profit or chain-run nursing homes.
For this reason, they generally wish to keep their
residents within their own system. This is
accomplished by first providing independent
living apartments, either within a separate unit
or in different housing on the property. Older
adults using this service generally care for them-
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Table 1-2 COMPETENCIES NECESSARY FOR NURSES TO PROVIDE HIGH-
QuALITY CARE TO OLDER ADULTS AND THEIR FAMILIES

1.

(o8]

10.

11.

12.
13.
14.
15.

16.
17.

18.

19.
20.

21.
22.
23.

Recognize one’s own and others’ attitudes, values, and expectations about aging and their impact
on care of older adults and their families.

Adopt the concept of individualized care as the standard of practice with older adults.
Communicate effectively, respectfully, and compassionately with older adults and their families.
Recognize that sensation and perception in older adults are mediated by functional, physical,
cognitive, psychological, and social changes common in old age.

Incorporate into daily practice valid and reliable tools to assess the functional, physical, cognitive,
psychological, social, and spiritual status of older adults.

Assess older adults’ living environment with special awareness of the functional, physical, cognitive,
psychological, and social changes common in old age.

Analyze the effectiveness of community resources in assisting older adults and their families to retain
personal goals, maximize function, maintain independence, and live in the least restrictive
environment.

Assess family knowledge of skills necessary to deliver care to older adults.

Adapt technical skills to meet the functional, physical, cognitive, psychological, social, and endurance
capacities of older adults.

Individualize care and prevent morbidity and mortality associated with the use of physical and
chemical restraints in older adults.

Prevent or reduce common risk factors that contribute to functional decline, impaired quality of life,
and excess disability in older adults.

Establish and follow standards of care to recognize and report elder mistreatment.

Apply evidence-based standards to screen, immunize, and promote healthy activities in older adults.
Recognize and manage geriatric syndromes common to older adults.

Recognize the complex interaction of acute and chronic co-morbid conditions common to older
adults.

Use technology to enhance older adults’ function, independence, and safety.

Facilitate communication as older adults transition across and between home, hospital, and nursing
home, with a particular focus on the use of technology.

Assist older adults, families, and caregivers to understand and balance “everyday” autonomy and
safety decisions.

Apply ethical and legal principles to the complex issues that arise in care of older adults.
Appreciate the influence of attitudes, roles, language, culture, race, religion, gender, and lifestyle
on how families and assistive personnel provide long-term care to older adults.

Evaluate differing international models of geriatric care.

Analyze the impact of an aging society on the health care system.

Evaluate the influence of payer systems on access, availability, and affordability of health care for older
adults.

(continues)



Settings of Care 19

Table 1-2 COMPETENCIES NECESSARY FOR NURSES TO PROVIDE HIGH-
QuaLiTy CARE TO OLDER ADULTS AND THEIR FAMILIES (CONTINUED)

24. Contrast the opportunities and constraints of a supportive living arrangement on the function and
independence of older adults and on their families.

25. Recognize the benefits of interdisciplinary team participation in care of older adults.

26. Evaluate the utility of complementary and integrative health care practices on health promotion and
symptom management for older adults.

27. Facilitate older adults’ active participation in all aspects of their own health care.

28. Involve, educate, and when appropriate, supervise family, friends, and assistive personnel in
implementing best practices for older adults.

29. Ensure quality of care commensurate with older adults’ vulnerability and frequency and intensity

of care needs.

30. Promote the desirability of quality end-of-life care for older adults, including pain and symptom

management, as essential, desirable, and integral components of nursing practice.

Source: American Association of Colleges of Nursing and the John A. Hartford Institute for Geriatric Nursing. (2000). Older

Adults: Rec led Baccalanreate C
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selves, but may require someone to check on
them daily. Meals are provided every day at a
cost, of course, and monthly prices vary among
facilities based on room size and extra services.
Older adults pay out of pocket to live in inde-
pendent living apartments or centers and the
costs may range greatly, from around $1,800—
$6,000 per month. Because these adults do not
need regular nursing care, the opportunity for
nurses in this level of care would consist of
directing such a facility or perhaps acting as a
wellness coordinator, though most independent
living centers would not employ a nurse strictly
for such purposes. Further information about
independent living appears later in this chapter.

ASSISTED LIVING
As older persons continue to age, it is likely that

common disorders associated with the aging
process may interfere with their ability to care

jes and, Curricular Guidelines for Geriatric Nursing Care. Washington, DC: Author.

for themselves. Assisted living provides an alter-
native for those older adults who do not feel safe
living alone, who wish to live in a community
setting, or who need some additional help with
activities of daily living (ADLs). Assisted liv-
ing is often connected with a facility or care net-
work, generally those that provide long-term
care, though the facility itself may be free-
standing and cater exclusively to the assisted
living population. The drawback of this arrange-
ment is not only that older adults whose condi-
tion degenerates and who need greater assistance
find a cost attached with each extra bit of help
they need in assisted living, but also that they
may be turned out of the facility when their care
needs become greater, leaving them to find
another institution that provides a higher level
of care.

The typical resident in assisted living has a
private room or apartment (with a variety of
designs available for different costs). All rooms
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Table 1-3 AACN ESSENTIALS
(1998)

Core Competencies
Critical thinking
Communication

Assessment
Technical skills

Core Knowledge

Health promotion, risk reduction, and disease
prevention

Illness and disease management

Information and health care technologies

Ethics

Human diversity

Global health care

Health care systems and policy

Role Development

Provider of care
Designer/manager/coordinator of care
Member of a profession

Source: American Association of Colleges of Nursing (1998).
Essentials of baccalanreate education for professional nursing prac-
tice. Washington, DC: Author

will have some type of kitchen or kitchenette
and private bathroom with shower. The rest of
the space includes a bed or bedroom, living area,
and sufficient closet space. Older adults who
enter assisted living often sell their homes and
plan to spend as long as possible living with
minimal assistance.

Assisted living facilities generally provide
healthy meals, planned activities, places to walk
and exercise, and should offer pleasant surround-
ings where adults can socialize with others their
own age in a safe and protected environment.
Walking paths, aviaries, work-out rooms, beauty

salons, community gathering rooms, chapels,
and game rooms are part of many assisted living
facilities.

Assisted living facilities may be free-stand-
ing or may be part of a larger facility that pro-
vides multiple levels of care. For those units that
are part of the large facility, residents who find
themselves in need of progressively greater assis-
tance and around-the-clock nursing supervision
may then enter intermediate care.

INTERMEDIATE CARE

This level of care provides 24-hour per day direct
nursing contact and may be considered to be the
entry level into nursing home care. Intermediate
care units may be named differently depending
upon the facility. Older persons are unable to live
on their own because of a number of factors,
including numerous medications to manage,
mobility problems, or the presence of chronic
diseases that require an amount of nursing super-
vision beyond what a person could manage inde-
pendently (like diabetes,
multiple medications, or amputations compli-

severe arthritis,

cated by mobility changes). Some units have res-
idents with early Alzheimer’s disease in this level
of care. Of course, three meals a day are provided,
usually in a common dining area, and a licensed
nurse (LPN or RN) is in charge of the unit with
several UAP to assist with ADLs. Therapies such
as physical, occupational, and speech are avail-
able and provided as ordered by the physician. A
certain number of beds may be Medicare or
Medicaid (see Chapter 16) licensed, with the rest
private pay. As the amount of care required
increases, so does the daily or monthly cost.

SUBACUTE OR TRANSITIONAL CARE

Subacute care is generally for patients who
require more intensive nursing care than the tra-
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Figure 1-1 The “web” of health care for the elderly.
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Source: Easton, K. L., 1999, Gerontological Rebabilitation Nursing, p. 14. Used with permission. Philadelphia: W. B.

Saunders.

ditional nursing home can provide, but less than
the acute care hospital. Frequent patient assess-
ments are needed for a limited time period for
stabilization or completion of a treatment regi-
men. “Typical individuals seen in subacute care
are those needing assistance as a result of non-
healing wounds, chronic ventilator dependence,
renal problems, intravenous therapy, and coma
management and those with complex medical
and/or rehabilitative needs, including pediatrics,
orthopedics, and neurological. These units are
designed to promote optimum outcomes in the
least expensive cost setting” (Easton, 1999,
p- 15). Subacute units may be found in LTCFs or
hospitals. Gerontological nurses working in this

setting would benefit from having a critical care
background and rehabilitation experience as well.

SKILLED CARE

Skilled care units or skilled nursing facilities
(SNFs) are for those older adults requiring more
intensive nursing care. Some units are found
within nursing homes, others within hospitals.
On this unit, one would expect to see persons
with tube feedings, IV fluids, multiple medica-
tions, chronic wounds, and even ventilators in
some cases. The care required is at a higher level,
and the higher acuity of the residents or patients
demands a greater nurse-to-patient ratio. Per-
sons in skilled care may include those with
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Figure 1-2 Assisted-living facilities aid older people with activities of daily

living.

Source: © Comstock Images/Alamy Images

severe stroke, dementia, head injury, coma, or
advanced degenerative and/or neurological dis-
orders. A certain number of skilled nursing beds
are licensed by the state, and SNFs must meet
more rigorous requirements than intermediate
care. The gerontological nurse working in
skilled care must have expertise in preventing
the hazards of immobility such as pressure
ulcers and contractures. The skilled care nurse
should have knowledge of transfer techniques,
prevention and assessment of swallowing prob-
lems, bowel and bladder management, and
nutrition. Good assessment and communication
skills are needed to care for these complex
patients.

ALZHEIMER’S CARE

A growing trend in LTCFs today is to offer units
dedicated to the major phases of Alzheimer’s
disease (AD). Because of the higher incidence of
AD with advanced age, there is a growing need
for units that provide nursing care for elders in
the various stages of dementia that occur with
Alzheimer’s. Often, family members can care for
their loved ones at home during the early stages.
However, during middle and late stage AD, the
older patient cannot be left alone and shows
increasing signs of deterioration and inability to
care for themselves. As memory loss progresses
with AD, home caregivers often feel over-
whelmed and unable to meet the care burden



required by these patients. Many nursing homes
offer early, middle, and late AD care in order to
keep these patients in the same system. As AD
progresses, so does the level of care required.
Alzheimer’s units can be a great benefit to the
community by having gerontological nursing
staff that has expertise in the management of
this difficult disease. Nurses can help family
members understand disease progression and
assure them that their loved one is being well
cared for even to the end of the disease, which
results in death. Having all levels of care at the
same facility makes it easier for patients with
AD who have a hard time with new surround-
ings, and easier for family members not to have
to change facilities as the disease worsens.

HospicE

Gerontological nurses may also choose to work
in hospice, caring for dying persons and their
families. Although many patients in hospice are
not elderly, the majority of the dying are older.
The concept of hospice is centered around holis-
tic, interdisciplinary care that helps the dying
person “live until they die” (see Chapter 22 for
further discussion). A number of team members
who specialize in thanatology and palliative care
work together to provide quality care for
patients in their last months, weeks, days, and
hours of life. Pain management and comfort care
are the standards upon which treatment is
based. Nurses and physicians work closely with
social workers, chaplains, psychologists, and
other hospice professionals to make death as
comfortable and as easy a transition as possible.

Hospice may appear in a number of facilities.
Some hospices are stand-alone organizations
with their own building just dedicated to hos-
pice care. Home care often offers hospice, and
certain nursing homes will offer a hospice unit
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or care within the skilled unit or from an out-
side hospice nurse. Clinical nurse specialists pro-
vide a great service as expert clinicians and
consultants to the hospice team. Whatever the
setting, hospice requires a great deal of patience,
expertise, understanding, interdisciplinary com-
munication, and compassion skills on the part
of the geriatric nurse.

Rehabilitation

Rehabilitation may be found in various degrees
in several settings, including the acute care hos-
pital, subacute or transitional care, and LTCFs.
Regardless of the setting, rehabilitation is done
through the work of an interdisciplinary team
that includes nurses, therapists, and physicians
as well as other professional staff as needed. The
goals of rehabilitation are to maximize inde-
pendence, promote maximal function, prevent
complications, and promote quality of life
within each person’s strengths and limitations.
The level of intensity of acute rehabilitation
is greater than for subacute or long-term care.
For older adults to qualify for rehabilitation in
the acute care hospital, they must be able to tol-
erate at least 3 hours of therapy per day. The
interdisciplinary team will work together to set
up mutually established goals with the patient.
Inpatient rehabilitation in the acute setting is
beneficial to help persons recovering from or
adapting to such conditions as stroke, head
trauma, neurological diseases, amputation,
orthopedic surgery, and spinal cord injury.

Community

Many nursing programs are moving towards a
more community-based curriculum. This is
helpful for students of gerontological nursing,
because most older adults live in the community,
with only about 5% at any given time residing
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in nursing homes (see Chapter 2 for more statis-
tics on the aging population). However, remem-
ber that many encounters with older adults will
be as they enter the health care system for illness,
whether chronic or acute, so fewer job possibil-
ities exist at present in primary and wellness-
oriented settings. Within the community, one
may find many different areas for practice, only
a few of which will be discussed here.

HoME HEALTH CARE

Older adults requiring a longer period of obser-
vation or care from nurses may be candidates for
home health care services. Visiting nurse associ-
ations (VN As) have long been known for their
positive reputation in providing home care.
Home care is designed for those who are home-
bound due to severity of illness or immobility.
For reimbursement of allowable expenses, home
health care services must be ordered by a physi-
cian. There has been record growth in the num-
ber of home health agencies springing up in the
past decade. People’s desire to be cared for in
familiar surroundings by their families, versus an
institution, has fueled the need for more agencies.

Although physical, occupational, and speech
therapies may be obtained through home care,
as well as home health aide services, a nurse
must open the case file and the individual must
warrant some type of nursing services to qualify.
The majority of home care patients are elderly
and experience a variety of problems needing
nursing, such as chronic wounds, intravenous
therapy, long-term indwelling urinary catheters,
and tube feedings.

FosTER CARE OR GROUP HOMES

Foster care and/or group homes are for those
older adults who can do most of their ADLs,
but may have safety issues and require supervi-
sion with some activities such as dressing or

taking medications. Foster or group homes gen-
erally offer more personalized supervision in
a smaller, more family-like environment than a
traditional nursing home and should be licensed
to provide such services. Some persons offering
this service have a small number of elders inside
their existing own home residence, whereas oth-
ers have purchased a larger dwelling for this
purpose. This type of setting provides an alter-
native to nursing home care for some older per-
sons. Although nurses may own and operate a
group home, there is no requirement that a per-
son have a health care background to do so, nor
is there a requirement that a nurse’s services be
available, so persons should take care to inves-
tigate the facility prior to placement of a loved
one there. Social workers can usually provide
good information about local foster or group
homes.

INDEPENDENT LIVING

Independent living for older adults is often in
the community, but as previously stated, may
be available in many LTCFs. In the community
setting, independent living arrangements often
take the form of senior housing, such as with
apartment complexes that are exclusively de-
voted to the elderly. The accommodations will
be as homelike as possible with kitchens, bath-
rooms, living areas, and the like, similar to
assisted living. The best form of independent
living—outside of an older person’s own home—
is one in which the owners and managers have
an understanding and appreciation for the
needs and capabilities of the elderly adult. Such
living situations generally make accommoda-
tions for those in their later years with addi-
tions such as extra handrails, nonslip flooring,
adequate elevators, facility security systems,
and friendly room layouts with larger bath-
rooms and emergency call buttons. Senior



housing complexes that promote independent
living often provide between 1 and 3 meals per
day in a common dining area and provide large
rooms to entertain guests for parties and fam-
ily gatherings. An activity director may plan
outings, with transportation provided. Doctors
offering special services such as podiatric care
may make regular visits to the facility and set
up a clinic for the day. Nurses working in this
setting may focus on primary prevention, that
is, health promotion/disease prevention activi-
ties such as educational programs. Overall,
independent living is an excellent alternative
for older adults who feel more comfortable in a
safe, supervised surrounding that is less iso-
lated than living alone in their own home, but
still allows them complete independence in
ADLs and instrumental ADLs (IADLs).

ADULT DAY CARE

Adult day care or day services provide yet
another avenue for older adults who are unable
to remain at home during the day without
supervision. Usually these services are used by
family members who are caring for older par-
ents or loved ones in their own home, but who
may work during the day and wish to have
their relative safely cared for in their absence.
This is an excellent alternative to institution-
alization. “Adult day services are community-
based group programs designed to meet the
needs of functionally and/or cognitively
impaired adults through an individual plan of
care. These structured, comprehensive pro-
grams provide a variety of health, social, and
other related support services in a protective
setting during any part of a day, but less than
24-hour care” (National Adult Day Services
Association, 2005).

Adult day care programs may be sponsored
by a variety of different organizations including
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Box 1-3 Research Highlight

Aim: This study described the meaning of
caring for geriatric nurses.

Methods: Parse’s phenomenology was
used to survey 30 nurses in Taiwan who
worked on medical-surgical units car-

[ ing for older adults. The nurses were
asked open-ended questions about the
meaning of caring in providing care to
{ the elderly.
Findings: The researcher concluded that,
for geriatric nurses, the meaning of car-
| ing included several concepts: delibera-
tion, concern, tolerance, sincerity,
I empathy, initiative, and dedication. The
| author suggests that caring for the elderly
should be natural and not superficial in
order for the elderly to feel cared for.
Conclusion: Geriatric nurses in this study
demonstrated the meaning of caring in
several distinct ways. Core moral and

ethical values appeared in their descrip-
| tions of the meaning of caring for older
adults. Nurses may improve their care
| of older adults by attending to these
. core concepts related to caring. Geron-
H\ tological nursing education may benefit
i by including more about caring theory.
Source: Lui, Shwu-Jiaun. (2004). What car-
ing means to geriatric nurses. Journal of
Nursing Research, 12(2), 143-152.

churches, hospitals, health care systems, or the
local YMCA. Centers provide socialization,
planned outings, nutritional meals, and thera-
peutic activities that would appeal to older
adults with moderate physical and/or mental
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Critical Thinking Exercises

. Do this exercise with another student as a partner. Close your eyes. Picture yourself as an

85-year-old. Note your appearance, sights, sounds, and surroundings. Open your eyes
and describe yourself at 85 to your partner. Then discuss how your mental image of your-
self as an older person might have been influenced by your family history, grandparents,
and perceptions about aging.

. Go to a local card shop and browse. Look at the birthday cards that persons might buy for

someone getting older. What do they say about society’s attitudes towards aging? Do the
cards you read point out any areas that we stereotype as problems with advancing age?

. Complete this sentence: Older people are . . .

List as many adjectives as you can think of. After making your list, identify how many
are negative and how many are positive descriptors. Think about where your ideas came
from as you did this exercise.

. Check out the Web site at www.geronurseonline.com. How could you use this Web site

to enhance your knowledge about the care of older adults? What services are available
through the Web site?

. Look at the list of competencies for gerontological nurses in Table 1-2. How many of

these competencies do you feel you meet at this point? Make a conscious effort to develop
these skills as you go through your career.

. Visit a local nursing home that offers various levels of care. Call ahead of time to arrange

a tour from a nurse and ask questions about the services they offer to older adults.

— - - o - - —

decline. All functions are supervised by quali-
fied personnel. Services are offered only during
the day, often from 6 a.m.—6 p.m. (or normal
business hours) with an emphasis on recreation
and some health promotion. Some programs
offer weekend hours. Costs vary depending on
the sponsoring agency.

Summary

In conclusion, our attitudes about aging and
caring for the elderly are influenced by many
factors. Because of the changing population, all

nurses need to have basic competence in the care
of older adults. Gerontological nursing practice
is guided by standards and core competencies.
The scope of practice may be expanded with for-
mal advanced education, and certification at any
level is a way to demonstrate expertise.

There are many settings in which the geron-
tological nurse may practice. Additionally, there
are emerging subfields of gerontology that
offer promise for new future roles for nurses
that care for the elderly. Nurses should explore
the various career options open to them in this

field.
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Personal Reflections

1. How do you feel about aging? Do you dread getting older, or look forward to it? Do
you see advanced age as a challenge or something to fear?

2. Have you ever cared for an elderly person before? If so, what was that experience like?
How do you feel about caring for older adults in your nursing practice?

3. What do you think about nurses who work in nursing homes? Have you ever consid-
ered a career in gerontology? What are the positives you can see about developing expet-
tise in this field of nursing?

4. Have you ever seen ageism in practice? If so, think about that situation and how it could
have been turned into a positive scenario. If not, how have the situations you have been
in avoided discrimination against the elderly?

5. Which of the settings for gerontological nursing practice appeal to you most at this time
in your professional career? Is there any one setting that you can see yourself working in
more than another? Do you think this will change as you progress in your career?

— = - = =SS

Glossar Al

Activities of daily living (ADLs): Include bathing,
dressing, grooming, showering, and toileting
activities.

Ageism: A negative attitude toward aging or older
persons.

Core competencies: The essential skills and knowledge
needed to provide quality care to older adults.

Financial gerontology: An emerging field that com-
bines financial management, planning, and
knowledge with special coursework and training
in the unique needs of the elderly.

Geriatrics: Medical care of the aged.

Gerontological nursing: A speciality within nursing
practice where the clients/patients/residents are
older persons.

Gerontological rehabilitation nursing:
Gerontological nursing care of older persons in
which rehabilitation is emphasized; care for
those with rehabilitation problems such as
stroke, brain injury, neurological disorders, or
orthopedic surgeries.

Gerontology: The study of aging or the aging process.

—

— = —

Geropharmaceutics: A specialty in medications and
pharmacy of older adults.

Hospice: Provides holistic, comprehensive care to the
terminally ill patient and his or her family
through the dying and bereavement process.

Independent living: A type of setting/housing in which
the older adult performs all IADLs and ADLs
independently or with minimal supervision.

Instrumental activities of daily living (IADLs):
Include shopping, talking on the telephone, keep-
ing a checkbook, housework, and the like; con-
trasted with ADLs.

Middle old: Those persons age 75-84 years.

Old old: Those persons ages 85 years and over; some-
times called the oldest old, the very old, or the
frail elderly.

Rehabilitation: Care that promotes the maximum func-
tional capacity of adults recovering from or adapt-
ing to a long-term or chronic condition.

Skilled care: Setting in which patients require less nurs-
ing care than the acute hospital, but more than
other long-term settings; generally for those with
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higher acuity; may also be called skilled nursing
facilities (SNFs); often found in long-term care
facilities.

Social gerontology: A subfield of gerontology focused
on the social aspects of aging.

Standards of care: The goals set for quality care deliv-
ery to older adults.

Subacute care: For complex patients who require more
intensive nursing care than the traditional nursing
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LEARNING OBJECTIVES

At the end of this chapter, the reader will be able to:

1. Review statistics related to aging in United States.
2. Describe social and economic issues related to aging in the United States.
3. Discuss aging across different cultures.
4. List differences between aging in the 21st century and aging in the past.
5. Critically evaluate successful aging.
KEY TERMS
e Baby boo.mers e Graying of America
¢ Centenarian b Nartdborn
e Chronic disease e Older adult
* Cohorr e Oldest old
* Demographic tidal wave e Pig in a python
e Elderly

. ¢ Seniors
¢ Foreign-born

U.S. society, and indeed, U.S. families, will be
greatly challenged by the graying of America The Numb €rs

over the next few decades. A steadily growing Since 1900, the U.S. population has tripled, but
aging population has the potential to affect social ~ the number of older adults, those over age 65,
policy, societal resources, businesses, and com- has increased 11-fold (MIAH, CDC, & GSA,
munities, not to mention health care systems. 2004). The older population in the United States
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grew from 3 million to 36 million in the 20th
century alone. Just over 12% (36 million) of the
population in the United States was 65 or older
in 2000 (Munnell, 2004; U.S. Census Bureau,
2001). Of this population,18.4 million (53%)
were aged 65—74. In the 2000 census, there were
12.4 million 74- to 85-year-olds (35% of the
older population). And the number of oldest
old, those people 85 years of age or older, grew
from 100,000 in 1900 to 4.2 million in 2000
(Federal Interagency Forum, 2004; U.S. Census
Bureau, 2001). By the mid-twenty-first century,
old people will outnumber young people for the
first time in history (Winokur, 2005).

Why the Recent Increase in the
Number of Older Adults?

It is expected that, by 2025, the number of per-
sons 65 and older in the United States will
increase from 12% of the population (in the year
2000) to 19% (Munnell, 2004). The recent
trend of increasing numbers of older adults in
the United States is due to two main causes: the
increased life expectancy of our seniors and the
fertility of the U.S. population at various points
in time.

In 1935, when Social Security was enacted,
the life expectancy for persons age 65 was 12
years for males (or 77 years total) and 13 years
for females (or 78 years total). This has risen to
16 and 19 years, respectively. By 2080, life
expectancy for 65-year-olds is expected to have
increased to 20 years and 23 years, respectively
(Munnell, 2004). There is less of a racial differ-
ence in life expectancy than in other parameters
of aging. In 2001, life expectancy at birth was
5.5 years higher for whites than for blacks, but
at age 65, whites could expect to live for 2 years
longer than blacks. For those who live to age 85,

the life expectancy for black people is slightly
higher than for whites (Federal Interagency
Forum, 2004).

Changes in life expectancy throughout the
20th century were mainly due to improved san-
itation, advances in medical care, and the imple-
mentation of preventive health services (MIAH,
CDC, & GSA, 2004). In the early 1900s, deaths
were mostly due to infectious diseases and acute
illnesses. The older population of today, how-
ever, must deal with challenges unfamiliar to
their own parents. These are the challenges of
dealing with chronic disease as well funding
for health care services. The average 75-year-old
now has three chronic diseases and uses five pre-
scription drugs (MIAH, CDC, & GSA, 2004).
Modern treatments for diseases that used to kill
older adults, such as myocardial infarction and
stroke, as well as the improved technical proce-
dures for health services such as transplants and
intensive care, have contributed to the increased
longevity of the population.

Health care costs, including medication
costs, have thus become a primary issue for
many seniors. The repercussions of rising
health care costs have been felt within the state
and federal governments, as they seek to help
support their senior citizens’ health. Nearly
95% of health care expenditures for older
Americans are for chronic diseases (MIAH,
CDC, & GSA, 2004).

Fertility of the population also affects the
number of older adults. The fertility rate in
the United States has been steadily falling for
the past 200 years. In 1800, the average woman
had 7 children. By the end of World War II, this
had decreased to 2.4 children. But after the war,
from 1946 to 1964, the fertility rate increased
to 3.5 children (Munnell, 2004). Of course, one
could argue that some of these changes have less



to do with fertility rate and more to do with the
influence of other factors such as the acceptance
and use of birth control as well as the changing
values of different generations. The current issue
in aging has to do with the baby boomers.
This extremely large segment of the American
population, who were born between 1946 and
1964, will start turning 65 in 2011. Because of
the number of baby boomers, the number of
older adults will increase dramatically between
2010 and 2030. This anticipated increase has
alternatively been called a demographic tidal
wave (MIAH, CDC, & GSA, 2004) or a pig in
a python (Munnell, 2004).

Beginning in 2012, nearly 10,000 Ameri-
cans will turn 65 every day (MIAH, CDC, &
GSA, 2004). By 2030, the older population will
comprise 20% of the total population of the
United States (which will be about 70 million
people) (Federal Interagency Forum, 2004;
MIAH, CDC, & GSA, 2004). This group of
older adults will be the “healthiest, longest
lived, best educated, most affluent in history”
(Experience Corps, 2005). After 2030, the pop-
ulation of oldest old (those over 85 years) will
grow the fastest. According to the Federal
Interagency Forum (2004), the U.S. Census
Bureau projects that the population of those 85
and older could grow from 4.2 million in 2000
to 21 million by 2050 (see Figure 2-1).

The Distribution of Seniors in
the United States

The distribution of older Americans varies
across the United States, due in part to patterns
of migration after retirement. It is also due to
birth and death rates in the various states and
regions. For instance, in 2002, Florida (17%),
Pennsylvania (15%), and West Virginia (15%)
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had the highest numbers of persons 65 and older
(Federal Interagency Forum, 2004). Between
1990 and 2000, the West and South regions
grew the fastest. This growth ranged from a 1%
increase in seniors in Rhode Island to a 72%
increase in Nevada. The other states with fast
growing senior populations included Alaska
(60% increase), Arizona (39%), and New
Mexico (30%). The District of Columbia was
the only area to show a decline in the 65-and-
older group (U.S. Census Bureau, 2001).
Although every state showed growth in the
numbers of seniors, in many areas seniors repre-
sented a smaller proportion of the population.
In the Midwest, the proportion of persons 65
and older declined from 13% in 1990 to 12.8%
in 2000. Similar declines in proportion were
seen nationwide (U.S. Census Bureau, 2001).

Issues of Gender

Women outnumber men in the United States, a
trend that is expected to continue. In 2003, 58%
of the population was female. In the 85 and older
age group, women accounted for 69% of the
population (Federal Interagency Forum, 2004).
In fact, the age groups 65—74 and 85 and older
had nearly 2 million more women than men, and
the 75-84 age group had nearly 3 million more
women (U.S. Census Bureau, 2004).

In 2000, the sex ratio for the general U.S.
population was 96 males for every 100 females.
This ratio declines steadily with age. For persons
65-74 it was 82:100; for those 85 and older, it
was 41:100 (or more than two women for every
man) (U.S. Census Bureau, 2004).

In 2003, over 75% of men ages 65—74 were
married, compared to 56% of women in the
same age group. Only 36% of women ages
75-84 were married; this dropped to 14% in
the 85 and older age group. For men 85 and
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Figure 2-1 Real and projected numbers of people 65+ in the United States,

1900-2050.

Number of people age 65 and over, by age group, selected years 1900-2000
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older, 59% were married. Women age 65 and
older were three times as likely as men of the
same age to be widowed, 44% compared to
14%. In 2003, 78% of women age 85 and older
were widowed, compared to 35% of men age 85
and older. Divorce is more unusual in this age
group. In 2003, 7% of older men and 9% of
older women were divorced. A smaller propor-
tion of older adults had never been married
(Federal Interagency Forum, 2004).

Education

The level of education can affect the socioeco-
nomic status of the older adult (Figure 2-2).
Those with more education tend to have more
money, higher standards of living, and above-
average health. The comparisons over the years
are interesting. In 1950, 17% of the older adults
in the United States had graduated from high
school, and 3% had at least a bachelor’s degree.
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Figure 2-2. Sources of income for persons 65 +.

Distribution of sources of income for the population age 65 and over,

selected years 1962-2002
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In 2003, however, 72% of older men and 71%
of older women had graduated from high school,
while 23% of older men and 13% of older
women had graduated from college. Differences
also exist in education between ethnic groups. In
2003, 76% of older non-Hispanic whites, 70%
of older Asians, 52% of older blacks, and 36% of
older Hispanics had completed high school. Also
in 2003, 29% of older Asians, 20% of non-
Hispanic whites, 10% of older blacks, and 6% of
older Hispanics had at least a bachelor’s degree
(Federal Interagency Forum, 2004).

Living Arrangements

Living arrangements of older adults are linked
not only to income, but also to health status.
Older people who live alone are more likely than
their married counterparts to live in poverty. In
2003, older men were more likely to be living
with a spouse than were older women (73%
compared to 50%; see Figure 2-3). Older
women were twice as likely as older men to be
living alone (40% compared to 19%). Living
arrangements, like education, also varied by race
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Figure 2-3 Population 65+ living alone, 1970-2003.

Population age 65 and over living alone, by age group and sex,

selected years 1970-2003
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and ethnicity. Older Asian women were more
likely than older women of other races to live
with relatives other than a spouse. Older non-
Hispanic white and older black females were
more likely than others to live alone. Older
black men lived alone three times as much as
older Asian men. Older Asian men were more
likely than other races and ethnicities to live
with relatives other than a spouse. The state of
living alone increases as age increases. Older
people who lived alone had higher poverty rates
than those who lived with their spouse. In 2002,
16% of older men and 21% of older women

who lived alone lived in poverty. Only 5% of
older married men and women lived in poverty
(Federal Interagency Forum, 2004).

Effects of Ethnicity

The growing aging population consists of a sig-
nificantly increased proportion of minorities.
Minority elders will make up 22% of the elderly
population over the next 20 years (Ross, 2000).
The diversity as well as the vast increase in
number of this group provides a distinct chal-
lenge in meeting health care needs. The losses
(spouses, friends, independence, levels of func-
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Case Study 2-1

Mrs. Johnson is an 87-year-old
African American female admitted to
the hospital from her home. She is wid-
owed and has no children. Her neigh-
bors watch out for her, bringing her
groceries and making sure that she’s
OK each day. Mrs. Johnson’s neighbor,
Mrs. Edwards, accompanies her to the
hospital.

Mrs. Johnson is admitted for short-
ness of breath, attributed to nonadher-
ence to her medication regimen for
congestive heart failure. She is alert, ori-
ented, and very pleasant.

Mirs. Edwards takes you aside and
tells you that she is concerned about
Mrs. Johnson’s home situation.

— = -

tion, status in society) often encountered in
aging coupled with low socioeconomic status
and lifetime racial discriminations put this
group at increased risk for poor outcomes
(Markides & Miranda, 1997). An understanding
of cultural diversity and the unique challenges
it poses is needed to address health issues and
promote wellness.

The older population in the United States is
growing more racially and ethnically diverse as
it ages. In 2003, 83% of U.S. older adults were
non-Hispanic whites, 8% of the older popula-
tion was black, 3% Asian, and 6% Hispanic (see
Table 2-1). By 2050, projections are that this
will change to 61% non-Hispanic white, 18%
Hispanic, 12% black, and 8% Asian. The older

Questions

1. What might you suspect about
Mrs. Johnson’s financial situation?

2. What might you suspect about
Mrs. Johnson’s home situation?

3. How might these factors con-
tribute to her hospital admission?

4. Based upon your suspicions, what
questions might you ask Mrs.
Johnson as you admit her to your
unit?

Hispanic population is projected to grow the
fastest, from 2 million in 2003 to 15 million in
2050, and to be larger than the older black pop-
ulation by 2028. The older Asian population is
also projected to increase, from 1 million in
2003 to 7 million in 2050 (Federal Interagency
Forum, 2004).

AFRICAN AMERICANS

African American elders make up the largest
cultural minority and are projected to increase
from 8% to 12% of the older population by
2050. Currently, 26.5% of African American
elders live in poverty compared to 8.2% of el-
derly whites. In fact, in 1998, divorced black
women ages 65 to 74 had a poverty rate of 47%,
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Table 2-1 U.S. POPULATION AGE 65+ BY RACE AND HispaNIiCc ORIGIN,

2000

Total 65+ Numbers Percent

Non-Hispanic
Black 2,787,427 8.0%
American Indian/Alaskan Native 124,797 0.4%
Native Hawaiian/Pacific Islander 19,085 0.1%
Asian 796,008 2.3%
Two or More Races 264,588 0.8%
Other Race 21,397 0.1%

Hispanic (any race) 1,733,591 5.0%

Total Minority 5,746,893 16.4%

White (Alone—Non-Hispanic) 29,244,860 83.6%

Total 65+

Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data

34,991,753 100.0%

Source: www.aoa.gov/prof/Statistics/minority_aging/facts_minority_aging.asp

one of the highest of any subgroup of older
Americans. There is also a great disparity in net
worth between black and white households
headed by older Americans. In 1999, net worth
among older black households was estimated to
be $13,000, compared to $181,000 among
older white households (Administration on
Aging, 2000). The lack of economic resources
and poor access to health care add to the
increased incidence of disease with greater com-
plications in this subgroup.

Higher rates of diabetes, hypertension, and
chronic kidney disease are seen in African
Americans (Ross, 2000). African Americans are
twice as likely as whites to have diabetes
(Illinois Department on Aging, 2001). African
American men have higher incidences of lung
and prostate cancer as compared to whites.
African Americans’ overall risk to develop kid-
ney disease is highest of the senior groups.
Nutritional intake plays a large part in these
diseases. Kumanyika (1997) notes that high-fat,

low-fiber diets cause or aggravate these illnesses.
Physical activity levels are lower among less
educated older Americans, both white and
African American.

African Americans often do not use routine
preventive services at recommended rates and
are less likely to have a regular provider of
health care, opting instead for hospital outpa-
tient departments, historically known for long
waits and inconsistent providers (Markides &
Miranda, 1997). The top five causes of death
among African Americans are heart disease, can-
cer, stroke, diabetes, and pneumonia/influenza
(Sahyoun, 2001). From these statistics, it is evi-
dent that preventive services have the potential
to affect the longevity of this population.

HispANICS

The Hispanic population is the second largest
and most rapidly growing ethnic minority in
the United States (Hazuda & Espino, 1997).
The over-65-year-old Hispanic population is the



fastest growing segment of the total U.S. pop-
ulation. By 2050, Hispanic elderly will make up
16.4% of all U.S. elderly, adding up to 13.4
million Hispanics over the age of 65 (Adminis-
tration on Aging, 2000). The Hispanic popu-
lation in the United States consists of a diverse
population from Mexico, Cuba, Puerto Rico, the
Dominican Republic, and other countries of
Central and South America. The poverty rate in
2001 for Hispanic elderly in the United States
was more than twice that of the total older pop-
ulation (Administration on Aging, 2003).

The chronic diseases of cardiovascular disease,
diabetes, cancer, and cerebrovascular disease are
seen in significant numbers in the Hispanic
population. Centers for Disease Control (CDC)
data show Hispanics are less likely to obtain
preventive services such as flu and pneumonia
vaccines and mammograms as compared to
whites (Ross, 2000). The age-adjusted rate of
diabetes in this population is 44% higher than
for non-Hispanic whites (Administration on
Aging, 2003). Hispanics also have higher rates
of cervical, esophageal, gallbladder, and stom-
ach cancer as compared to whites. Poverty lev-
els, only slightly lower than African American
elderly, and language barriers are often impedi-
ments to accessing health care coverage and
health care services (Ross, 2000). The top five
causes of death among Hispanics are heart dis-
ease, cancer, stroke, chronic obstructive pul-
monary disease (COPD), and pneumonia/
influenza (Sahyoun, 2001).

In 2002, 72% of Hispanics age 60 and over
lived in four states: California, Florida, New
York, and Texas (Administration on Aging,
2003). Hispanics in general receive assistance in
the home when functionally declining, versus in
long-term facilities (Angel & Angel, 1997).
Family members frequently act as their care-
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givers, and multigenerational families under one
roof are common. On average, Hispanic families
and households are larger than non-Hispanic
families and households (Aranda & Miranda,
1997). Overall, the percentage of Hispanic el-
derly living alone is lower than that of the gen-
eral population (Administration on Aging,
2003). Older Hispanics are more likely to be
married and to rely on family over friends when
compared to white elderly.

ASIANS AND PACIFIC ISLANDERS

This subgroup actually is composed of 40 dif-
ferent ethnic groups with various economic,
educational, and health profiles (Ross, 2000).
Some identified ethnicities include Asian,
Chinese, Filipino, Japanese, Pacific Islander, and
Hawaiian. National data, however, do not nec-
essarily discern between ethnicities, which com-
plicates identifying demographics and patterns
for each culture. The Asian American and
Pacific Islander population has been the fastest
growing racial/ethnic group in the United
States recently, having increased 141% between
1970 and 1980 and 99% between 1980 and
1990 (Elo, 1997). According to the U.S. Bureau
of the Census, projections for the years
2000-2050 include population increases for
Asian Americans and Pacific Islanders from
24% to 6.5% of the U.S. population
(Administration on Aging, 2000).

Life expectancy data have historically shown
an advantage for the Asian American and Pacific
Islander population. Census data from 1995
showed life expectancy at birth of Asian
Americans and Pacific Islanders to be 79.3 years
for males and 84.9 years for females, as compared
to 73.6 and 80.1 for white males and females,
respectively. Elo (1997) questions inconsistencies
in the data due to the heterogeneity of the group.
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The evaluation of mortality data did place
Chinese, Japanese, and Filipinos well below white
Americans. As a whole, cancer and heart disease
contribute less to all-cause mortality in the Asian
American and Pacific Islander population than in
whites. Cerebrovascular disease, however, is a
more prominent cause of death for some sub-
groups of Asian Americans and Pacific Islanders
(Elo, 1997). Discrepancies are seen in mortality
causes depending on whether persons are native
or foreign-born, pointing to the impact of accul-
turation in U.S. society. But overall, the top five
causes of death among Asian Americans or Pacific
Islanders are heart disease, cancer, stroke, pneu-
monia/influenza, and COPD (Sahyoun, 2001).

Kitano, Tazuko, and Kitano (1997) note the
inconsistency of this minority group’s use of
community professional resources. Dependence
on familial and informal ethnic resources is seen
more often. Length of the family’s time in this
country (recent arrival vs. present a century)
impacts comfort and ease of resource use. Health
care providers will need to address not only the
diversity within this minority group, but also
the time or extent of acculturation and assimi-
lation within each subgroup.

AMERICAN INDIANS AND ALASKAN NNATIVES

The category of American Indians and Alaskan
Natives represents 500 nations, tribes, bands,
and native villages in which 150 languages are
used (Kramer, 1997). Although the American
Indians and Alaskan Natives make up a small
percentage of the nation’s elderly, they are one
of the fastest growing groups of minority el-
derly, behind Asian and Hispanic groups (Cha-
pleski, 1997). American Indians and Alaskan
Natives over the age of 60 were 152,000 in
number per the 2000 census (Administration on
Aging, 2000). The over-75 years of age cohort

of American Indians and Alaskan Natives is
expected to double by the year 2050 (Cha-
pleski). Two thirds of American Indian and
Alaskan Native elders live in 10 states.
Historical and political developments forced the
concentration of American Indians first onto
reservations west of the Mississippi and then to
more urban areas (Chapleski). Due to these relo-
cation efforts, American Indians and Alaskan
Natives are not necessarily in close proximity to
Indian Health Services (IHS) facilities. Only
59% of this population actually lives in IHS
areas (Chapleski). Although the majority of
American Indians and Alaskan Natives live in
rural areas, many have moved to urban areas.
Chronic disease prevalence in American
Indians and Alaskan Natives increased signifi-
cantly in the 20th century. The IHS made
tremendous efforts to increase life expectancy
from 51 years in 1940 to 71 years in 1980
through a reduction in infectious disease. Now,
however, there is a tremendous prevalence of
chronic disease due to dietary changes, sedentary
lifestyles, and technology that is similar to
Western society (Kramer, 1997). The leading
causes of death for older American Indians and
Alaskan Natives are heart disease, cancer, dia-
betes, stroke, and COPD (Sahyoun, 2001).
Diabetes is a serious threat to morbidity and
mortality in the American Indian and Alaskan
Native population. They are 2.5 times more
likely to get diabetes as compared to same-age
whites (Ross, 2000). Complications of diabetes
are also seen more frequently, with end-stage
renal disease occurring 6.8 times more in
American Indians and the number of nontrau-
matic lower extremity amputations far exceed-
ing non-American Indian populations (Kramer,
1997). These high rates of disease and compli-
cations are seen in younger age cohorts as well.



Heart disease is the leading cause of death
among American Indians and Alaskan Natives
due to a rise in risk factors (obesity, diabetes,
smoking, hypertension, high cholesterol, and
sedentary lifestyle) (Kramer, 1997). Younger
American Indians (in their 40s) experience a
three to four times greater cardiovascular mor-
tality than the general population. Hyperten-
sion prevalence in general is low, but when
coupled with obesity and diabetes, long-term
effects are devastating—end stage renal disease,
proliferative retinopathy, cerebrovascular dis-
ease, and myocardial infarction (Kramer, 1997).
Rheumatoid archritis is seen in higher rates in
American Indians as compared to Alaskan
Natives and whites, with individual Indian
tribes affected in larger numbers. Cancer is the
third leading cause of death of American
Indians. Survival rates are the lowest compared
to any other U.S. population (Kramer, 1997).
Lung cancer is most common.

The National Indian Council on Aging study
of 1981 noted the health, functional, and social
status of American Indian elders (Kramer,
1997). It was noted that 45-year-olds on reser-
vations and 55-year-olds in urban areas were
considered elders and matched criteria of white
Americans at age 65 (Kramer). This shifts the
necessity for health interventions and disease
management to occur at a much younger age to
impact the significant mortality and morbidity
in the American Indian and Alaskan Native
population.

Other Minorities

THE OLDER FOREIGN-BORN POPULATION IN
THE UNITED STATES

The foreign-born are people who are living in
the United States who were not U.S. citizens at
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birth. As of 2000, the 65+-year-old foreign-
born population in the United States numbered
3.1 million. More than one third of U.S. foreign-
born immigrants are from Europe, a pattern
that will change in the future according to
immigration laws and world events. It is ex-
pected that, in the future, the older foreign-born
will be more likely to come from Latin America
or Asia (He, 2000).

Nearly 66% of the older foreign-born in the
United States have lived here for more than 30
years. The older foreign-born are also twice as
likely to be naturalized citizens as the foreign-
born of all ages (see Table 2-2). Almost 50% of
the older foreign-born have not completed high
school (compared to 29% of native-born older
Americans). Older foreign-born are more likely
than native-born elders to live in family house-
holds, and their poverty rate is also higher than
the native-born U.S. citizens. They are also less
likely to have health coverage (He, 2000).

U.S. VETERANS

Changes in the population of older Americans
who are veterans of the armed services are also
expected as the Vietnam-era cohort ages. In
2000, there were 9.8 million veterans age 65
and older in the United States—two of every
three men 65 and older were veterans. More
than 95% of these veterans are male. Between
1990 and 2000, the number of male veterans
age 85 and older increased from 142,000 to
400,000 (Figure 2-4). There is a projected
increase after 2010 as the Vietnam-era cohort
ages. The number of veterans 85 and older is
expected to increase steadily to a peak of 1.4
million in 2012 (Federal Interagency Forum,
2004). This increase in the number of veterans
will challenge the U.S. Department of Veteran’s
Affairs, which has traditionally supplied a major



Table 2-2 AGE AND SEX OF THE POPULATION AGED 65 AND OVER BY CITIZENSHIP STATUS:
MARCH 2000 (NUMBERS IN THOUSANDS)

Nativity/Citizenship
Total Native Foreign Born Naturalized Citizen Not a Citizen
Number Percent Number Percent Number Percent Number Percent Number Percent
Total Total 32,621 100.0 29,507 100.0 3,115 100.0 2,188 100.0 927 100.0
65 to 74 years 17,796 54.6 16,019 54.3 1,778 57.1 1,195 54.6 582 62.8
75 years and older 14,825 45.4 13,488 45.7 1,337 42.9 992 45.4 345 37.2
— 75 to 84 years 11,685 35.8 10,721 36.3 965 31.0 695 31.8 269 29.1
— 85 years and older 3,140 9.6 2,767 9.4 373 12.0 297 13.6 75 8.1
Male Total 13,886 100.0 12,540 100.0 1,346 100.0 963 100.0 384 100.0
65 to 74 years 8,049 58.0 7,251 57.8 799 59.3 543 56.4 256 66.7
75 years and older 5,837 42.0 5,289 42.2 548 40.7 420 43.6 128 33.3
— 75 to 84 years 4,796 34.5 4,390 35.0 406 30.1 299 31.0 107 27.9
— 85 years and older 1,041 7.5 899 T2 142 10.5 121 12.6 21 5.5
Female Total 18,735 100.0 16,967 100.0 1,768 100.0 1,225 100.0 543 100.0
65 to 74 years 9,747 52.0 8,768 51.7 979 55.4 652 53.3 327 60.1
75 years and older 8,988 48.0 8,199 48.3 789 44.6 573 46.7 217 39.9
— 75 to 84 years 6,889 36.8 6,331 37.3 559 31.6 396 32.3 163 29.9
— 85 years and older 2,099 11.2 1,868 11.0 231 13.0 176 14.4 54 10.0

Source: U.S. Census Bureau. Current Population Survey, March 2000. Internet Release Date: October 2, 2002.
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Figure 2-4 Male veterans 65+, 1990-2000.

Percentage of men age 65 and over who are veterans, by age group,
United States and Puerto Rico, 1990 and 2000
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proportion of the health care that veterans
receive.

THE AGING DISABLED POPULATION

Advances in health care have increased the life-
span of persons with disability. These include
those traumatically injured as well as those born
with disability.

Traumatically injured persons are now more
likely to received expert emergency services at
the time of their accident. Advances in intensive
care services, surgical services, diagnostic ser-
vices, and the knowledge and skills of health
care workers have combined to prolong the lives

of persons who used to die within days or
months of their traumatic injuries. For the first
time in history, persons with spinal cord injuries
and brain injuries are living to become elderly.
They are truly entering a time in their life that
is unpredictable, because they are the first to
reach these advanced ages. Unforeseen effects of
aging in persons with spinal cord injury, for
example, include shoulder injury (from repeti-
tive movements related to wheelchair mobility)
and increased risk of pressure ulcers.
Developmentally disabled individuals are
another special aging group. Technological
advances and improvements in health care are
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prolonging the lives of those with disabilities
such as mental retardation. Twelve percent of
persons with developmental disabilities are now
65 and older. This translates to between
200,000 and 500,000 people. There are great
implications for the U.S. health care system as
this population continues to age, grow, and
outlive their parents. Unforeseen secondary
health problems are beginning to be seen in
this older population, including obesity,
chronic skin problems, and early aging
(Connolly, 1998).

ELDERLY INMATES

One oft-forgotten segment of the elderly popu-
lation in the United States is the prisoners.
There are more than 55,000 inmates over the
age of 55 in the United States and even more are
growing old. It is anticipated that the number
of inmates over age 55 could double every 5
years (Winokur, 2005). Bureau of Justice statis-
tics note that in 2003 there were 208 male
inmates age 55 or over per 100,000 U.S. popu-
lation. Females 55+ accounted for 8 per

Case Study 2-2

100,000. In 2003, inmates 55+ accounted for
5.9% of the federal prison population.

Elderly even has a different connotation in
the world of jail cells. Due to the stresses of
prison life and the earlier onset of age-related
problems, “elderly” begins at age 50 or even
earlier for those in prison (Schreiber, 1999). A
50-year-old inmate may have a physiological
age that is 10—15 years older than his biologi-
cal age, due to the use of illicit drugs, alcohol
intake, and limited access to preventive care
and health services. It can cost three times as
much money to care for an older inmate, com-
pared to a younger one. Inmates age 55 and
older tend to have at least three chronic condi-
tions, and up to 20% have a mental illness
(Mitka, 2004). Aged inmates can require such
complicated and costly procedures as dialysis
three times weekly, special diets, and expensive
medications. Adaptive equipment, such as
walkers and wheelchairs, may also be needed for
mobility. In 2003 in Texas, 1,159 inmates over
the age of 65 required 24-hour skilled nursing
care (McMahon, 2003).

M. Everett is a 62-year-old inmate in
a state penitentiary, admitted to your
unit for hypertension, heart failure, and
chest pain. He is accompanied by a
prison guard, who watches your every
move. The guard has handcuffed Mr.
Everett to the bed.

This is the first prisoner that you’ve
ever cared for. You are surprised about
how old Mr. Everett looks. You com-

plete your admission assessment and
talk to him about the plans for his care.

Questions:

1. Why might this patient appear to
be older than his stated age?

2. How could his social situation
affect his plan of care, hospital
stay, and recovery?




Prisoners have been called the only population
in the United States with a legal right to health
care. Due to these legal rights, and the expand-
ing aging prison population, combined with
tight federal and state budgets, it is no wonder
that some think that the U.S. prison system is
overdue for a health care crisis Mitka, 2004).
Some states, like Texas, have developed separate
facilities for their geriatric prisoners. Others have
integrated telemedicine into their facilities or
developed chronic care clinics. And some, recog-
nizing the likelihood of inmates not only aging
in place in prison but also dying of chronic dis-
ease while in prison, have implemented hospice
programs for their dying, elderly prisoners.

Mortality and Morbidity

Causes of Death

The leading cause of death for older adults in
2001 was diseases of the heart, followed by
malignant neoplasms, cerebrovascular diseases,
chronic lower respiratory diseases, influenza and
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pneumonia, and diabetes. Death rates for diseases
of the heart and cerebrovascular disease decreased
by one third from 1981 to 2001. Age-adjusted
death rates for diabetes mellitus increased by
43% from 1981 to 2001, and death rates for
chronic lower respiratory diseases increased by
62% during the same time period. Diseases of the
heart and malignant neoplasms are the top two
causes of death for people age 65 and older in the
United States, regardless of race, gender, or eth-
nic origin. Race and ethnicity do play a part in
other causes of death, however. In 2001, diabetes
mellitus was the fifth leading case of death
among black men, the fourth among Hispanic
men, and the sixth among white men and men of
Asian or Pacific Islander origin. For women age
65 and older, diabetes mellitus was the fourth
leading cause of death for Hispanics and blacks,
and the seventh leading cause of death among
whites (Federal Interagency Forum, 2004).

Chronic Diseases

The prevalence of chronic diseases increases with
age. Four of the six leading causes of death

Mr. Andrew Crow is a 67-year-old
American Indian. He has been unem-
ployed for the past § years. He lives on
a reservation in Oklahoma with his
wife and three teenaged children. Mr.
Crow came to the health clinic for a
routine checkup. You note that he is
overweight.

Questions:

1. How should you focus your phys-
ical assessment?

2. What chronic diseases might Mr.
Crow be at high risk for?

3. What are the implications for his
family?

4. Develop a plan of care for Mr.
Crow and his family members.
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among older Americans are chronic diseases
such as heart disease, stroke, cancer and dia-
betes. Older women report higher numbers of
chronic diseases such as hypertension, asthma,
chronic bronchitis, and arthritis, whereas men
report more heart disease, cancer, diabetes, and
emphysema. Ethnic and racial differences also
exist in the prevalence of chronic diseases. Older
blacks report higher levels of hypertension and
diabetes than non-Hispanic whites, whereas
Hispanics report higher levels of diabetes than
non-Hispanic whites. Both diabetes and hyper-
tension are increasing among older Americans
(Federal Interagency Forum, 2004).

Sensory impairments and oral health prob-
lems become more frequent with aging. Early
detection can prevent or postpone the physical,
social, and emotional effects that these changes
have on a senior’s life. In 2002, nearly 50% of
older men and nearly 33% of older women
reported difficulty with hearing. Those age 85
and older reported more difficulty than those
65-74. Vision trouble affects about 18% of
older adults. In 2002, of those people 65 and
over who reported trouble with vision, 16%
reported ever having glaucoma, 16% reported
ever having macular degeneration, and 44%
reported having cataracts in the past 12 months.
Thirty-eight percent of persons 85 years of age
or older reported edentulism (lack of teeth).
Poorer older adults were less likely to have teeth
than those above the poverty threshold (46%
compared to 27%) (Federal Interagency Forum,
2004). Glasses, hearing aids, and dentures can
be difficult to obtain for financial reasons: They
are expensive and they are not covered services
under Medicare. Thus, many older adults may
not possess these assistive devices, or may have
out-of-date or ill-fitting devices, which can

affect cognitive status (hearing aids and glasses),
nutritional intake (dentures), and likelihood of
falling (glasses).

Memory loss is not unusual in the older
adult. Older men are more likely to experience
moderate or severe memory impairment than
older women. In 2002, 15% of men age 65 or
older and 11% of women of the same age expe-
rienced moderate to severe memory impair-
ment. At age 85 or older, nearly 33% of both
women and men suffered from this impairment.
In 2002, the proportion of people age 85 or
older with moderate or severe memory impair-
ment was 32% compared to 5% of people ages
65—-69 (Federal Interagency Forum, 2004).

Many people feel that older age is highly cor-
related with disability. The age-adjusted pro-
portion of people in the United States age 65
and older with chronic disabilities actually
declined from 1984 to 1999. Due to the popu-
lation growth, however, the actual numbers of
older persons with chronic disabilities increased
from 6.2 million in 1984 to 6.8 million in
1999. Older women reported more difficulties
in physical functioning than older men. In
2002, 31% of older women reported that they
were unable to perform at least one of five activ-
ities, compared to 18% of men (see Figure 2-5).
Those age 85 or older had more physical limi-
tations than those 65-74. Physical functioning
is also somewhat related to race and ethnicity.
Seventeen percent of non-Hispanic white males
were unable to perform at least one physical
activity, compared to 26% of non-Hispanic
blacks and 22% of Hispanics. For women, 30%
of non-Hispanic whites were unable to perform
at least one activity, compared to 36% of non-
Hispanic blacks and 29% of Hispanics (Federal
Interagency Forum, 2004).
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Figure 2-5 Medicare enrollees with limited function, 1991 and 2002.

Percentage of Medicare enrollees age 65 and over who are unable to perform
certain physical functions, by sex, 1991 and 2002

Percent Percent
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45 — 45 —

40 — 40 —

Men Women

35— 35

30 — 30

25 — 25

20 - 1945 20

15 15

10 10

Stoop/ Reach Write Walk  Lift Any of Stoop/ Reach Write Walk  Lift Any of
kneel over 2-3 101bs. these kneel over 2-3 101Ibs. these
head blocks five head blocks five

Note: Rates for 1991 are age-adjusted to the 2002 population.
Reference population: These data refer to Medicare enrollees.
Source: Centers for Medicare & Medicaid Services, Medicare Current Beneficiary Survey.

Source: Federal Interagency Forum on Aging-Related Statistics. November 2004. Older Americans 2004:
Key indicators of well-being. Washington, DC: U.S. Government Printing Office. Retrieved May 27, 2005, from
http://www.agingstats.gov/chartbook2004/default.htm

Good Health in Aging?

Feeling depressed about aging and the aged?
Although the statistics can sound grim, in actu-
ality, aging is enjoyed by the vast majority of
seniors. More than 72% of seniors report having
good to excellent health (see Figure 2-6 and
Table 2-3). The number of seniors living in

nursing homes declined from 5.2% in 1990 to
4.5% in 2000. Only 18.2% of those age 85 and
older lived in nursing homes in 2000, compared
to 24.5% in 1990. In 2000, 1 out of every 5,578
people was 100 years of age or older (U.S. Census
Bureau, 2001). Older adults in the United States
are, by and large, active and healthy.
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Figure 2-6 Persons 65+ reporting good to excellent health, 2000-2002.

Population of people age 65 and over who reported having good to
excellent health, by age group and race and Hispanic origin, 2000—-2002.
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Note: Data are based on a 3-year average from 2000-2002. People of Hispanic origin may be of any race.
Reference population: These data refer to the civilian noninstitutionalized population.
Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Health

Interview Survey.

Source: Federal Interagency Forum on Aging-Related Statistics. November 2004. Older Americans 2004:
Key indicators of well-being. Washington, DC: U.S. Government Printing Office. Retrieved May 27, 2005, from

http://www.agingstats.gov/chartbook2004/default.htm

Aging 11
United

Patterns of aging in the United States have
changed throughout the years. From 1650 to
1850, older Americans made up less than 2% of
the population (Fleming, Evans, & Chutka,
2003). Old age in those times was considered to
start at 60 years of age. In colonial times, elders
were greatly respected. They were given the best
seats in church. Puritans taught youth how to
behave toward their elders (Egendorf, 2002). By
1870, older adults made up 3% of the U.S. pop-

ulation, and only 0.37% were over the age of 80.
Some older adults lived with nuclear families
and were treated with great respect. Among the
upper classes, the older adults tended to control
the family’s land and wealth, thus maintaining
authority over the family. Poor people in those
times often did not live to old age—old age was
a privilege of the rich. The elderly poor were
seen as a burden on society, so if old age was
attained by a poor person, it was accompanied
by derision and scorn from other citizens
(Fleming, Evans, & Chutka, 2003).

Youth came to be increasingly valued dur-
ing the American Revolution. Older adults
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Table 2-3 PERSONS 65+ REPORTING GOOD TO EXCELLENT HEALTH,

1994-1996

Percentage of Persons Age 65 or Older Who Reported Good to Excellent
Health, By Age Group, Sex, and Race and Hispanic Origin, 1994 to 1996

Non-Hispanic

Non-Hispanic

All Persons White Black Hispanic

Total

65 or Older 72.2 74.0 58.4 64.9

Men

65 or Older 72.0 73.5 59.3 65.4

65 to 74 74.6 76.3 61.6 68.7

75 to 84 68.3 69.4 56.4 59.7

85 or Older 65.0 67.3 45.0 50.9

Women

65 or Older 72.4 74.3 57.8 64.6

65 to 74 75.2 77.5 59.3 68.5

75 to 84 69.8 71.7 55.3 59.3
55.1

85 or Older 65.1 66.4

56.0

Note: Data are based on a 3-year average from 1994 to 1996. Hispanics may be of any race.

Reference population: These data refer to the civilian noninstitutional population.

Source: National Health Interview Survey, www.aoa.gov/prof/Statistics/minority_aging/facts_minority_aging.asp

declined in status. Fashion favored a youthful
look, and clothing flattered the younger
frame. Claimed ages in the census drifted
downward, because people did not want to
acknowledge their actual age. Terms such as
“old fogey,” “codger,” and “geezer” came into
being. Retirement from public office became
mandatory at age 60 or 70 in many states
(Egendorf, 2002; Fleming, Evans, & Chutka,
2003).

By the end of the 19th century, age stratifi-
cation was prevalent in American life. Activities
like school attendance, marriage, and retirement
became based on age. By the start of the 20th
century there were increasing numbers of older
adults. Cultural focus shifted to business, med-
icine, and scientific advances. Older adults were
devalued (Fleming, Evans, & Chutka, 2003).

Throughout history, old age has often been
associated with lack of income and dependency
on others. Poverty was greater in the southern
states, especially among widows and blacks.
Immigrants and blacks were the least prepared
for the lack of income after retirement. Here is
a quote from a former slave:

When ny mother became old, she was sent to
live in a lonely log-hut in the woods. Aged and
worn out slaves, whether men or women, are
commonly so treated. No care is taken of them,
except, perbaps, that a little ground is cleared
about the but, on which the old slave, if able,
may raise a little corn. As far as the owner is
concerned, they live or die as it happens; it is
Just the same thing as turning out an old horse.
(Fleming, Evans, & Chutka, 2003)
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Harriet Jacobs (1861) noted:

Slaveholders have a method, peculiar to their
institution, of getting rid of old slaves, whose
lives have been worn out in their service. I knew
an old woman, who for seventy years faithfully
served her master. She had become almost help-
less, from hard labor and disease. Her owners
moved to Alabama, and the old black woman
was left to be sold to any body who wonld give
twenty dollars for her.

There were no national or state social sup-
ports for the poor in early America. Rather, the
townships assisted the poor. In some communi-
ties, the rising taxes needed for relief of the poor
led the communities to rid themselves of the
poor by auctioning them off to farms for labor.
Some communities even denied refuge to non-
residents, forcing the elderly to go from town to
town in search of assistance. Citizens often
divided the poor into two categories: the “wor-
thy poor” who were unable to support them-
selves because of illness, disability, or old age,
through no fault of their own, and the immoral,
lazy, alcoholic poor. The elderly who had failed
to save for their older years were also deemed by
some to be unworthy of assistance by the com-
munity (Fleming, Evans, & Chutka, 2003; The
Poorhouse Story, 2005). The poor were often
sent to poorhouses. Poorhouses, which were
warehouses for the old, insane, widowed, un-
married mothers, criminals, and drunks, were
often filthy and unsafe. Physical abuse, lack of
waste facilities, rats, and poor food made poor-
houses dangerous places for the elderly, yet the
poor elderly often ended up supported by the
community and placed in the poorhouse.

Military pensions were initiated by the
U.S. government in 1861. In 1904, President
Theodore Roosevelt established old age as a dis-

ability. By 1910, 25% of the elderly U.S. popu-
lation (Northern white soldiers and their wid-
ows) was receiving military pensions. Military
pensions accounted for 43% of federal expendi-
tures. This first pension system did not last—
it dissolved after supporting the last Union
veterans and their families (Fleming, Evans, &
Chutka, 2003).

After the Civil War, elderly blacks worked as
sharecroppers or became dependent upon their
extended families. Black, white, and Hispanic
tenant farmers worked well into their old age,
lacking the education and resources to do oth-
erwise. Older blacks migrated to the cities as the
mechanical cotton picker forced them from their
land. Those who did not migrate to the cities
suffered ever worsening poverty (Fleming,
Evans, & Chutka, 2003).

By 1900, poorhouses had changed into old-
age homes. The costs of old-age homes became
a burden for many counties, so in these counties
elders were transferred to state-funded mental
institutions. Charitable homes came into being,
run by religious organizations, benevolent soci-
eties, and ethnic organizations. For-profit homes
also developed, serving the chronically ill or dis-
abled. Standards and oversight on all of these
facilities was minimal (Fleming, Evans, &
Chutka, 2003).

By the 1920s, the elderly population in the
United States was increasingly seen as obsolete.
The workplace denigrated older workers, seeing
them as less productive and with too few attrib-
utes for working in the factories. Older work-
ers were more likely to be injured on the job.
Unions pushed for older workers to leave to
make room for younger workers. Firms began to
introduce mandatory retirement. Persons over
45 years of age began to have trouble finding
work. Older workers suddenly found themselves



without work, health insurance, unemployment
insurance, or retirement savings (Fleming,
Evans, & Chutka, 2003).

The 1920s also brought the fall of the stock
market and inflation, and led to the Great
Depression of the 1930s. In 1920, 25% of older
adults were impoverished. This increased to
30% before the Depression, to 50% in 1935,
and to 66% by 1940 (Fleming, Evans, &
Chutka, 2003). There was mass unemployment,
and poor families could no longer afford to sup-
port their elders. Old people became dependent
upon local and state governments for support.

Franklin Roosevelt signed the Social Security
Act in 1935. This act provided income assistance
for the elderly. Roosevelt’s purpose was to enact
a law that would give some measure of protec-
tion to the average U.S. citizen and his or her
family against a poverty-ridden old age. But
then, medical costs began to rise, forcing the eld-
erly to again rely on the government for assis-
tance. Medicare and Medicaid were signed into
law in 1965 by President Johnson. Medicare and
Medicaid offered a form of health insurance to
those who previously had been seen as uninsur-
able families (Fleming, Evans, & Chutka, 2003).

County “poor farms” continued to exist. The
Social Security Act of 1935, however, denied
funding to these facilities. Private care homes
flourished in the 1940s, again with few stan-
dards or oversights. Social pressures begat the
for-profit long-term care industry. In the 1950s,
a federal relationship flourished with the
providers. By 1960, however, there was still a
shortage of 500,000 long-term care beds in the
United States. By 1997, nearly 4% of the U.S.
population was being cared for in nursing
homes. Currently, about 55% of persons 85 or
older are impaired and require long-term care
(Carbonell, 2005).
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In 1880, 75% of men 65 or older were
employed, being too poor to retire. They left
work due to poor health or the inability to find
work. With the emphasis on youth and the pas-
sage of the Social Security and Medicare/
Medicaid bills, the number of older men who
are employed has steadily dropped throughout
the years. In 2003, less than 20% of men 65 or
older worked full- or part-time (Carbonell,
2005).

Successful Ag
Some may consider successful aging an oxy-
moron. The idea of aging successfully may not
be considered a possibility in our youth-
obsessed society. The later years of life are most
often considered a time of decline, disability,
dissatisfaction, and loneliness. There is no con-
sensus on a definition of successful aging. One
view is to consider success as reaching the
extreme in health and function at an advanced
age. An alternative view is successfully adapting
to changes in the aging process, while another
perspective might be accomplishing individual
goals or experiencing an ultimate feeling of
well-being (vonFaber et al., 2001). It might be
best to consider a combination of psychosocial
and biomedical paradigms. A psychosocial view
includes acceptance of death, life satisfaction,
and feelings of well-being. A biomedical model
is seen more as an avoidance of disease and dis-
ability. One must not look at successful aging as
merely an avoidance of disease and disability,
but as an achievement of a sense of autonomy,
dignity, and absence of suffering (Glass, 2003).

It may be argued that all or a combination of
views may describe success in reaching old age.
A study conducted in Leiden, Netherlands,
explored the meaning of successful aging in
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those reaching 85 years of age. Data obtained
from 599 elderly showed greater than 45%
qualified as successful in the area of well-being
while only 10% met criteria as successful in the
area of functioning. In qualitative interviews,
subjects identified successful aging as more of
an adaptive process than reaching a state of
being. Social function and feelings of well-being
were valued more than physical and psychoso-
cial well-being (vonFaber et al., 2001).

Numerous studies have been conducted on
identifying characteristics of or predictors to old
age. Two cohorts of adolescent boys (college stu-
dents and core-city youth) were followed for 60
years or until death. Physical and psychosocial
data were gathered intermittently over this time.
Predictor variables at age 50 included uncon-
trollable factors and personally controlled factors
that distinguished “happy-well” and “sad-sick”
elderly. Protective factors included personally
controlled factors of smoking, driving, exercise,
weight, and education. Two additional factors
considered modifiable included a stable marriage
and maturity of defenses. An absence of alcohol
and cigarette use before age 50 was most protec-
tive (Valliant & Mukamal, 2001). This would
point to the concept that poor health in late life
is not inevitable and modifiable risk factors con-
tribute to successful aging.

A group of over 6,000 elderly Japanese men
in Hawaii were studied over 28 years noting
survival rates, development of clinical illness,
and physical and cognitive functioning over
time. Predictors of healthy aging were identi-
fied as low blood pressure, low serum glucose,
not smoking cigarettes, and not being obese.
Risk factors present at young and middle life are
considered possible markers for late life mor-
bidity and disability. This study further noted
that changes made to these factors at any time,

even in late life, could provide a benefit (Reed
et al., 1998).

Centenarians

Centenarians make up the fastest growing
segment of our population in the United States,
with the over-85-year-olds making up the sec-
ond fastest growing segment. Per the U.S.
Census of 1990, 37,306 persons were classified
as centenarians. Four in five centenarians are
women, and 78% of this age group is non-
Hispanic white. African Americans make up the
second largest group at 16%. This correlates
with 76% and 12% of the total population,
respectively. In the next 40 years, the number of
centenarians may reach 850,000, depending
upon changes in life expectancy over these years.
Hispanic and Asian Americans will share a
greater percentage of this age group, with non-
Hispanic whites nearing 55%.

Centenarians were found to be a predomi-
nately lower educated, more impoverished,
widowed, and more disabled population as com-
pared to other elderly cohorts (U.S. DHHS,
1990). The lower education of this cohort is not
surprising considering the increase in levels of
education noted over the span of the past cen-
tury. The marital status of centenarians was
overwhelmingly widowed, with 84% of 100-
year-old women widowed as compared to 58%
of men. Poverty status is more varied in this
group and is dependent on race. Women gen-
erally were more likely to live in poverty in this
age group. White centenarians are less likely
than other races except Asian and Pacific
Islanders to live in poverty. Disability, identified
as having mobility and self-care limitations, was
seen across all races. Not surprising, consistent
with disability trends, all races of centenarians
except American Indians, Eskimos, and Aleuts
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Box 2-1 Resource List

Federal Interagency Forum on Aging-
Related Statistics:
http://www.agingstats.gov

Administration on Aging:

http://www.aoa.gov/prof/Statistics/ ||
statistics.asp |
Centers for Disease Control: |
http://www.cdc.gov/nchs/agingact.htm ||
American Association of Retired
Persons:
http://www.aarp.org Il
American Geriatrics Society:
http://www.americangeriatrics.org I
Gray Panthers:
http://www.graypanthers.org
Merck Manual of Health and Aging: i
http://www.merck.com/pubs/
mmanual_ha/sec1/ch03/chO3a.html |

Online Journals:

BMC Geriatrics:
http://www.biomedcentral.com/
bmcgeriatr

Clinical Geriatrics: il
http://www.mmhc.com/cg/ I

Geriatrics:
http://www.geri.com/geriatrics/ I

Geriatrics and Aging:
http://www.geriatricsandaging.com

WPA Slave Narratives:
http://mshistory.k12.ms.us/features/
feature60/slavenarratives.hem

Estimate your longevity potential by
accessing the Life Expectancy
Calculator at:
www.livingto100.com
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were noted to be not living alone. The increased
likelihood of living in a nursing home at this
age was noted in all race categories.

The New England Centenarian study is a
population-based study conducted within the
New England area. The researchers noted a sur-
prising heterogeneity in this group including a
wide range of economic status, educational
attainment, racial background, and origin of
birth. Physical status varied widely as well.
Fifteen percent of centenarians in this study
were still living independently at home while
50% lived in nursing homes and the remainder
lived with family. Three quarters of the study
group suffered from some form of cognitive
impairment. Health histories noted 95% of sub-
jects enjoyed unimpaired health well into their
ninth decade (Perls et al., 1999). Most notable
in this study is the observation that the older
one gets, the healthier one has been. It is sus-
pected the centenarians have not necessarily sur-
vived disease but have avoided chronic/acute
diseases, successfully navigating through obsta-
cles and the physical/psychosocial challenges of
their lives (Griffich, 2004).

Secrets of Aging

Why do some people live longer than others?
Why is there such a discrepancy in functionality
at very old age? As noted previously, several fac-
tors may contribute to reaching old age. Lifestyle
choices including diet, exercise, socialization,
and coping with stress play a large part. Genetics
also play a role, especially in those surviving over
the age of 80. Lifestyle changes can maximize the
genetic potential, but to attain the age of 100
requires a special genetic makeup. This is seen in
a study comparing people with siblings who
lived to 100 to people (the same age as the other
group) whose siblings died at age 73 (average life
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expectancy of the late 1800s). The centenarian
siblings were 3.5 times more likely to reach 80
and 4 times more likely to reach 90 years. These
centenarian siblings were noted to weigh less,
take fewer medications, and have fewer chronic
diseases (e.g., heart disease, hypertension). The
impact of genetic makeup vs. familial exposure
to diet and exercise practices or longevity in gen-
eral is not yet known.

A goal of the national health initiative,
Healthy People 2010, is to increase quality and
extend years of healthy life. A shift in atticudes
by society, including health professionals, is
needed to ensure this is accomplished. Dis-
pelling myths and correcting stereotypes of the
aged is a starting point (Figure 2-7). A positive
view of aging as a normal process not necessar-
ily including illness and disease is needed.
Improved insight by Americans to the benefits
of successful aging may decrease the feelings of
denial and foreboding when faced with this
milestone (Gavan, 2003).

Figure 2-7 The majority of
people are healthy, active, and
continue to be engaged in society
after retirement.

Source: © Photodisc.
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Critical Thinking Exercises

1. You will be one of the nurses caring for the baby boomers as they age. How will the
prevalence of aged patients affect your nursing practice? What are the implications for
your ongoing nursing education?

2. Healthful living becomes ever more important to prevent the chronic diseases of the aged.
Fewer chronic diseases in the aged could mean that more health care services are avail-
able for those without chronic diseases. What is healthful living? What will your role be
in promoting healthful living to your patients? Should nurses be responsible for pro-
moting healthful living when they could be caring for sick patients?

3. The health care of the baby boomers will likely be affected by changes in Social Security,
Medicare, and Medicaid. What implications does this have for your nursing practice? How
might you address this issue as a nurse? How might you address this issue as a citizen?

4. The population of the United States is becoming ever more ethnically and culturally
diverse. What health care issues can you foresee as this ethnically diverse population ages?

5. Think about older celebrities in the United States and abroad, and compare your
thoughts about them to your thoughts about older people in general. Do you have dif-
ferent thoughts and feelings about Sean Connery than you do about a nursing home
patient? How about those celebrities who are growing older—Cher, The Rolling Stones,
Paul McCartney, Clint Eastwood, Chuck Norris? Compare and contrast a well-known
senior celebrity with an aged patient you have recently met.

-— - - - — - -
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Personal Reflections

The aging of America will affect you both personally and professionally. Government
resources will become more and more strained as the baby boomers become elders and begin
to use these resources. Medicare, Medicaid, and Social Security may not exist as we know
them. There will be fewer beds available in both acute and chronic care facilities to care for
the growing aged population. There may not be enough geriatric specialty physicians and
nurses to care for the vast numbers of older adults. How could these circumstances affect
you and your family? What are your personal plans for your own aging? Have you started
to save money for retirement? Are you living a healthy lifestyle, eating “right,” and exercis-
ing? Are you or your children overweight? Do you smoke or drink alcohol excessively? Are
you ready to become involved in the political process so that your opinion is heard?

- J
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Glossary

Baby boomers: A large group of people born between
1946 and 1964, in the time after the second
World War.

Centenarian: Someone who is 100 years of age or older.
Chronic disease: A disease that is ongoing or recurring.
Some types of cancer, as well as AIDS, have

recently been designated as chronic diseases.

Cohort: A group of people with a similar characteristic,
such as age or exposure to toxic chemicals, who
are studied over time.

Demographic tidal wave: A term that describes the
baby boomers. A large group about to “crash”
into the resources of the United States.

Elderly: Usually described as those persons age 65 and
over.
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Chapter 3

Theories of Aging

Jean Lange,
PhD, RN

Sheila Grossman,
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LEARNING OBJECTIVES

At the end of this chapter the reader will be able to:

1. Identify the major theories of aging.

2. Compare the similarities and differences between biological and
psychosocial theories.

3. Describe the process of aging using a biological and a psychosocial
perspective.

4. Analyze the rationale for using multiple theories of aging to describe the
complex phenomenon of aging.

5. Describe a general theoretical framework, taken from all of the aging
theories, that will assist nurses in making clinical decisions in gerontology.

KEY TERMS
® Apoptosis ® Reactive oxygen species
o Free radicals (ROS)
¢ Immunomodulation e Senescence
e Lipofuscin e Stochastic theories of aging
® Melatonin o Telomerase
® Mitochondria e Telomere

e Nonstochastic theories
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From the beginning of time, the elusive phe-
nomenon of preserving youth has been a topic of
discussion in science, health care, technology,
and everyday life. Is there anyone who would
not be interested in knowing how the human
organism ages? Doesn’t everyone want to live a
long and healthy life? There are few who would
not want to see what the future holds for our
bodies and minds; even more curiosity sur-
rounds what advances have been made or will
possibly be made to alter and slow the aging
process. Understanding what knowledge theo-
ries of aging have generated and reviewing the
validity of these findings and how they impact
evolution and scientific advances is a first step
toward understanding the mystery of aging.
Troen (2003) suggests: “The beneficial paradox
may be that the maximum lifespan potential of
humans may have been achieved, in part, due to
our ability to grow old” (p. 5).

Dickoff and Wiedenbach (1968) assert that
for theories to be useful in a practice discipline,
they must be specific enough to guide nursing
care of select populations in a given setting. The
complex needs of older adults include declining
health and functioning that may require moving
to more supportive environments. Psychological
challenges facing older adults include dealing
with social and economic losses, finding a mean-
ingful life after retirement, and contemplating
death. Cultural, spiritual, regional, socioeco-
nomic, educational, and environmental factors as
well as health status impact older adults’ per-
ceptions and choices about their health care
needs. Theories that can effectively guide nurs-
ing practice with older adults must be compre-
hensive yet consider individual differences.
According to Haight and colleagues, “a good
gerontological theory integrates knowledge, tells
how and why phenomena are related, leads to
prediction, and provides process and under-

standing. In addition, a good theory must be
holistic and take into account all that impacts on
a person throughout a lifetime of aging” (Haight,
Barba, Tesh, & Courts, 2002, p. 14).

Since the early 1950s, sociologists, psychol-
ogists, and biologists have proposed theories of
aging. Although there is increased emphasis in
the nursing literature on issues regarding the
growing elderly population, little work has been
done to develop discipline-specific aging theo-
ries. The purpose of this chapter is to review the
chronological development of biopsychosocial
aging theories, the evidence supporting or refut-
ing these theories, and their application to nurs-
ing practice. CINAHL, the National Library of
Medicine, the Web of Science, PsycINFO, and
Sociological Abstracts databases were reviewed
to assess support for and clinical application of
the theories of aging.

N » 1t
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The earliest theories on aging came from the
psychosocial disciplines (Table 3-1). Psycho-
social theories attempt to explain aging in terms
of behavior, personality, and attitude change.
Development is viewed as a lifelong process
characterized by transitions. Psychological the-
ories are concerned with personality or ego
development and the accompanying challenges
associated with various life stages. How mental
processes, emotions, attitudes, motivation, and
personality influence adaptation to physical and
social demands are central issues.

Sociological theorists consider how changing
roles, relationships, and status within a culture
or society impact the older adult’s ability to
adapt. Societal norms can affect how individu-
als envision their role and function within that
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Table 3-1 PsYyYCHOSOCIAL THEORIES OF AGING

Theory Description

Sociological Theories Changing roles, relationships, status, and generational cohort impact the

Activity
Disengagement

Subculture

Continuity

Age stratification

Person-Environment
Fit

Gerotranscendence

Psychological Theories

Human needs

Individualism

Stages of personality
development

Life-course/lifespan
development

Selective optimization
with compensation

older adult’s ability to adapt.

Remaining occupied and involved is necessary to a satisfying late-life.
Gradual withdrawal from society and relationships serves to maintain social
equilibrium and promote internal reflection.

The elderly prefer to segregate from society in an aging subculture sharing
loss of status and societal negativity regarding the aged. Health and mobil-
ity are key determinants of social status.

Personality influences roles and life satisfaction and remains consistent
throughout life. Past coping patterns recur as older adults adjust to physi-
cal, financial, and social decline and contemplate death. Identifying with
one’s age group, finding a residence compatible with one’s limitations, and
learning new roles postretirement are major tasks.

Society is stratified by age groups that are the basis for acquiring resources,
roles, status, and deference from others. Age cohorts are influenced by their
historical context and share similar experiences, beliefs, attitudes, and
expectations of life course transitions.

Function is affected by ego strength, mobility, health, cognition, sensory
perception, and the environment. Competency changes one’s ability to adapt
to environmental demands.

The elderly transform from a materialistic/rational perspective toward one-
ness with the universe. Successful transformation includes an outward focus,
accepting impending death, substantive relationships, intergenerational
connectedness, and unity with the universe.

Explain aging in terms of mental processes, emotions, attitudes, motivation,
and personality development that is characterized by life stage transitions.
Five basic needs motivate human behavior in a lifelong process toward need
fulfillment.

Personality consists of an ego and personal and collective unconsciousness
that views life from a personal or external perspective. Older adults search
for life meaning and adapt to functional and social losses.

Personality develops in eight sequential stages with corresponding life tasks.
The eighth phase, integrity versus despair, is characterized by evaluating
life accomplishments; struggles include letting go, accepting care, detach-
ment, and physical and mental decline.

Life stages are predictable and structured by roles, relationships, values, and
goals. Persons adapt to changing roles and relationships. Age group norms
and characteristics are an important part of the life course.

Individuals cope with aging losses through activity/role selection, optimiza-
tion, and compensation. Critical life points are morbidity, mortality, and
quality of life. Selective optimization with compensation facilitates
successful aging.
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society, and thus impact role choices as well as
how roles are enacted. There has been a large
redefinition of the role of women in the United
States since the 1960s. Such cohort or genera-
tional variables are a key component of socio-
logical theories of aging.

Sociological Theories of Aging

ACTIVITY THEORY

Sociological theorists have attempted to explain
older adult behavior in relationship to society
with such concepts as disengagement, activity,
and continuity. One of the earliest theories
addressing the aging process was begun by
Havighurst and Albrecht in 1953 when they
discussed the concept of activity engagement
and positive adaptation to aging. From study-
ing a sample of adults, they concluded that
society expects retired older adults to remain
active contributors. Activity theory was con-
ceived as an actual theory in 1963 and purports
that remaining occupied and involved is a nec-
essary ingredient to satisfying late-life
(Havighurst, Neugarten, & Tobin, 1963). The
authors do not qualify the activity characteris-
tics that are most directly linked to life satis-
faction. Havighurst and Albrecht associate
activity with psychosocial health and suggest
activity as a means to prolong middle age and
delay the negative effects of old age. An
assumption of this theory is that inactivity neg-
atively impacts one’s self-concept and perceived
quality of life and hastens aging.

Arguments against this point of view are that
it fails to consider that activity choices are often
constrained by physical, economic, and social
resources. Furthermore, roles assumed by older
adults are highly influenced by societal expec-
tations (Birren & Schroots, 2001). Maddox

(1963) suggests, however, that leisure time pre-
sents new opportunities for activities and roles
such as community service that may be more
consistent with these limitations. A second crit-
icism of activity theory is the unproven assertion
that continued activity delays onset of the neg-
ative effects of aging.

Despite these criticisms, the central theme of
activity theory, that remaining active in old age
is desirable, is supported by research. Lemon
and colleagues found a direct relationship be-
tween role and activity engagement and life sat-
isfaction among older adults (Lemon, Bengston,
& Peterson, 1972). The authors also observed
that the quality of activities, as perceived by
older adults, is more important than the quan-
tity. Other investigators add that informal activ-
ities such as meeting friends for lunch or
pursuing hobbies through group activities are
more likely to improve life satisfaction than
formal or solitary activities (Longino & Kart,
1982). In a more recent study of older Amer-
icans, participation in shared tasks was an im-
portant predictor of life satisfaction, particularly
among retirees (Harlow & Cantor, 1996). Suc-
cessful aging means being capable of doing
activities that are important to the older adult
despite limitations (Schroots, 1996).

DISENGAGEMENT THEORY

In stark contrast to activity theorists, sociolo-
gists Cumming and Henry (1961) assert that
aging is characterized by gradual disengage-
ment from society and relationships. The au-
thors contend that this separation is desired by
society and older adults, and serves to maintain
social equilibrium. Persons are freed from social
responsibilities and gain time for internal reflec-
tion, while the transition of responsibility from
old to young promotes societal functioning



without interruption from lost members. Di-
minishing social contacts lead to further disen-
gagement in a cyclical process that is systematic
and inevitable. The outcome of disengagement
is a new equilibrium that is ideally satisfying to
both the individual and society.

The emphasis this theory places on social
withdrawal is challenged by later theorists who
contend that a key element of life satisfaction
among older adults appears to be engagement in
meaningful relationships and activities (Baltes,
1987; Lemon, Bengston, & Peterson, 1972;
Neumann, 2000; Schroots, 1996). Others con-
tend that the decision to withdraw varies across
individuals and that disengagement theory fails
to account for differences in sociocultural settings
and environmental opportunities (Achenbaum &
Bengtson, 1994; Marshall, 1996). Rapkin and
Fischer (1992) found that demographic disad-
vantages and age-related transitions were related
to a greater desire for disengagement, support,
and stability. Elders who were married and
healthy were more likely to report a desire for an
energetic lifestyle. Cumming and Henry’s notion
of a necessary fit between society’s needs and older
adult activity is supported, however (Back, 1980;
Birren & Schroots, 2001; Riley, Johnson, &
Foner, 1972). Until recently, Social Security laws
placed economic barriers against retirement
before the mid 60s, but as years of healthy life
expectancy increase, society is reframing its
notions about the capability of older adults to
make valuable contributions (Uhlenberg, 1992).
Many adults are working past retirement age or
begin part-time work in a new field. Others are
actively engaged in a variety of volunteer projects
that may substantially benefit their communities.
The many examples of what is now termed “suc-
cessful aging” are challenging the common asso-
ciation of aging with disease.
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SUBCULTURE THEORY

Unlike activity theorists, Rose (1965) views older
adults as a unique subculture within society
formed as a defensive response to society’s nega-
tive attitudes and the loss of status that accom-
panies aging. As in disengagement theory, Rose
proposes that although this subculture segregates
the elderly from the rest of society, older adults
prefer to interact among themselves. Rose con-
tends that in the United States, one’s degree of
health and mobility is more critical in defining
social status than occupation, education, or
income. Older adults have a social disadvantage
regarding status and associated respect because of
the functional decline that accompanies aging.

Rose’s theory argues for social reform.
Growing numbers of older adults make it nec-
essary to pay more attention to the needs of this
age group and are challenging the prevailing
view of aging as negative, undesirable, burden-
some, and lacking status. Questions are begin-
ning to be asked about whether society should
be more supportive of older adults in terms of
the environment, health care, work opportuni-
ties, and social resources. The emphasis on
whether societal or older adults’ needs take
precedence is beginning to shift in favor of older
adults. McMullen (2000) argues that sociologi-
cal theories need to more clearly address the
diversity among older adults as well as the dis-
parity from other age groups.

CONTINUITY THEORY

In the late 1960s, Havighurst and colleagues
recognized that neither activity nor disengage-
ment theories fully explain successful aging
from a sociological point of view (Havighurst,
Neugarten, & Tobin, 1968). Borrowing from
psychology, they hypothesized that personality
influences the roles one assumes, how roles are
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enacted, and one’s satisfaction with living. They
explained their new perspective in the continu-
ity theory, also known as development theory.
Continuity theory suggests that personality is
well-developed by the time one reaches old age
and tends to remain consistent across the life-
span. Coping and personality patterns provide
clues as to how an aging individual will adjust
to changes in health, environment, or socioeco-
nomic conditions, and what activities he or she
will choose to engage in; thus, continuity the-
ory acknowledges that individual differences
produce varied responses to aging.

Havighurst and associates identified four per-
sonality types from their observations of older
adults: integrated, armored-defended, passive-
dependent, and unintegrated. Integrated per-
sonality types have adjusted well to aging, as
evidenced by activity engagement that may be
broad (reorganizers), more selective (focused), or
disengaged. Armored-defended individuals tend
to continue the activities and roles held during
middle age, whereas passive-dependent persons
are either highly dependent or exhibit disinter-
est in the external world. Least well-adjusted are
unintegrated personality types who fail to cope
with aging successfully. Havighurst (1972) later
defined adjusting to physical, financial, and
social decline; contemplating death; and devel-
oping a personal and meaningful perspective on
the end of life as the tasks of older adulthood.
Successful accomplishment of these tasks is evi-
denced by identifying with one’s age group,
finding a living environment that is compatible
with physical functioning, and learning new
societal roles postretirement.

Research suggests that self-perception of per-
sonality remains stable over time, and attitude
and degree of adaptation to old age are related to
life satisfaction. When older adults were asked

how they thought they had changed over the
years, almost all respondents thought they were
still essentially the same person. Degree of con-
tinuity related to a more positive affect in these
subjects (Troll & Skaff, 1997). In another study,
Efklides and colleagues investigated effects of
demographics, health status, attitude, and adap-
tation to old age on quality of life perceptions
among older adults. The authors reported that
positive attitude and adaptation to old age were
associated with better perceptions about quality
of life in this Greek sample (Efklides, Kalait-
zidou, & Chankin, 2003). Critics of this theory,
however, point out that the social context
within which one ages may be more important
than personality in determining what and how
roles are played (Birren & Schroots, 2001).

AGE STRATIFICATION THEORY

In the 1970s, sociologists began to examine the
interdependence between older adults and so-
ciety, recognizing that aging and society are
interrelated and cause reciprocal changes to indi-
viduals, age group cohorts, and society (Riley,
Johnson, & Foner, 1972). Riley and colleagues
observed that society is stratified into different
age categories that are the basis for acquiring
resources, roles, status, and deference from others
in society. In addition, age cohorts are influenced
by the historical context in which they live; thus,
age cohorts and corresponding roles vary across
generations. People born in the same cohort have
similar experiences with shared meanings, ide-
ologies, orientations, attitudes, and values as well
as expectations regarding the timing of life course
transitions. Individuals in different generations
have different experiences that may cause them
to age in different ways (Riley, 1994).

Age stratification transitioned aging theory
from a focus on the individual to a broader con-



text that alerted gerontologists to the influence
of cohort groups and the socioeconomic and
political impact on how individuals age (Marshall,
1996). Uhlenburg (1996) borrowed from age
stratification theory in developing a framework
for understanding what social changes are
needed to reduce the burden that aging cohorts
place on society in terms of their care needs at
different stages of later life.

Newsom and Schulz (1996) demonstrated that
physical impairment is associated with fewer
social contacts, less social support, depression,
and lower life satisfaction. This finding suggests
that social networks are an important element in
how individuals age. Yin and Lai (1983) used age
stratification theory to explain the changing sta-
tus of older adults due to differences among
cohort groups. Investigators studying age segre-
gation versus integration in residential settings
learned that outcomes were less favorable among
settings with single cohort groups (Hagestad &
Dannefer, 2001; Uhlenberg, 2000).

PERSON-ENVIRONMENT-FIT THEORY

In addition to the broadened view of aging that
emerged in the 1970s, another shift in aging
theory in the early 1980s blended existing
theories from different disciplines. Lawton’s
(1982) person-environment-fit theory intro-
duced functional competence in relationship to
the environment as a central theme. Functional
competence is affected by multiple intraper-
sonal conditions such as ego strength, motor
skills, biologic health, cognitive capacity, and
sensori-perceptual capacity as well as external
conditions posed by the environment. The
degree of competency may change as one ages,
affecting functional ability in relationship
to environmental demands. Persons’ ability to
meet these demands is affected by their level
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of function and influences their ability to
adapt to the environment. Those functioning at
lower levels can tolerate fewer environmental
demands.

Lawton’s (1982) theory is useful for exploring
optimal environments for older adults with func-
tional limitations and identifying needed modifi-
cations in older adult residential settings. Building
on Lawton’s work, Wahl (2001) developed six
models to explain relationships between aging
and the environment home, institution, and relo-
cation decision making. O’Connor and Vallerand
(1994) used Lawton’s theory to examine the re-
lationship between long-term care residents’
adjustment and their motivational style and envi-
ronment. Older adults with self-determined
motivational styles were better adjusted when
they lived in homes that provided opportunities
for freedom and choice, whereas residents with
less self-determined motivational styles were bet-
ter adjusted when they lived in high constraint
environments. The authors conclude that their
findings support the person-environment-fit the-
ory of adjustment in old age.

GEROTRANSCENDENCE THEORY

One of the most recent aging theories is
Tornstam’s (1994) theory of gerotranscendence.
This theory proposes that aging individuals
undergo a cognitive transformation from a
materialistic, rational perspective toward one-
ness with the universe. Characteristics of suc-
cessful transformation include a more outward
or external focus, accepting impending death
without fear, an emphasis on substantive rela-
tionships, a sense of connectedness with preced-
ing and future generations, and spiritual unity
with the universe. Gerotranscendence borrows
from disengagement theory but does not accept
the idea that social disengagement is a necessary
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Box 3-1 Research Highlight

Aim: This study investigated whether staff
working with adults age 65 and older
could recognize and interpret signs of
gerotranscendence, and described how the
staff addressed and cared for older people
showing signs of gerotranscendence.

Methods: An interview guide was designed
using Tornstam’s (1994) three main ele-
ments of gerotranscendence: the cosmic
level, the self, and social and individual
relations. Thirty-four randomly selected
nursing assistants, registered nurses, or oc-

nursing home were interviewed. Interviews
were audiotaped, transcribed, and coded

elucidate themes.
Findings: All staff noted signs of gerotrans-
cendence, but they varied in which signs

preted: pathological, invisible (rarely no-
ticed), or normal. Staff interpretation was
more consistent with activity theory, par-
ticularly with respect to older adults who
preferred solitude over activity. Staff inter-
preted this preference as pathological.

would facilitate staff understanding of
introspective behavior displayed by older
adults. A framework in which these
behaviors are considered normal aspects
of aging may impact staff attitudes and
their approach to caregiving.

Source: Wadensten, B., & Carlsson, M.
(2001). A qualitative study of nursing
staff members’ interpretations of signs

of gerotranscendence. Journal of
Advanced Nursing, 36, 635—-642.

cupational therapists working at a Swedish

they recognized and how they were inter- |

Conclusion: An interpretative framework

using a constant comparison method to |

and natural development. Tornstam asserts that
activity and participation must be the result of
one’s own choices that differ from one person to
another. Control over one’s life in all situations
is essential for the person’s adaptation to aging
as a whole.

Gerotranscendence has been tested in recent
studies. In an ongoing longitudinal study based
on the principles of gerodynamics, Schroots
(2003) is investigating how people manage their
lives, cope with transformations, and react to
affective-positive and negative life events. In
nursing, Wadensten (2002) used the theory of
gerotranscendence to develop guidelines for care
of older adults in a nursing home. The results
indicate that these guidelines may be useful for
facilitating the process of gerotranscendence in
nursing home residents.

Psychological Theories of Aging

HumAN NEEDS THEORY

At the same time as activity theory was being
developed, Maslow (1954), a psychologist, pub-
lished the human needs theory. In this theory,
Maslow surmised that a hierarchy of five needs
motivates human behavior: physiologic, safety
and security, love and belonging, self-esteem,
and self-actualization. These needs are priori-
tized such that more basic needs like physio-
logical functioning or safety take precedence
over personal growth needs (love and belonging,
self-esteem, and self-actualization). Movement
is multidirectional and dynamic in a lifelong pro-
cess toward need fulfillment. Self-actualization
requires the freedom to express and pursue per-
sonal goals and be creative in an environment
that is stimulating and challenging.

Although Maslow does not specifically
address old age, it is clear that physical, eco-
nomic, social, and environmental constraints



can impede need fulfillment of older adults.
Maslow asserts that failure to grow leads to feel-
ings of failure, depression, and the perception
that life is meaningless. Since inception, Maslow’s
theory has been applied to varied age groups in
many disciplines. Ebersole, Hess, and Luggen
(2004) link the tasks of aging described by sev-
eral theorists (Butler & Lewis, 1982; Havighurst,
1972; Peck, 1968) to the basic needs in Maslow’s
model. Jones and Miesen (1992) used Maslow’s
hierarchy to present a nursing care model for
working with aged persons with specific needs
in an attempt to relate all patient needs to uni-
versal, rather than exceptional, needs. The model
is designed to be used by caregivers in residen-
tial settings.

THEORY OF INDIVIDUALISM

Like Maslow’s theory, Jung’s theory of individ-
ualism is not specific to aging. Jung (1960)
proposes a lifespan view of personality develop-
ment rather than attainment of basic needs.
Jung defines personality as composed of an ego
or self-identity with a personal and collective
unconsciousness. Personal unconsciousness is
the private feelings and perceptions surround-
ing significant persons or life events. The col-
lective unconscious is shared by all persons and
contains latent memories of human origin. The
collective unconscious is the foundation of per-
sonality on which the personal unconsciousness
and ego are built. Individual personalities tend
to view life primarily either through the self or
through others; thus, extroverts are more con-
cerned with the world around them, whereas
introverts interpret experiences from the per-
sonal perspective. As individuals age, Jung
proposes that elders engage in an “inner search”
to critique their beliefs and accomplishments.
According to Jung, successful aging means
acceptance of the past and an ability to cope
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with functional decline and loss of significant
others. Neugarten (1968) supports Jung’s asso-
ciation of aging and introspection and asserts
that “interiority” promotes positive inner
growth. Subsequent theorists also describe
introspection as a part of healthy aging (Erik-
son, 1963; Havighurst, Neugarten, & Tobin,
1968).

STAGES OF PERSONALITY
DEVELOPMENT THEORY

Similar to other psychologists’ theories at the
time, Erikson’s theory focuses on individual
development. According to Erikson (1963), per-
sonality develops in eight sequential stages that
have a corresponding life task that one may suc-
ceed at or fail to accomplish. Progression to a
subsequent life stage requires that tasks at prior
stages must be completed successfully. Older
adults experience the developmental stage
known as “ego integrity versus despair.” Erikson
proposes that this final phase of development is
characterized by evaluating one’s life and accom-
plishments for meaning. In later years, Erikson
and colleagues expanded upon his original
description of integrity versus despair, noting
that older adults struggle with letting go,
accepting the care of others, detaching from life,
and physical and mental decline (Erikson,
Erikson, & Kivnick, 1986).

Several authors have expanded upon Erikson’s
work. Peck (1968) refined the task within
Erikson’s stage of ego integrity versus despair into
three challenges: ego differentiation versus work
role reoccupation, body transcendence versus body
preoccupation, and ego transcendence versus ego
preoccupation. Major issues such as meaningful
life after retirement, the empty nest syndrome,
dealing with the functional decline of aging, and
contemplating one’s mortality are consistent with
Peck’s conceptualization. Butler and Lewis (1982)
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later defined the challenges of late life as adjust-
ing to infirmity, developing satisfaction with one’s
lived life, and preparing for death, mirroring those
tasks described earlier by Peck.

Erikson’s theory is widely employed in the
behavioral sciences. In nursing, Erikson’s
model is often used as a framework for exam-
ining the challenges faced by different age
groups. In a recent study of frail elderly men
and women, Neumann (2000) used Erikson’s
theoretical framework when asking partici-
pants to discuss their perceptions about the
meaning of their lives. She found that older
adults who expressed higher levels of meaning
and energy described a sense of connectedness,
self-worth, love, and respect that was absent
among participants who felt unfulfilled. This
finding is consistent with the potential for pos-
itive or negative outcomes described by
Erikson and colleagues (1986) in his stage of
“integrity versus despair.”

Lire-COURSE
(LIFESPAN DEVELOPMENT) PARADIGM

In the late 1970s, the predominant theme of
behavioral psychology moved toward the con-
cept of “life course,” in which life, although
unique to each individual, is divided into
stages with predictable patterns (Back, 1980).
The significance of this shift was the inclusion
of late as well as early life. Most theorists up to
this point had focused primarily on childhood
in their research. The substance of the life-
course paradigm drew from the work of a
European psychologist in the 1930s (Biihler,
1933). This new emphasis on adulthood
occurred because of a demographic shift toward
increasing numbers of older adults, the emer-
gence of gerontology as a specialty, and the
availability of subjects from longitudinal stud-

ies of childhood begun during the 1920s and
1930s (Baltes, 1987).

The central concepts of the life-course per-
spective blend key elements in psychological
theories such as life stages, tasks, and person-
ality development with sociological concepts
such as role behavior and the interrelationship
between individuals and society. The central
tenet of life-course is that life occurs in stages
that are structured according to one’s roles, rela-
tionships, internal values, and goals. Individ-
uals may choose their goals but are limited by
external constraints. Goal achievement is asso-
ciated with life satisfaction (Biihler, 1933).
Individuals must adapt to changed roles and
relationships that occur throughout life, such as
getting married, finishing school, completing
military service, getting a job, and retiring
(Cunningham & Brookbank, 1988). Successful
adaptation to life change may necessitate revis-
ing beliefs in order to be consistent with socie-
tal expectations. The life-course paradigm is
concerned with understanding age group
Since the
1970s, the work of many behavioral psycholo-
gists such as Elder, Hareven, and Jackson has
emerged from the life-course perspective, which

norms and their characteristics.

remains a dominant theme in the psychology
literature today. Selective optimization with
compensation, discussed in the following sec-
tion, is one example of a theory that emerged
from the life-course perspective.

SELECTIVE OPTIMIZATION
wWITH COMPENSATION THEORY

Baltes’s (1987) theory of successful aging emerged
from his study of psychological processes across
the lifespan and, like earlier theories, focuses on
the individual. He asserts that individuals learn
to cope with the functional losses of aging



through processes of selection, optimization,
and compensation. Aging individuals become
more selective in activities and roles as limita-
tions present themselves; at the same time, they
choose those activities and roles that are most
satisfying (optimization). Finally, individuals
adapt by seeking alternatives when functional
limits prohibit sustaining former roles or activ-
ities. As people age, they pass through critical
life points related to morbidity, mortality, and
quality of life. The outcome of these critical
junctures may result in lower or higher order
functioning that is associated with higher or
lower risk, respectively, for mortality. Selective
optimization with compensation is a positive
coping process that facilitates successful aging
(Baltes & Baltes, 1990).

Much of the recent research testing psychoso-
cial theories centers on life-course concepts
(Baltes, 1987; Caspi, 1987; Caspi & Elder, 1986;
Quick & Moen, 1998; Schroots, 2003). In an
ongoing longitudinal study called “Life-Course
Dynamics,” Shroots examines the self-organiza-
tion of behavior over the course of life. He has
found that life structure tends to be consistent
over time and is influenced by life events and
experiences. The relationship of life events to
structure changes however, as we age. In an effort
to outline the temporal and situational parame-
ters of social life, Caspi (1987) developed a model
for personality analysis using life-course concepts
such as interactions among personality, age-
based roles, and social transitions in a historical
context. Life-course principles have also been
used to examine gender differences in retirement
satisfaction. Quick and Moen (1988) report that
retirement quality for women is associated with
good health, a continuous career, earlier retire-
ment, and a good postretirement income. For
men, good health, an enjoyable career, low work-
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role prominence, preretirement planning, and
retiring voluntarily impacted satisfaction. The
authors conclude that a gender-sensitive life-
course approach to life transitions is essential.

Caspi and Elder (1986) criticized the life-
course perspective of aging because it assumes
that adaptation is governed by factors beyond
the immediate situation. In a small sample of
women, the authors examined how social and
psychological factors experienced by older
women in the 1930s relate to life satisfaction.
They report relationships between intellect,
social activity, and life satisfaction in older,
working class women, but emotional health was
a better predictor of life satisfaction among older
women from higher class origins. Differences in
how the Depression impacted adaptation to old
age among women from distinct social classes
are described. The authors conclude that the
influence of social change on life course is inter-
twined with individual factors.

;
- E—
The biological theories explain information
regarding the physiologic processes that change
with aging. In other words, how is aging man-
ifested on the molecular level in the cell, tissues,
and body systems; how does the body-mind
interaction affect aging; what biochemical
processes impact aging; and how do one’s chro-
mosomes impact the overall aging process? Does
each system age at the same rate? Does each cell
in a system age at the same rate? How does one’s
chronological age influence an individual who
is experiencing a pathophysiological disease
process—how does the actual disease influence
the organism as well as the treatment, which
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might include drugs, immunomodulation,
surgery, or radiation? There are several theories
that purport to explain aging at the molecular,
cellular, organ, and system levels; however, no
one theory has evolved. Both genetics and envi-
ronment influence the multifaceted phenome-
non of aging.

Some aging theorists divide the biologic the-
ories into two categories:

1. A stochastic or statistical perspective,
which identifies episodic events that
happen throughout one’s life that cause
random cell damage and accumulate
over time, thus causing aging

2. The nonstochastic theories that view
aging as a series of predetermined
events happening to all organisms in a
timed framework.

Others believe aging is more likely the result
of both programmed and stochastic concepts
(Miquel, 1998). For example, there are specific
programmed events in the life of a cell, but they
also accumulate genetic damage to the mito-
chondria due to free radicals and the loss of
self-replication as they age. The following dis-
cussion presents descriptions of the different
theories in the stochastic and nonstochastic the-
ory categories and also provides studies that
support the various theoretical explanations.

Stochastic Theories

Studies of animals reflect that 35% of the effects
of aging are due to genetics and 65% are envi-
ronmentally induced (Finch & Tanzi, 1997).
There is no set of statistics to validate that these
same findings are true with human organisms.
The following stochastic theories are discussed:
free radical theory, Orgel/error theory, wear and
tear theory, and connective tissue theory.

FREE RADICAL THEORY

Oxidative free radical theory postulates that
aging is due to oxidative metabolism and the
effects of free radicals, which are the end products
of oxidative metabolism. Free radicals are pro-
duced when the body uses oxygen, such as with
exercise. This theory emphasizes the significance
of how cells use oxygen (Hayflick, 1985). Also
known as superoxides, free radicals are thought to
react with proteins, lipids, deoxyribonucleic acid
(DNA), and ribonucleic acid (RNA), causing cel-
lular damage. This damage accumulates over
time and is thought to accelerate aging.

Free radicals are chemical species that arise
from atoms as single unpaired electrons. Because
a free radical molecule is unpaired it is able to
enter reactions with other molecules, especially
along membranes and with nucleic acids. Free
radicals cause:

e Extensive cellular damage to DNA,
which can cause malignancy and
accelerated aging, due to oxidative
modification of proteins that impact
cell metabolism

e Lipid oxidation that damages phospho-
lipids in cell membranes, thus affecting
membrane permeability

* DNA strand breaks and base modifica-
tions that cause gene modulation.

This cellular membrane damage causes other
chemicals to be blocked from their regularly
friendly receptor sites, thus mitigating other
processes that may be crucial to cell metabolism.
Mitochondrial deterioration due to oxidants
causes a significant loss of cell energy and
greatly decreases metabolism. Ames (2004) and
Harman (1994) suggest some strategies to assist
in delaying the mitochondrial decay, such as:



e Decrease calories in order to lower
weight.

e Maintain a diet high in nutrients.

e Use antioxidants.

¢ Minimize accumulation of metals in
the body that can trigger free radical
reactions.

Dufour and Larsson (2004) cite evidence of
mitochondrial DNA damage accumulation and
the aging process with mice.

With the destruction of membrane integrity
comes fluid and electrolyte loss or excess
depending on how the membrane was affected.
Little by little there is more tissue deterioration.
The older adult is more vulnerable to free radi-
cal damage because free radicals are attracted to
cells that have transient or interrupted perfu-
sion. Many older adults have decreased circula-
tion because they have peripheral vascular as
well as coronary artery disease. These diseases
tend to cause heart failure that can be poten-
tially worsened with fluid overload and elec-
trolyte imbalance.

The majority of the evidence to support this
theory is correlative in that oxidative damage
increases with age. It is thought that people who
limit calories, fat, and specific proteins in their
diet may decrease the formation of free radicals.
Roles of reactive oxygen species (ROS) are
being researched in a variety of diseases such as
atherosclerosis, vasospasms, cancers, trauma,
stroke, asthma, arthritis, heart attack, dermati-
tis, retinal damage, hepatitis, and periodontitis
(Lakatta, 2000). Lee, Koo, and Min (2004) re-
port that antioxidant nutraceuticals are assist-
ing in managing and, in some cases, delaying
some of the manifestations of these diseases. Poon
and colleagues (Poon, Calabrese, Scapagnini,
& Butterfield, 2004) describe how two antioxi-
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dant systems (glutathione and heat shock pro-
teins) are decreased in age-related degenerative
neurological disorders. They also cite that free
radical-mediated lipid peroxidation and protein
oxidation affect central nervous system function.
And now, for the first time, there is the possi-
bility of investigating genetically altered animals
to determine the impact of oxidative damage in
aging (Bokov, Chaudhuri, & Richardson, 2004).

Examples of some sources of free radicals are
listed in Box 3-2. In some instances, free radi-
cals reacting with other molecules can form
more free radicals, mutations, and malignan-
cies. The free radical theory supports that as one
ages, there is an accumulation of damage that
has been done to cells and, therefore, the organ-
ism ages. Grune and Davies (2001) go so far as
to describe the free radical theory of aging as
“the only aging theory to have stood the test of
time” (p. 41). They further describe how free
radicals can generate cellular debris rich in
lipids and proteins called lipofuscin which
older adults have more of when compared to
younger adults. It is thought that lipofuscin,
or age pigment, is a nondegradable material
that decreases lysosomal function, which in turn
impacts an already disabled mitochondria
(Brunk & Terman, 2002).

"”5
Box 3-2 Exogenous Sources
of Free Radicals

Tobacco smoke
Pesticides

Organic solvents
Radiation

Ozone

Selected medications
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ORGEL/ERROR THEORY

This theory suggests that, over time, cells accu-
mulate errors in their DNA and RNA protein
synthesis that cause the cells to die. Envi-
ronmental agents and randomly induced events
can cause error, with ultimate cellular changes.
It is well known that large amounts of x-ray
radiation cause chromosomal abnormalities.
Thus, this theory proposes that aging would not
occur if destructive factors such as radiation did
not exist and cause “errors” such as mutations
and regulatory disorders.

Hayflick (1996) does not support this theory,
and explains that all aged cells do not have er-
rant proteins, nor are all cells found with errant
proteins old.

WEAR AND TEAR THEORY

Opver time, cumulative changes occurring in
cells age and damage cellular metabolism. An
example includes the cell’s inability to repair
damaged DNA, as in the aging cell. It is known
that cells in heart muscle, neurons, striated
muscle, and the brain cannot replace themselves
after they are destroyed by wear and tear. Re-
searchers cite gender-specific effects of aging on
adrenocorticotropic activity that are consistent
with the wear and tear hypothesis of the rami-
fications of lifelong exposure to stress (Van
Cauter, Leproult, & Kupfer, 1996). There is
some speculation that excessive wear and tear
due to exercising may accelerate aging by caus-
ing increased free radical production, which
supports the idea that no one theory of aging is
responsible but rather that a combination of fac-
tors are responsible for aging.

Studies of people with osteoarthritis suggest
that cartilage cells age over time, and this de-
generation is not due solely to strenuous exer-

cise but also general wear and tear. It is pointed
out that aged cells have lost the ability to coun-
teract mechanical, inflammatory, and other
injuries due to their senescence (Aigner, Rose,
Martin, & Buckwalter, 2004).

CONNECTIVE TISSUE THEORY

This theory is also referred to as cross-link theory,
and it proposes that, over time, biochemical
processes create connections between structures
not normally connected. Several cross-linkages
occur rapidly between 30 and 50 years of age.
However, no research has been identified that
could stop these cross-links from occurring.
Elastin dries up and cracks with age. Hence,
skin with less elastin (as with the older adult)
tends to be dried and wrinkled. Over time, due
to decreased extracellular fluid, numerous de-
posits of sodium, chloride, and calcium build up
in the cardiovascular system. No clinical appli-
cation studies were found to support this theory.

Nomnstochastic Theories

The nonstochastic theories of aging are founded
on a programmed perspective that is related to
genetics or one’s biological clock. Goldsmith
(2004) suggests that aging is more likely to be
an evolved beneficial characteristic and results
from a complex structured process and not a
series of random events. The following pro-
grammed theories are discussed: programmed
theory, gene/biological clock, neuroendocrine,
and immunologic/autoimmune theory.

PROGRAMMED THEORY

As people age, more of their cells start to decide
to commit suicide or stop dividing. The Hayflick
phenomenon, or human fibroblast replicative se-
nescence model, suggests that cells divide until



they can no longer divide, whereupon the cell’s
infrastructure recognizes this inability to further
divide and triggers the apoptosis sequence or
death of the cell (Sozou & Kirkwood, 2001).
Therefore, it is thought that cells have a finite
doubling potential and become unable to repli-
cate after they have done so a number of times.
Human cells age each time they replicate due to
the shortening of the telomere. Telomeres are
the most distal appendages of the chromosome
arms. This theory of programmed cell death is
often alluded to when the aging process is dis-
cussed. The enzyme telomerase, also called a
“cellular fountain of youth,” allows human cells
grown in the laboratory to continue to replicate
long past the time they normally stop dividing.
Normal human cells do not have telomerase.

It is hypothesized that some cancer, repro-
ductive, and virus cells are not restricted, hav-
ing a seemingly infinite doubling potential, and
are thus immortal cell lines. This is because they
have telomerase, which adds back DNA to the
ends of the chromosomes. One reason for the
Hayflick phenomenon may be that chromosome
telomeres become reduced in length with every
cell division and eventually become too short to
allow further division. When telomeres are too
short, the gene notes this and causes the cell to
die or apoptosize. Shay and Wright (2001) sug-
gest that telomerase-induced manipulations of
telomere length are important to study to define
the underlying genetic diseases and those ge-
netic pathways that lead to cancer.

Although it is unknown what initial event
triggers apoptosis, it is generally acknowledged
that apoptosis is the mechanism of cell death
(Thompson, 1995). Increased cell apoptosis rates
do cause organ dysfunction, and this is hypoth-
esized to be the underlying basis of the path-
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ophysiology of multiple organ dysfunction
(MODS) (Papathanassoglou, Moynihan, &
Ackerman, 2000).

GENE/B1oLoGgicAL CLoCK THEORY

This theory explains that each cell, or perhaps
the entire organism, has a genetically pro-
grammed aging code that is stored in the organ-
ism’s DNA. Slagboom and associates (Slagboom,
Bastian, Beekman, Wendendorf, & Meulenbelt,
2000) describe this theory as comprising genetic
influences that predict physical condition, oc-
currence of disease, cause and age of death, and
other factors that contribute to longevity.

A significant amount of research has been
done on circadian rhythms and their influence
on sleep, melatonin, and aging (Ahrendt, 2000;
Moore, 1997; Richardson & Tate, 2000). These
rhythms are defined as patterns of wakefulness
and sleep that are integrated into the 24-hour
solar day (Porth, 2002). The everyday rhythm of
this cycle of sleep-wake intervals is part of a
time-keeping framework created by an internal
clock. Research has demonstrated that people
who do not have exposure to time cues such as
sunlight and clocks will automatically have
sleep and wake cycles that include approxi-
mately 23.5 to 26.5 hours (Moore, Czeisler, &
Richardson, 1983). This clock seems to be con-
trolled by an area in the hypothalamus called
the suprachiasmatic nucleus (SCN) that is
located near the third ventricle and the optic
chiasm. The SCN, given its anatomical location,
does receive light and dark input from the
retina, and demonstrates high neuronal firing
during the day and low firing at night. The
SCN is connected to the pituitary gland,
explaining the diurnal regulation of growth hor-
mone and cortisol. Also due to the linkage with
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the hypothalamus, autonomic nervous system,
and brain stem reticular formation, diurnal
changes in metabolism, body temperature, and
heart rate and blood pressure are explained
(Porth, 2002). It is thought that biological
rhythms lose some rhythmicity with aging.

Melatonin is secreted by the pineal gland
and is considered to be the hormone linked to
sleep and wake cycles because there are large
numbers of melatonin receptors in the SCN.
Researchers have studied the administration of
melatonin to humans and found a shift in hu-
mans’ circadian rhythm similar to that caused
by light (Ahrendt, 2000). The sleep-wake cycle
changes with aging, producing more fragmented
sleep, which is thought to be due to decreased
levels of melatonin.

This theory indicates that there may be genes
that trigger youth and general well-being as well
as other genes that accelerate cell deterioration.
Why do some people have gray hair in their late
20s and others live to be 60 or beyond before
graying occurs? It is known that melanin is dam-
aged with ultraviolet light and is the ingredient
that keeps human skin resilient and unwrinkled.
People who have extensive sun exposure have
wrinkles earlier in life due to damage of collagen
and elastin. But why, if we know that people have
a programmed gene or genes that trigger aging,
wouldn’t we prevent the gene(s) from causing the
problems they are intending to promote?

For example, hypertension, arthritis, hearing
loss, and heart disease are among the most com-
mon chronic illnesses among older adults
(Cobbs, Duthie, & Murphy, 1999). Each of these
diseases has a genetic component to it. So if the
health care profession can screen people when
they are younger before they develop symptoms
of target organ disease due to hypertension, loss
of cartilage and hearing, and aspects of systolic

and diastolic dysfunction, it is possible for peo-
ple to live longer without experiencing the
problems connected to these chronic illnesses.
This knowledge being acquired from the
genome theory is greatly impacting the possi-
bility of being able to ward off aging and disease.
Studies of tumor suppressor gene replacement,
prevention of angiogenesis with tumor growth,
and regulation of programmed cell death are in
process (Daniel & Smythe, 2003). Parr (1997) and
Haq (2003) cite that caloric restriction extends
mammalian life. By restricting calories there is a
decreased need for insulin exposure, which con-
sequently decreases growth factor exposure. Both
insulin and growth factor are related to mammals’
genetically determined clock controlling life span.
So there is more evidence supportive of aging
being influenced by key pathways such as the
insulin-like growth factor path (Hag, 2003).

NEUROENDOCRINE THEORY

This theory describes a change in hormone secre-
tion, such as with the releasing hormones of the
hypothalamus and the stimulating hormones of
the pituitary gland, which manage the thyroid,
parathyroid, and adrenal glands, and how they
influence the aging process. The following major
hormones are involved with aging:

e Estrogen decreases thinning of bones,
and when women age less estrogen is
produced by the ovaries. As women
grow older and experience menopause,
adipose tissue becomes the major source
of estrogen.

e Growth hormone is part of the process
that increases bone and muscle strength.
Growth hormone stimulates the release
of insulin-like growth factor produced
by the liver.



® Melatonin is produced by the pineal
gland and is thought to be responsible
for coordinating seasonal adaptations in
the body.

There is a higher chance of excess or loss of glu-
cocorticoids, aldosterone, androgens, triiodo-
thyronine, thyroxine, and parathyroid hormone
when the hypothalamus-pituitary-endocrine
gland feedback system is altered. When the
stimulating and releasing hormones of the pitu-
itary and the hypothalamus are out of synch
with the endocrine glands, an increase in disease
is expected in multiple organs and systems. Of
significance are the findings of Rodenbeck and
Hajak (2001), who cite that with physiological
aging and also with certain psychiatric disorders
there is increased activation of the hypothalamus-
pituitary-adrenal axis, which causes increased
plasma cortisol levels. The increased cortisol lev-
els can be linked with several diseases.

Holzenberger, Kappeler, and Filho (2004)
cite that by inactivating insulin receptors in the
adipose tissue of mice, the life span of the mice
increases because less insulin exposure occurs.
This further supports that the neuroendocrine
system is connected to life span regulation.
Thyagarajan and Felten (2002) suggest that as
one ages there is a loss of neuroendocrine trans-
mitter function that is related to the cessation of
reproductive cycles as well as the development
of mammary and pituitary tumors.

IMMUNOLOGIC/AUTOIMMUNE THEORY

This theory was proposed 40 years ago and says
that the normal aging process of humans and
animals is related to faulty immunological func-
tion (Effros, 2004). There is a decreased immune
function in the elderly. The thymus gland
shrinks in size and ability to function. Thymus
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hormone levels are decreased at the age of 30
and are undetectable by the age of 60 (Williams,
1995). Involution of the thymus gland generally
occurs at about 50 years. The elderly are more
susceptible to infections as well as cancers.
There is a loss of T-cell differentiation so that
the body incorrectly perceives old, irregular cells
as foreign bodies and attacks them.

There is also an increase in certain auto-
antibodies such as rheumatoid factor and a loss
of interleukins. Some think that this change
increases the chance of the older adult develop-
ing an autoimmune disease such as rheumatoid
arthritis. Concurrently, resistance to tumor cells
declines as one ages (Williams, 1995). Older
adults are more prone to infection such as
wound and respiratory infections, as well as to
nosocomial infections if they are hospitalized.

Venjatraman and Fernandes (1997) cite that
active and healthy older adults who participated
in endurance exercises had a significantly in-
creased natural killer cell function that, in turn,
caused increased cytokine production and en-
hanced T cell function, which improves general
well-being. In contrast, those not exercising see
a loss of immunological function as they age.
The idea that increased exercise causes new
growth of muscle fibers is not new, but that it
also causes an increased immunological func-
tion, sense of well-being, and general health is
significant. So it is supportive of the fact that
there is a combination of factors that influence
the prevention or, in some cases, the promotion
of aging. Also important to note is that there
should be a balance of exercising and resting
because overdoing exercise can lead to injuries,
and this would support the wear and tear theory
of aging.

Table 3-2 summarizes the major theories of
aging originating from a biological perspective.
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Table 3-2 B1oLOGICAL THEORIES OF AGING

Theory Description

Stochastic Theories
organism ages.
Free radical theory

Based on random events that cause cellular damage that accumulates as the

Membranes, nucleic acids, and proteins are damaged by free radicals, which

causes cellular injury and aging.

Orgel/error theory
Wear & tear theory
Connective tissue/
cross-link theory
Nonstochastic Theories

Errors in DNA and RNA synthesis occur with aging.

Cells wear out and cannot function with aging.

With aging, proteins impede metabolic processes and cause trouble with
getting nutrients to cells and removing cellular waste products.

Based on genetically programmed events that cause cellular damage that

accelerates aging of the organism.

Programmed theory
or cell death.

Gene/biological

clock theory

Neuroendocrine theory

Cells divide until they are no longer able to, and this triggers apoptosis
Cells have a genetically programmed aging code.

Problems with the hypothalamus-pituitary-endocrine gland feedback

system cause disease; increased insulin growth factor accelerates aging.

Immunological theory

general well-being.

It seems that no one theory fully describes the
etiology of aging. However, the gene theory and
free radical theory seem to have the most support.

.

for Nursing

Implica
For many years, nursing has incorporated psy-
chosocial theories such as Erikson’s personality
development theory into its practice (Erikson,
1963). Psychological theories enlighten us
about the developmental tasks and challenges
faced by older adults and the importance of
finding and accepting meaning in one’s life.
From sociologists, nursing has learned how sup-
port systems, functionality, activity and role
engagement, cohorts, and societal expectations
can influence adjustment to aging and life sat-
isfaction. These broadly generalized theories,

Aging is due to faulty immunological function, which is linked to

|
|
{i
|

however, lack the specificity and holistic per-
spective needed to guide nursing care of older
adults who have varied needs and come from
different settings and sociocultural backgrounds.

In a quest for a theoretical framework to
guide caregiving in nursing homes, Wadensten
(2002) and Wadensten and Carlsson (2003)
studied 17 nursing theories that were generated
from the 1960s to the 1990s and found that
none of the theorists discussed what aging is nor
did the theorists offer advice on how to apply
their theory to caring for the older adult.
Wadensten wrote that existing “nursing theo-
ries do not provide guidance on how to care for
older people or on how to support them in the
developmental process of aging. There is a need
to develop a nursing care model that, more than
contemporary theories, takes human aging into



consideration” (2002, p. 119). Others concur
that nursing needs to develop more situation-
specific theories of aging to guide practice
(Bergland & Kirkevold, 2001; Haight, Barba,
Tesh, & Courts, 2002; Miller, 1990; Putnam,
2002). Two new theories, the functional conse-
quences theory (Miller, 1990) and the theory of
thriving (Haight et al., 2002) are nurse auth-
ored and attempt to address this need.

Nursing Theories of Aging
FUNCTIONAL CONSEQUENCES THEORY

Functional consequences theory (Table 3-3) was
developed to provide a guiding framework that
would address older adults with physical impair-
ment and disability Miller, 1990). Miller’s theory
borrows from several nursing and non-nursing
theories including functional health patterns; sys-
tems theory; King’s (1981) conceptualization of
person, health, environment, and the nurse-client
transaction; Lawton’s (1982) person-environment
fit; and Rose and Killien’s (1983) conceptual work
defining risk and vulnerability. Miller asserts that
aging adults experience environmental and bio-
psychosocial consequences that impact their func-
tioning. The nurse’s role is to assess for age-related
changes and accompanying risk factors, and to
design interventions directed toward risk reduc-
tion and minimizing age-associated disability.
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Nursing’s goal is to maximize functioning and
minimize dependency to improve the safety and
quality of living (Miller).

Functional consequences theory assumes that
quality of life is integrated with functional capac-
ity and dependency needs, and that positive
consequences are possible despite age-related lim-
itations. In addition to those experiencing nega-
tive functional consequences, Miller (1990)
applies her theory to highly functioning older
adults as well as to adult caregivers. She distin-
guishes the focus and goal of nursing interven-
tions in varied settings (inpatient, outpatient,
acute or long-term care); thus, it can be used in
many settings. Interventions are broadly inter-
preted as those of nurses, other health care
providers, older adults, or significant others;
therefore, this theory may be useful in other
health care disciplines. This theory was used to
create an assessment tool for the early detection
of hospitalized elderly patients experiencing acute
confusion and to prevent further complications
(Kozak-Campbell & Hughes, 1996). Further
testing is needed to determine the utility of the
functional consequences theory in other settings.

THEORY OF THRIVING

The theory of thriving (Haight et al., 2002) is
based on the concept of failure to thrive and
Bergland and Kirkevold’s (2001) application of

Table 3-3 NURSING THEORIES OF AGING

Theory Description

Functional consequences theory

Environmental and biopsychosocial consequences impact function-

ing. Nuring’s role is risk reduction to minimize age-associated dis-

ability in order to enhance safety and quality of living.

Theory of thriving

Failure to thrive results from a discord between the individual and

his or her environment or relationships. Nurses identify and mod-

ify factors that contribute to disharmony among these elements.
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Case Study 3-1

Mr. Ronald Dea, 64 years old, had been
planning for many years to retire from his
position as an accountant at a software
company at his 65th birthday. Then his wife
of 40 years died of lymphoma last year. He
now finds that he only gets out of his house
to work. He has let his racquetball mem-
bership, swimming club, and night out with
his neighborhood friends slide. He finds he
does not go out socially at all anymore
except for visiting his two children and their
families, who live out of town, when invited.
He is no longer active in the Lions Club nor
does he regularly attend his church where he
and his wife used to be very involved.

Now he is deliberating whether to retire
or not because he is aware that his work has
become the only thing in his life. He is find-
ing he does not have the energy he used to
and that he is not excited about the week-
end time he used to enjoy so much. He also
has found he does not enjoy food shopping,
so Mr. Dea generally buys his main meal at
work and then snacks on crackers and
cheese at night. He generally eats a donut or
a bagel for breakfast. On the weekends, Mr.
Dea stays in bed until noon and does not eat
anything until night when he goes to the
nearby fast food drive-in window to pick up
fried chicken or has a pizza delivered.

He has not changed anything in his bed-
room since his wife died nor removed any
of his wife’s belongings from the home. Mr.
Dea has been delaying his regularly sched-
uled visits to his hematologist for manage-
ment of his hemochromatosis. He has been

gaining weight, approximately 14 pounds,
since his wife was first diagnosed with can-
cer about 2 years ago. He has also started
smoking a cigar just about every evening. It
was after his nightly smoke when he was
walking up the hill in his backyard one
evening that he fell and fractured his hip.

Mr. Dea has just been discharged home
from the rehabilitation center, and you are
the visiting nurse assigned to him. He has
planned judiciously for his retirement but
has been afraid to prepare the paperwork.
Mr. Dea confides in you that he wants to
remain independent as long as possible. He
shares his concerns with you and inquires
what your opinion is of how he should pro-
ceed. One of his daughters is at his home
for the next 2 weeks to assist him and is
pushing him to retire and move in with her
and her family.

Drawing from aging theory, what are
some of the challenges you believe Mr. Dea
is dealing with? What would you, given the
knowledge you have learned regarding aging
theories, recommend to Mr. Dea regarding
retirement? Would you recommend he sell
his house and move out of the town he has
lived in for so many years? What other liv-
ing arrangements might be conducive for
Mr. Dea? Who would you suggest he and his
daughter talk with regarding his everyday
needs if he chooses to stay in his house dur-
ing his convalescence? What are his priority
needs for promoting his health? How would
these be best managed? Use aging theory to
support your responses.




thriving to the experience of well-being among
frail elders living in nursing homes. They dis-
cuss the concept in three contexts: an outcome
of growth and development, a psychological
state, and an expression of physical health state.
Failure to thrive first appeared in the aging lit-
erature as a diagnosis for older adults with vague
symptoms such as fatigue, cachexia, and gener-
alized weakness (Campia, Berkman, & Fulmer,
1986). Other disciplines later defined undernu-
trition, physical and cognitive dysfunction, and
depression as its major attributes (Braun, Wykle,
& Cowling, 1988). In their concept analysis of
failure to thrive, Newbern and Krowchuk (1994)
identified attributes under two categories: prob-

caregivers.

health professionals and patients.

Box 3-3 Resource List

End-of-Life Nursing Education Consortium (http://www.aacn.nche.edu/ ELNEC/About.htm): The
core curriculum in end of life consists of nine content modules with syllabus, objectives,
student note-taking outlines, detailed faculty content outlines, slide copy, reference lists,
and supplemental teaching materials available in hard copy and CD-ROM.

The Jobn A. Hartford Foundation Institute for Geriatric Nursing (http://www. hartfordign.org): A
wealth of resources including core curriculum content for educators in academic and practice
settings including detailed content outlines, case studies, activities, resources, PowerPoint
slides, an online Gerontological Nursing Certification Review Course, research support
programs, best practice guidelines, consultation services, and geriatric nursing awards.

Mather LifeWays Institute on Aging (bttp:/lwww.matherlifeways.com/ve_researchandeducation.asp):
Offers programs for faculty development (Web-based), long-term care staff, and family

National Institute on Aging (www.niapublications.org): Free publications about older adults for

Toolkit for Nurturing Excellence at End-of-Life Transition (http://www.tneel.uic.edu/tneel.asp): A
package for palliative care education on CD-ROM that includes audio, video, graphics,
PowerPoint slides, photographs, and animations of individuals and families experiencing
end-of-life transitions. An evidence-based self-study course on palliative care will soon be
available for the national and international nursing community.
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lems in social relatedness (disconnectedness and
inability to find meaning in life, give of oneself
or attach to others) and physical/cognitive dys-
function (consistent unplanned weight loss,
signs of depression, and cognitive decline).
Haight and colleagues (2002) view thriving in
a holistic, life span perspective that considers the
impact of environment as people age. They assert
that thriving is achieved when there is harmony
between a person and his or her physical environ-
ment and personal relationships. Failure to thrive
is due to discord among these three elements.
Nourses caring for patients can use this theory to
identify factors that may impede thriving and
plan interventions to address these concerns.




78  CHAPTER 3: THEORIES OF AGING

Conclusion

Both nursing theories contribute to our un-

derstanding of aging from the perspectives of
thriving and functionality; however, neither
encompasses all of the holistic elements (cultural,
spiritual, geographic, psychosocioeconomic, edu-
cational, environmental, and physical) of concern
to nursing. Until nursing has a comprehensive
theoretical framework to guide its practice that
is tested with diverse patients in varied settings,
there remains much that can be useful from the
theories of other disciplines. From the stochastic
and programmed biological theories of aging,
nurses can better manage nutrition, inconti-
nence, sleep rhythms, immunological response,
catecholamine surges, hormonal and electrolyte
balance, and drug efficacy for older adults with
chronic illnesses. Using psychosocial aging the-
ories, nurses can assist both the older adult and
his or her family in recognizing that the life they
have lived has been one of integrity and mean-
ing and facilitate peaceful death with dignity.
Ego integrity contributes to older adults” well-
being and reduces the negative psychological
consequences that are often linked to chronic ill-
ness and older age. Finally, being cognizant of
older adults’ socioeconomic resources will assist
the nurse and older adult in planning cost-
effective best practices to improve symptom
management and treatment outcomes.

Using knowledge gained from aging theo-
ries, nurses can assist people to:

e Use their genetic makeup to prevent
co-morbidities

e Facilitate best practices for managing
chronic illnesses

e Maximize individuals’ strengths relative
to maintaining independence

¢ Facilitate creative ways to overcome
individuals’ challenges

e Assist in cultivating and maintaining
older adults’ cognitive status and
mental health.

In conclusion, aging continues to be ex-
plained from multiple theoretical perspectives.
Collectively, these theories reveal that aging is a
complex phenomenon still much in need of
research. How one ages is a result of biopsy-
chosocial factors. Nurses can use this knowledge
as they plan and implement ways of promoting
health care to all age groups. As in other disci-
plines, the state of the science on aging is rap-
idly growing within the nursing profession.
Nursing is developing a rich body of knowledge
regarding the care of older adults. Programs and
materials developed by the Hartford Institute
for Geriatric Nursing, the End of Life Nursing
Care Consortium, the American Association of
Colleges of Nursing, and the Mather Institute
provide a strong foundation for developing and
disseminating our current knowledge. Nursing
research must continue to span all facets of
gerontology so that new information will be
generated for improved patient outcomes.

I Box 3-4 Recommended
H‘ Reading

| Goldsmith, T. (2003). The evolution of
aging: How Darwin’s dilemma is affecting
your chance for a longer and healthier life.
Retrieved January 5, 2005, from
http://www.azinet.com/aging.

Mezey, M. (Ed.). (2001). The encyclopedia of
elder care. New York: Springer.

Taaffe, D., & Marcus, R. (2000).
Musculoskeletal health and the older
adult. Journal of Rebabilitation Research
and Development, 37, 245-254.
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Critical Thinking Questions

1. Mrs. Smith, 72 years old and recently diagnosed with a myocardial infarction, asks why
she should take an anticholesterol drug for her hyperlipidemia at her age. Why should
she engage in the lifestyle changes her nurse is recommending?

2. Your 82-year-old patient, Rodney Whitishing, has been healthy most of his life and now
is experiencing, for the second winter in a row, an extremely severe case of influenza.
He has never taken a flu shot as a preventive measure because he felt he was very strong
and healthy. Explain how you would discuss the older adult’s immune system and why
the elderly seem to be more vulnerable to influenza.

3. John, an 85-year-old man with emphysema, is brought to your clinic by his family
because of increasing complaints about shortness of breath. John uses oxygen at home,
but states that he is afraid to walk more than a few steps or show any emotion because
he will become unable to get enough air. John tells you that he feels his life is not worth
living. Using the theories of aging, how might you respond to this situation?

- - ———

- - o —

e

Personal Reflections

1. Develop a philosophy of how theories of aging can support or refute the idea of catego-
rizing people in the young-old, middle-old, and old-old classifications according to
chronological age. What other characteristics could be used to categorize people as they
age? Give an example of how you would perceive a relative or friend of yours who is in
the sixth or seventh decade of life.

2. Comparable to infant-child development stages, generate five or six stages of develop-
ment for older adults to accomplish as they complete their work stage and begin their
retirement era.

3. Using theories of aging with biological, psychological, and sociological perspectives,
hypothesize how these frameworks influence the older adult’s development.

\ J
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Glossary

Apoptosis: A process of programmed cell death marked
by cell shrinkage.

Free radicals: Chemical species that arise from atoms as
single unpaired electrons.

Immunomodulation: Effects of various chemical media-
tors, hormones, and drugs on the immune system.

Lipofuscin: An undegradable material that decreases
lysosomal function; age pigment.

Melatonin: A hormone produced by the pineal gland
that is linked to sleep and wake cycles.

Mitochondpria: Part of a cell that transforms organic
compounds into energy.

Nonstochastic theories of aging: A series of genetically
programmed events happening to all organisms
with aging.
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At the end of this chapter, the reader will be able to:
1.

LEARNING OBJECTIVES

Identify sensorimotor, cognitive, and psychological changes associated with

aging.

psychological functioning of older adults.
Distinguish between normal aging-related changes and pathological ones.
Understand the impact that sensorimotor, cognitive, and psychological
changes associated with aging have on communication with older adults.

ADLs

Alzheimer’s disease
Aphasia

Cataracts

Conductive problems
Confabulation
Crystallized intelligence
Delirium

Dementia

Depression

Diabetic retinopathy
Dysarthria

Fine motor movement

KEY TERMS

. Understand the mechanisms behind changes in sensorimotor, cognitive, and

Fluid intelligence
Glaucoma

Gross motor movement
Gustation

IADLs

Macular degeneration
Olfaction

Presbycusis
Sensorineural problems
Somatosensory system
Tinnitis

Verbal apraxia

Visual acuity
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Communication is an important behavioral skill
that allows us to survive in and interact with our
world. Through our ability to communicate, we
express our needs and wishes, understand others’
needs and wishes, negotiate adversity, and convey
our feelings to others. Losing our ability to com-
municate effectively compromises our ability to
function independently. As an example, imagine
yourself in a foreign train station trying to find a
way to get to the nearest hotel. You are trying to
ask for directions but no one understands what
you say or even worse than that . . . you move
your lips but there is no sound. You would be left
to determine another way to reach your goal, but
the method would be far more complicated than
if you were simply able to say, “Where is the near-
est hotel?” This example underscores the impor-
tance of communication, and how changes in the
ability to communicate may require special adap-
tation and can be anxiety provoking.

Communication is composed of a number of
physiological processes, specifically, listening,
speaking, gesturing, reading, writing, touching,
and moving. It also involves cognitive processes
such as attention, memory, self-awareness,
organization, and reasoning. In this chapter, we
will provide: 1) an overview of the sensory
modalities involved in communication, 2) an
overview of the role of the brain in communi-
cation, and 3) information about normal and
pathological changes associated with aging and
their impact on communication.

Sensory
Modalities Involved
in Communication

We receive information through our senses.
Approximately 70% of all sensory information
comes through the eyes (Springhouse, 2001).

Thus, vision has an important role in commu-
nication. In face-to-face interactions, we use
visual information to make sense of the interac-
tion. Visual information provides us important
context with which to interpret the communi-
cation. For example, being asked to move to the
other side of the street likely will be interpreted
differently if conveyed by a neighbor rather than
a police officer. Furthermore, gestures and other
nonverbal behaviors, such as a smile, an eye
blink, or tears, allow us to decipher the emo-
tional tone of an interaction. In addition to the
use of visual information in face-to-face interac-
tions, we rely heavily on visual information in
other modes of communication. Books, news-
papers, television, computers, and traffic signs
are all common modalities that use visual meth-
ods for communication.

Hearing is another prominent sense that is
involved in the reception of communication. We
receive auditory information through our ears.
A major source of communication is the content
of auditory verbal information that is conveyed
in conversations as well as via radio, television,
or computers. In addition, we heavily rely on
nonverbal auditory information. For example,
we pay attention to the physical properties of
the sound, such as pitch (how high or low a tone
sounds) and timber (the quality of the sound)
that tell us whether a person is angry or whim-
sical, young or old, healthy or sick. Nonverbal
auditory information also plays an important
role in communication. For example, hearing a
car engine tells us that a car is coming, or hear-
ing a certain melody in a movie tells us that the
killer may be approaching the scene.

Other sensory modalities may not seem as
important for communication. However, touch
may be used as a substitute for other senses. For
example, a person with a poor sense of vision
may rely on touch to “read” his or her environ-
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ment. Light touch initiated by others can con-
vey the presence of someone who cares for you.
The chemical senses of smell (olfaction) and
taste (gustation) also seem to be unrelated to
communication. Yet, we give chocolate to our
loved ones on Valentine’s Day and wear our
favorite perfume when we go out with people
we like. When other sensory modalities are
absent, olfaction and gustation might capture a
greater role in our life, because they may serve
as the major mechanisms of communication.

Movement provides us with important infor-
mation about our environment. For some,
movement combined with the sense of touch
allows them to receive information from the
environment. Orienting oneself toward the
source of communication is yet another way in
which movement improves our ability to receive
information from our environment. Last, in
addition to its role in the actual articulation of
verbal information, movement allows us to con-
vey meaning by the use of nonverbal gestures
and facial expressions.

Speech is the primary form of communicating
with our environment. Speech is a very complex
process that requires sensory input, motor output
to both facial and vocal muscles, and central pro-
cessing that takes place in multiple brain locations
(Beers & Berkow, 2004). Speech involves both
articulation and pronunciation and is distin-
guished from language, which involves the actual
selection of words and the integration of words
into sentences. In contrast to speech, language can
be either written or spoken as well as either ver-
bal or nonverbal (Finlayson & Heffer, 2000). Cog-
nitive issues such as those that occur with
dementia, or psychological factors such as fear of
expressing one’s opinion, may also impact speech.

Last, disability (physical impairment) may
not have a direct effect on our ability to com-
municate and may not result in a sensory deficit.
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However, it might result in other people mod-
ifying their style of communication towards dis-
abled older adults and, thus, will be briefly
discussed in this chapter.

The Role of the

Brain in Communication

The brain has a major role in attending to new
information, making sense of and organizing
information, and deciding on a response. The
information we receive through our senses is not
an exact representation of the real world. Our
nervous system is limited in its ability to receive
information from the physical world. For exam-
ple, our hearing is limited to frequencies of 20 to
20,000 hertz and our vision is limited to a wave-
length of 400 to 700 nanometers. Thus, we may
be completely oblivious to stimuli that exceed
these physical characteristics. In addition, our
brain is set to respond to change rather than to
continuity and, thus, tends to adapt by respond-
ing at a slower rate after a stimulus is presented
for a while. This may result in perceiving certain
stimuli as more intense just because of their nov-
elty. Last, we tend to perceive incomplete infor-
mation as complete and recognizable, because
this is more efficient, less ambiguous, and makes
better sense for us (Atrens & Curthoys, 1978;
Howard Hughes Medical Institute, 2005).

The cortex is a large, wrinkly sheet of neu-
rons that covers the brain. The cortex contains
all the sensory and motor information as well as
our thoughts. Information that is perceived
through our sensory system goes to the thala-
mus, a relay station in the center of our brain. It
is then transferred via neurons into the sensory
cortex. The sensory area of the cortex is located
on a vertical strip near the center of the skull.
Sensory information is represented on this strip
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in relation to the sensitivity of each body part,
and not in relation to its actual size. For exam-
ple, the tongue is very sensitive and thus, cap-
tures a large area of the sensory cortex despite its
relatively small size. From the sensory cortex,
information is sent to higher-order parts of the
brain, such as the forebrain. These areas inte-
grate the sensory information and interpret it
based on past experiences, overall arousal level,
and the array of sensory information already
available to us (Atrens & Curthoys, 1978;
Howard Hughes Medical Institute, 2005).
When one or more sensory systems do not
function, our brain compensates by relying on
other sensory modalities for information. For
example, Helen Keller lost her vision and hear-
ing at 19 months of age. Yet, she was able to
develop an extraordinary sense of touch that
allowed her to communicate with the world
(Howard Hughes Medical Institute, 2005).
Although the brain is more adaptable at such a
young age, even older adults may use one modal-
ity to replace other modalities that function
inadequately. For example, an older adult who
has lost the ability to see might be able to learn
how to use touch to “read” books written in
Braille. Similarly, in the case of neurodegenera-
tive diseases such as dementia, when the brain’s
ability to understand information and to com-
municate verbally deteriorates, older adults may
resort to alternative forms of communication.

Normal and
Pathological Age-Related
Changes That Affect
Communication

Sensory changes are common with aging. The
U.S. Census Bureau reported that of the 33 mil-

lion noninstitutionalized elders over the age of
65 surveyed, 14% had some type of sensory
deficit (Waldrop & Stern, 2003). This number
increases with age, with 35% of people aged 85
and older reporting a sensory disability. We will
now provide a discussion of aging-related
changes in the sensory system as well as in cog-
nitive and psychological functioning. Not all
age-related changes are “normal” and expected.
Some are the result of pathological processes
that are more likely to take place at old age.
Thus, for each sensory modality, we also will
discuss pathological changes that are common
in older adults. These will be followed by a dis-
cussion of the impact of these changes on com-
munication. Table 4-1 provides a concise
summary of this section.

Vision

TYPICAL AGE-RELATED CHANGES IN THE EYE

The Lens. With age, the lens changes in
color, becoming more yellowed or amber, and
more opaque. This makes it difficult for the
aging eye to distinguish colors in the blue-green
hue range. The lens becomes flattened, denser,
and less flexible (Gray, 1995), the result of
which is that the lens’s ability to accommodate
(adjust focus) is compromised (Kline & Scialfa,
1996). These changes begin after the age of 40
and impact our ability to see certain colors,
focus on objects, and so on.

The Iris and Pupil. Starting at the age of 50,
the pupillary reflex responds more slowly, and the
pupil does not dilate completely (the size of the
pupil decreases), making it more difficult to see
in lower light, thus older adults adapt to the dark
less quickly. The pupil contracts less quickly as
well, which makes it more difficult to deal with
sudden illumination such as when walking from
indoors into direct sunlight. By age 60, these
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Table 4-1 NORMAL AND PATHOLOGICAL CHANGES AND THEIR IMPACT ON

COMMUNICATION

Pathological Impact on
Modality Normal Changes Changes Communication
Vision Changes in lens, pupil, Macular degeneration, Isolation, insecurity,

Hearing

Speech and
Language

Touch

Movement

and iris; results in poor
visual acuity, presbyopia,
and increased sensitivity
to light and glare
Conductive problems,
sensorineural problems,
presbycusis; results in loss
in sensitivity to pitch
with high-frequency
consonants, poor word
recognition

Decreased respiration,
overproduction of
mucous/reduced saliva, loss
of teeth, decreased
elasticity and muscle tone;
results in shaky and
breathy voice, voice may
sound tremulous, frequent
attempts at throat clearing,
changes in articulation,
semantic errors

Reduction in number of
receptors, reduction in
blood flow; results in a
reduction in tactile and
vibration sensations and
decreased sensitivity to
warm or cold stimuli

Due to decline in many
sensory organs, cognitive
functioning, and bodily
strength; results in reduced
velocity and accuracy and
greater variability across
individuals

diabetic retinopathy,
glaucoma, senile cataracts,
retinal detachment

Total hearing loss
Loss of low frequency
tones

Dysarthria, verbal apraxia,
aphasia, chronic
obstructive pulmonary
disease, mechanical
ventilation, laryngectomy

Lack of tactile sensation
Impaired proprioception

Ataxia
Bradykinesia
Dystonia
Rigidity
Tremors
Spasticity

decrease in exchange of
communication,
embarrassment,
depression

Isolation, limited
communication with non-
impaired

Deficits vary dramatically
but may result in
difficulties producing
language, difficulties in
producing coherent and
communication, or
difficulties in
understanding verbal
communication

Use of the mouth to
explore the quality of the
objects; safety might be
compromised

Reduced ability to
communicate nonverbal
information, insecurity,
loss of independence,
increased risk of falls

(continues)
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Table 4-1 NORMAL AND PATHOLOGICAL CHANGES AND THEIR IMPACT ON

COMMUNICATION (CONTINUED)

Pathological Impact on
Modality Normal Changes Changes Communication
Cognitive Decline in information Delirium, dementia; Depending on cognitive
processing speed, divided ~ Alzheimer’s disease impairment, loss may
attention, sustained result in complete
attention, visual-spatial disorientation and
tasks, short-term memory inappropriate response,
difficulty finding words,
depression, loss of insight,
isolation, and impairment
in ability to learn new
information
Psychological In general, older adults Depression Slowed response, lack of

report levels of
satisfaction that are
similar to that of younger
adults

changes in the pupil and lens result in a tremen-
dous reduction (70%) in the amount of light that
reaches the retina (Pirkl, 1995).

TYPICAL VISION PROBLEMS

Vision problems are some of the most common
sensory deficits in older adults. Most people
experience testable visual losses that are re-
vealed during an examination, but are subtle
and do not actually impair daily existence due
to the person’s ability to compensatorily adapt.
The Lighthouse for the Blind (1995) conducted
a national survey, “The Louis Harris Survey,” to
determine the incidence of visual impairments
in middle and old age. They found that 17% of
their sample had visual impairments, and that
these numbers increase with increasing age.

motivation, decrease in
social activity

About 95% of adults over the age of 65
reported needing glasses to assist with vision.
However, the effectiveness of glasses in correct-
ing vision decreases with age. It is notable that
in elders over the age of 85, less than half report
that their glasses corrected all of their visual
problems (AgeWorks, 2000; Ebersole & Hess,
2001).

According to the Lighthouse survey (1996),
people with visual impairments are more likely
to be female, unmarried, of low socioeconomic
status, and of poor health or with poor access to
health care. They are also more likely to be
minorities. The oldest-old are at the greatest
risk, particularly when they are of low socioeco-
nomic status. They are likely to report the sever-
est vision impairments.



Normal and Pathological Age-Related Changes That Affect Communication 93

Typical vision problems include the following:

*  Poor visual acuity or clarity: Our ability
to identify objects (stationary or mov-
ing) at a distance declines with age.

* Preshyopia: Latin for “old eyes”—the
person cannot focus as clearly when
objects are up close. These losses occur
gradually from childhood, but do not
typically become problematic until
middle age, around 40-50, as the lens
begins to lose flexibility. Eyes become
easily fatigued. Presbyopia is easily cor-
rectible with glasses, and by age 55
most people begin to wear glasses on a
part-time basis such as when reading.

o Other problems: These include increased
sensitivity to light and glare. Increased
sensitivity to light may lead to excessive
watering of the eyes and blurred vision
(National Institute on Aging, 1998).
Sometimes the eyes produce too few
tears, which can lead to itching and
burning sensations, and sometimes
reduce vision. Under conditions of
glare, direct light narrows the visual
field and limits peripheral vision. These
individuals are typically blinded by
direct beams of light, thus impairing
their ability to drive at night.

BEHAVIORAL CUES TO VISUAL DEFICITS

When people begin to have vision problems,
they start to adjust the distance at which they
hold the paper or a book in front of them when
they read. This is to compensate for loss of
vision for items that are closer in distance.
Also common is for people to begin to squint
in an attempt to bring far-away items into

focus. Squinting helps cut down on some of
the visual glare that may be impairing sight.
Thus, it may take an aging person several years
before his or her vision deteriorates to the
point where he or she seeks assessment and/or
treatment.

Visual deficits may lead to coordination dif-
ficulties in which the person has problems but-
toning his or her shirt or finding food on a plate.
He or she may have difficultly distinguishing an
object from its background, leading to clumsy
navigation of daily activities. This difficulty in
distinguishing objects may also result in an
older adult choosing brightly colored objects
over more dull objects because their heightened
color contrast helps the older adult distinguish
them (Family Development and Resource Man-
agement, 2004).

CoMMON VISUAL DISEASES

o Age-related macular degeneration
(ARMD): This disease affects 10% or
more of older adults. It usually occurs
bilaterally and is a leading cause of
blindness in the United States. Neurons
in the center of the retina no longer
function (due to hardening and block-
ing of the retinal arteries) resulting in
blurred vision and loss of central vision.
Two types of ARMD are wet and dry
(see Chapter 11).

* Diabetic retinopathy: As a long-term
effect of diabetes, the blood vessels to
the eyes grow weak and rupture, caus-
ing vision loss that may lead to blind-
ness. New blood vessels form and “scar
tissue may form along these new vessels,
pulling on the retina causing macular
distortion and possible retinal detach-
ment” (Springhouse, 2001, p. 1158).
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Glaucoma: This disease affects 2% of
adults over the age of 40 (Springhouse,
2001). Glaucoma refers to a collection
of eye disorders characterized by a
buildup of viscous fluid (aqueous
humor) in the intraoccular cavity. The
most common type of glaucoma (wide-
angle glaucoma) occurs when the nor-
mal method of fluid drainage (out of the
back of the eye through a small channel
known as the trabecular meshwork)
becomes blocked. This buildup of fluid
creates pressure and damages the optic
nerve. The cause of this blockage is as
yet unknown, but the condition appears
to be heritable. Glaucoma results in
gradual loss of vision, and if left
untreated, can lead to blindness.

Senile cataracts: These are most com-
monly found in adults over the age of
70. It refers to a clouding of the lens,
which blocks light reflecting through
the lens, and can blur the image that is
reflected onto the retina, resulting in
hazy vision. Cataracts are most likely
caused by changes in the proteins
within the lens, which can cause blind-
ness when severe; however, this can be
corrected through surgery (surgical
removal of the lens), which is effective
in 95% of cases (Eliopoulos, 2005;
Springhouse, 2001).

Retinal detachment: More common in
men than women, this condition
occurs when the retina separates from
the back of the eye and fills with vitre-
ous fluid. Once separated, it is cut off
from its blood supply, impairing its
ability to function. This may result in
severe visual impairment or blindness;

however, this is usually correctable
through surgical reattachment. In
adults, this is typically caused by
degenerative changes in the eye (lead-
ing to a torn retina), but may also
result from trauma, disease, or intra-
occular pressure.

THE IMPACT OF VISUAL
DEFiciTs ON COMMUNICATION

Declining visual skills may result in gradual iso-
lation and a decrease in exchange of communi-
cation with the environment. As the person
becomes less able to navigate outside of his or
her home, he or she may become less socially
active. Visual impairment may be a source of
embarrassment to the older adult and serve to
decrease the likelihood that he or she will
engage in public activities (e.g., eating out in a
restaurant, attending social gatherings, etc.) as
well as further his or her isolation.

When interacting with older adults with
visual problems, it is important to position
objects within their visual field. This includes
positioning yourself within their visual field
when speaking with the person. This helps the
person to locate the object of conversation and
to be oriented to the topic of conversation.

When assisting elders with their care needs,
it may be useful to give them a verbal indication
of the actions you are about to take, to avoid
startling or scaring them needlessly (Family
Development and Resource Management, 2004).
It may be necessary to assist the person in label-
ing objects or to simplify what is in their visual
field (e.g., reduce unnecessary clutter).

A more extreme situation is the case of visual
illusions (distorted perceptions of vision). Due
to the aging eye’s decreased elasticity and
accommodation abilities, illusions may occur in
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the normal functioning brain when information
is misinterpreted, such as seeing a shadow and
misinterpreting it as a person. Other visual mis-
perceptions include seeing little flecks or spots
in the visual field when in bright light, or see-
ing shadows as people. Visual hallucination
occurs in the damaged brain. The following is
an example of visual illusion:

It’s mid-afternoon in an adult day care pro-
gram, and the filtered afternoon sunlight is
shining through the trees and bay window and
onto one of the chairs at the table. Ethel, an 82-
year-old female with some ambulation difficul-
ties, is being escorted to the lunchroon when she
stops suddenly and vefuses to enter the kitchen.
After persuasion and coaxing to enter the room
were met with denial, Ethel was finally asked
why she did not want to enter the room. Ethel
proclaimed to the staff, “Look at all that water
spilling from that chair onto the floor!”

Clearly Ethel did not want to enter the room
for fear of slipping in the water. If staff were not
aware of the possible interaction of her visual
deficits and the low lighting in the environment,
it is possible that her refusal to enter the room
could have been misinterpreted as a behavioral
problem, a symptom of dementia or delirium, or
the presence of some other medical problem.

Hearing

TYPICAL AGE-RELATED
CHANGES IN HEARING

Hearing loss is a commonly observed phenom-
enon in older adults and is one of the most com-
mon disabilities in the United States. Hearing
begins to decline on average in our 30s and con-
tinues more rapidly with age (Pirkl, 1995).
Beginning at or around age 50—55, most adults

start to lose sensitivity to pitch; the very high
frequency consonants (t, p, k, f, s, and ch) are
lost first (Scheuerle, 2000). Background noise
such as the hum of traffic or air conditioners
may drown out voices, making conversation
harder to hear. Higher pitched voices may not
be understandable (Springhouse, 2001). Al-
though hearing loss can begin or occur in young
people, this is not normal hearing loss (Belsky,
1999). However, the general pattern is for heat-
ing to decline with age, with 20-30% of Amer-
icans experiencing a hearing loss over the age of
65 years and 40-50% over the age of 75 (Jerger
etal., 1995; NIDCD, 2004).

TYPES OF HEARING Loss

Conductive problems. Sound waves are
blocked as they travel from the outer ear canal
to the inner ear and, thus, there is a decrease in
hearing sensitivity. Conductive loss can be
caused by anything that blocks the external ear,
but excessive wax (cerumen) buildup is the most
common cause of conductive problems (Spring-
house, 2001), with nearly one in three older
adults having their hearing reduced by up to
35% (AgeWorks, 2000). Other causes of con-
duction problems include benign tumors, if left
untreated, and otosclerosis. Membranes in the
middle ear become less flexible with age. The
small bones (ossicles) become stiffer. Sometimes
malformed or fused bones (otosclerosis) can lead
to impaired movement of the stapes, thus pre-
venting the transmission of sound waves. This
is twice as likely to occur in women as in men,
and usually occurs between adolescence and
middle age (Springhouse, 2001).

Sensorineural problems. Sound wave trans-
mission is interrupted from the inner ear to the
brain, most likely due to damage to the cochlea
and/or auditory nerve. The most common form
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of age-related hearing loss is called presbycusis
(a gradual hearing loss that occurs with advanced
age). Presbycusis is typified by problems heat-
ing high-pitched tones and a decrease in speech
discrimination. This occurs due to loss of hair
and supporting cells and nerve fibers in the
cochlea. Loss of neurons in the cochlea can lead
to poor word recognition (Springhouse, 2001).
Presbycusis is the fourth ranked chronic dis-
ability in older adults (aged 65 and older)
(Jerger, Chmiel, Wilson, & Luchi, 1995).

Persistent exposure to noise pollution. Not
all hearing loss is due to primary aging factors. A
weak tympanic membrane (ear drum) may be-
come damaged due to environmental noise or
pressure changes. Employment-related damage—
in construction workers, racecar drivers or pit crews,
people who work in concerts, and combat/hunting—
related damage—is a common cause of hearing
loss. This type of hearing loss is more likely to
affect men because a larger proportion of men tend
to work or engage in these fields.

This type of hearing loss can be either tempo-
rary or permanent depending on the extent of the
exposure. Long-term exposure to environmental
noise can also result in tinnitis, a condition in
which the person experiences a persistent ring-
ing, buzzing, humming, roaring, or other noise
in the ears that only the person can hear.

EXPOSURE TO OTOTOXIC SUBSTANCES

Some medications such as aspirin, antibiotics,
diuretics, and antidepressants can cause hearing
loss or tinnitis. Although some hearing symptoms
will reverse when the offending medication is
withdrawn, some losses are typically permanent.

Poisons such as arsenic, lead, or mercury are
toxic to the inner ear and typically affect the
eighth cranial nerve. Exposure to these sub-
stances may lead to either temporary or perma-
nent hearing loss (Springhouse, 2001).

ACUTE TRAUMA

Damage at the level of the central nervous sys-
tem due to head trauma (most likely caused by
falls) can cause hearing loss. If the damage is to
the eighth cranial nerve, then sensorineural loss
will be observed. If the damage is to the tem-
poral lobe (the cortex), a loss of certain frequen-
cies and pitches occurs.

MEDICAL CONDITIONS

The following medical conditions can cause
hearing loss:

e Hypertension (treatable cause of tinnitis)

e Type II diabetes

e Effects of cigarette smoking

e Chronic viral or bacterial infections in
the middle ear (if untreated)

e Exposure to measles, mumps, or menin-
gitis (can lead to sensorineural deficits)

Di1rFICULTIES DETECTING HEARING LOSs

Despite the fact that hearing loss is a common
occurrence in older adults, it is not routinely
assessed (Tsuruoka et al., 2001). It is estimated
that only 20% of primary care physicians rou-
tinely assess older adults for hearing loss.
Compounding this problem is that the patients
themselves may not be aware of their deficit.
This may be due to several factors, including
compensation, a failure to report due to igno-
rance of their condition, and/or embarrassment.

People often compensate for mild hearing
loss by engaging in such behaviors as turning up
the volume of the television, pretending to
understand conversation, or attempting to fill
in the gaps in conversation by using contextual
cues. Missing sounds may not be detected by
the person, and he or she may miss entire events
and not know it. Thus, it is not surprising that
in studies of hearing loss, some researchers have
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found that the affected person judges his or her
impairment as less severe than the spouse does
(Chmiel & Jerger, 1993). Conversely, because of
social stigma and embarrassment, individuals
may not report their hearing loss to others, and
instead may withdraw socially to prevent others
from detecting their hearing loss.

Older adults who do seek assistance with
hearing problems have typically experienced
some hearing loss for years before seeking help.
One estimate of the time between the experi-
enced loss and treatment seeking is as high as 10
years (Jerger et al., 1995)!

INDICATIONS OF HEARING LOSS

Hearing impairment may lead to the following
behaviors:

¢ Inattentiveness and/or inappropriate
responses or no response to questions

e Asking repetitious questions, or asking
for things to be repeated

e An increased reaction to loud sounds

® Increased or unusually loud speech dur-
ing conversation, especially in areas
with some type of background noise

e Tilting/cocking head toward a sound in
an attempt to facilitate hearing

e Isolation and/or emotional upset as a
result of problems in communicating
with others either in group settings or
individually

THE IMPACT OF HEARING
DEFiciTs ON COMMUNICATION

Hearing loss has adverse effects on multiple
domains including cognitive, emotional, behav-
ioral, and social functioning. Hearing impair-
ment can lead to negative outcomes such as
decreased quality of life, depression, loneliness,
impaired communication, and isolation (Jerger
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et al., 1995). Thus, it is imperative that indi-
viduals be assessed and treated.

Individuals with hearing loss may have trou-
ble functioning independently. They may find
it difficult to understand (and therefore follow)
their primary care health care provider’s advice,
and they may be prone to more accidents (diffi-
culty responding to warnings or alarms) (Na-
tional Institute on Aging, 2004). In addition,
mild to moderate hearing loss is more likely to
lead to social isolation. This may be related to
becoming frustrated with having to constantly
ask others to repeat themselves. This also may
be related to embarrassment over having failed
at conversation (Tsuruoka et al., 2001). Con-
versely, the social isolation may sometimes be
due to others who may unconsciously stay away
from those people with whom it is difficult to
have a conversation.

When communicating with a person who
presents with hearing impairment, do not shout.
Shouting increases the intensity and pitch of the
words, but does not aid in hearing what is being
said (Family Development and Resource Man-
agement, 2004). Attempt to project your voice
from your diaphragm (which deepens the tone).
Ensure that you are standing in front of the per-
son in a well-lit room. This will help to assist
him or her with lip reading. Alert the person
that you are addressing him or her with a light
touch or visual cue, and wait for him or her to
visually orient to you before speaking. If the per-
son has better hearing in one ear, attempt to
speak to that side if possible. If the person wears
a hearing aid, ensure that it is turned on. Use
gestures or objects to assist with communication
(Family Development and Resource Manage-
ment, 2004).

Limit background noise. If conversing with
a hearing-impaired elder, it is helpful to turn off
televisions, radios, and air conditioning units
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that may make it difficult for the person to dis-
tinguish voices from the background noise.
Make sure to allow adequate time for a re-
sponse. Rewording the question may only serve
to further confuse the person. It may be more
helpful to use short sentences and speak clearly,
taking care to enunciate words (Springhouse,
2001). At times, you may have to resort to writ-
ing or using a pictogram grid for communica-
tion. The use of other modes of communication,
such as gestures or touch, also might be helpful.

Speech and Language

TYPICAL AGE-RELATED
CHANGES IN SPEECH AND LANGUAGE

With age, normal changes in speech and lan-
guage occur as a result of physiological and cog-
nitive changes. Decreased respiration strength
may cause the voice to become deeper and
speech may become more shaky and breathy. In
addition, pitch may vary and the voice may
sound tremulous as a result of changes to the
laryngeal structure. Some older adults may ex-
perience an overproduction of mucous, which
may result in frequent attempts at throat clear-
ing. Reduced saliva, loss of teeth, and decreased
elasticity and muscle tone of the face are also
common and may cause changes in articulation.
Cognitive changes associated with aging also
may be responsible for older adults using fewer
words and making more semantic errors than
younger adults (Beers & Berkow, 2004), but
most speech problems in elders are due to some
type of brain pathology.

PATHOLOGICAL CHANGES
IN SPEECH AND LANGUAGE

Changes in speech or the ability to use language
may result from disease or injury.

¢ Dysarthria is disturbed articulation. It is

a result of disturbance in the control of
the speech muscles. This disturbance is
caused by brain lesions in motor areas in
the central nervous system or the brain
stem or disruption in the coordination of
information from the basal ganglia, cere-
bellum, and motor neurons. Dysarthria
can be caused by stroke, brain tumor,
degenerative diseases, metabolic diseases,
or toxins. The location of the brain lesion
determines the nature of the disturbance,
which can manifest in many ways, with
the most severe form being anarthria
(complete inability to move the articula-
tors for speech). People with dysarthria
may present with slurred speech, breathi-
ness, slow or rapid rate of speech, limited
mouth or facial movement, monotonous
voice, or weak articulation. A person who
has dysarthria may be able to read, write,
and gesture normally and comprehension
may remain intact (Duffy, 1995;
Finlayson & Heffer, 2000).

Verbal apraxia is a disorder caused by
damage primarily to the parietal lobe,
which is involved with somatosensory
processing. This is a neurological disor-
der characterized by impairment in ini-
tiation, coordination, and sequencing of
muscle movement, which results in dif-
ficulties executing mouth and speech
movements. People with verbal apraxia
have the intention and the physical
capacity to move the muscles that are
involved in speech, but have difficulties
speaking because of loss of volitional
control over the muscles. This condition
often accompanies aphasia (Merck
Manual of Geriatrics, 2004).



e Aphasia is the most common language

disorder in the elderly and occurs in up
to one third of the patients in an acute
phase following stroke (Wade, Hewer,
David, & Menderby, 1986). Aphasia is
an inability to express or understand
the meaning of words due to damage
in the language areas of the brain.
Damage is most frequently due to
stroke in the left hemisphere, but can
be due to brain tumor, trauma, infec-
tion, dementia, or surgery. In addition
to spoken language, writing, reading,
and the ability to gesture also may be
impaired. Receptive (fluent) aphasia is
characterized by the inability to com-
prehend spoken or written language,
but intact expressive ability. However,
although the production of speech is
intact, the meaning of spoken lan-
guage is severely distorted and words
do not hang together. This is a result
of damage to Wernicke’s area in the
brain, which is responsible for the
meaning of language. Expressive (non-
fluent) aphasia is characterized by the
inability to produce language in either
an oral or a written form, but relatively
intact language comprehension. The
person produces very few effortful
words, short sentences, and many
pauses. This aphasia is due to damage
to Broca’s area, which is in charge of
speech production. In most cases, how-
ever, a combination of deficits exists
and aphasia is never purely expressive
or receptive. Global aphasia is the most
severe form of aphasia and is character-
ized by severe impairment in the pro-
duction of recognizable words as well
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as in the understanding of spoken lan-
guage (Dufty, 1995; Finlayson &
Heffer, 2000).

Other medical conditions may also result in
impairment in speech. For example:

e Chronic obstructive pulmonary disorder

(COPD) is a common condition in
older adults that is characterized by
blockage of airflow in the lungs.
Speech is likely to be low and pitch-
restricted in range. Because of frequent
coughing and dyspnea, people may
also present with chronic hoarseness
(Dulfty, 1995).

Some older adults may require support
by mechanical ventilation because of
respiratory failure. Those who require
mechanical ventilation often need to
communicate by an alternative means
such as a communication board.

Using an electrolarynx, which is a voice
box that produces sounds based on air
vibrations, may be used by laryngectomy
patients or others wo have had throat
surgery affecting the voice.

Another medical procedure that affects
communication is laryngectomy. This
is an operation where a portion or all of
the larynx is removed, as is used in
treating patients with laryngeal or
hypopharyngeal cancers. After total
laryngectomy, patients can no longer
use their own voice. Instead, writing,
mouthing words, gesturing, or an
electrolarynx may be used. A surgical
procedure to restore speech can also be
performed, but this requires some
additional practice and adaptation

(Dufty, 1995).
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Case Study 4-1

Mrs. Schmidt is a 64-year-old wo-
man who has been staying at an acute
care facility for over 3 months. She has
been suffering for several years from
chronic obstructive pulmonary disease
and was placed on mechanical ventila-
tion last fall. She was initially admitted
to your facility for a weaning trial from
the mechanical ventilator. For the past
3 months, she had failed several trials
of weaning. Last night, the physician
informed her that she was to leave the
acute facility, connected to the mechan-
ical ventilation, and that no further tri-
als would be initiated. This morning,
you ask Mrs. Schmidt about her prep-
arations for leaving the facility. In
response, Mrs. Schmidt starts crying
dramatically and asks to see the attend-
ing physician. She is extremely upset,
stating that “no one had told her any-
thing about this.” She is adamantly ask-
ing for an extension of her stay and for
another weaning trial. Two weeks later,
Mrs. Schmidt is completely weaned

from the mechanical ventilation. She
still has a Foley catheter, which she
refuses to let go, saying that she “cannot
be without it.”

Questions:

1. What are some of the potential
challenges for communicating with
Mrs. Schmidt?

2. How would you assess for these
challenges?

3. What are some of the potential
explanations for the communica-
tion difficulties described in this
vignette?

4. Is there anything that should have
been done differently?

5. How would you explain Mrs.
Schmidt’s miraculous ability to
wean?

6. How would you explain Mrs.
Schmidt’s refusal to “let go” of the
Foley catheter?

THE IMPACT OF SPEECH AND LANGUAGE
DEF1cITS ON COMMUNICATION

It is important to keep in mind that deficits in
speech and/or language are not necessarily global
and are likely to vary from person to person. For
example, one person may not be able to produce

spoken language, but will have no difficulties in
comprehending language, whereas another per-
son may have deficits in both comprehension and
production of language. Our interactions should,
of course, be adapted according to the specific
needs and deficits of the elderly.
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People with speech or language difficulties
might be more anxious or self-aware when com-
municating and, thus, an environment that is low
in distractions and that allows the elderly to feel
relaxed might be helpful. Position yourself in
close proximity to the elderly person, and face
him or her so that eye contact is maintained and
facial expressions and body language are easily
conveyed. In addition, be open and prepared to
using multiple forms of communication, such as
body language, writing, or pictorial information.
Using short uncomplicated sentences that offer
simple choices may also be helpful. Rephrasing
and using physical demonstrations can be help-
ful for those who have comprehension difficulties.

In cases when speech production is impaired,
summarizing the message in order to check for
accuracy may be helpful. It also is important not
to correct every error and to respect the elder’s
limitations. Be patient and accepting even when
communication takes time and effort.

Touch

Touch, pressure, vibration, pain, and tempera-
ture are sensations that we receive through our
skin and are part of the somatosensory system.
The skin responds to external stimuli, which are
then interpreted by the brain as softness, pain,
or heat. Research has demonstrated that despite
wide variability across individuals, there is a
reduction in tactile and vibration sensations as
well as decreased sensitivity to warm or cold
stimuli as we age (Kenshalo, 1986; Stevens &
Patterson, 1995; Thomson, Masson, & Boulton,
1993; Thornbury & Mistretta, 1981). Reduced
touch sensitivity is more prevalent in the fin-
gertips than in other locations, such as the fore-
arm and lip (Stevens & Patterson, 1995).
Reduction in somatosensory sensitivity has
been attributed to reduction in the number of

receptors and to a reduction in the blood flow to
the receptors that occur as we age (Gescheider,
Beiles, Checkosky, Bolanowski, & Verrillo,
1994; Verrillo, Bolanowski, & Gescheider,
2002). However, not all older adults present
with somatosensory deficits, and certain medical
conditions associated with aging, such as demen-
tia, diabetes, arthritis, and Parkinson’s disease,
may exacerbate changes in the somatosensory
system (McBride & Mistretta, 1982; Mold,
Vesely, Keyl, Schenk, & Roberts, 2004; Muller,
Richter, Weisbrod, & Klingberg, 1992).

Somatosensory information plays an impor-
tant role in assuring our safety. For example, the
experiences of pain or heat alert us to change our
position in the environment, to avoid certain sit-
uations, or to change the environment alto-
gether. Reduced somatosensory sensitivity in the
elderly has been associated with an increase in
injuries, such as hypothermia (a dangerously low
body temperature), burns, or pressure ulcers
(reddened skin that breaks down and is caused
by lack of blood flow and mechanical stress to
the skin). Reduced tactile perception also has
been associated with postural instability and
with the difficulties of older adults to position
and orient their bodies in space (Corriveau,
Hebert, Raiche, Dubois, & Prince, 2004; Toshiaki
et al., 1995).

THE IMPACT OF SOMATOSENSORY
DEFiciTs oON COMMUNICATION

When older adults present with injuries, it is
important not to interpret the injuries as inten-
tional or abuse in nature, but instead to try to
identify alternative means to communicate the
very essential somatosensory information. For
example, teaching older adults to read the ther-
mostat in order to detect the water temperature
might help those with somatosensory deficits
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to notice excessive hot or cold temperature.
Encouraging older adults to move out of their
chair frequently can prevent pressure ulcers.

Some older adults might grasp objects
tightly or use their mouth to explore the qual-
ity of objects. It is important to recognize that
these behaviors might be a result of sensory
deficits, where the mouth becomes a tool for
making sense of the world. It might be useful to
describe the objects verbally or pictorially and
to allow the person to explore them using all
means (as long as this does not pose a danger to
the individual).

When engaging in physical activity with
older adults, it is important to use verbal expla-
nations to describe the physical activities as they
take place. It also is important to assure grip
before releasing the older adult.

Some older adults may completely avoid tac-
tile sensations because of their deficits. When
older adults avoid activities that require touch,
such as sewing or painting, you might want to
encourage them to revert to activities that cap-
italize on strengths and abilities they have
maintained; for example, encouraging older
adults to sing or read.

Movement

Movement is an important ability that fosters
independence and promotes interaction and un-
derstanding of the environment (Wang, Badley,
& Gignac, 2004). Movement is a function of
many variables, such as posture, balance, flexi-
bility, tone, strength, sensory integration, re-
flexes, and motor planning. Movement produced
by the large muscle groups is called gross motor
movement, and movement produced by the
small muscle groups is called fine motor move-
ment. Research has shown that both gross and
fine motor movements are affected by the aging

process, aging-related diseases, and a sedentary
lifestyle associated with aging. In general, as we
age, movement is characterized by reduced veloc-
ity (speed) and accuracy and greater variability
across individuals (Fozard, Vercruyssen, Reynolds,
Hancock, & Quilter, 1994; Mattay et al., 2002;
Smith et al., 1999; Welford, 1982).

MOVEMENT DISORDERS IN OLDER ADULTS

Parkinson’s disease (PD) is a chronic neurode-
generative condition that is characterized by
impairment in the nerves that control move-
ment. This is a progressive disease that affects
the basal ganglia in the brain. People with PD
have a shortage of dopamine. It is not clear,
however, what causes Parkinson’s disease. The
major symptoms of PD include tremor, rigidity
and stiffness, slowness of movement, postural
instability, and/or impaired balance and coordi-
nation. Other symptoms may include memory
problems, depression, hallucination, and mild
vision loss. The course and rate of progression
vary. Currently, there is no cure for PD.
However, medications that increase the presence
of dopamine in the brain improve some of the
symptoms of PD (Ebersole & Hess, 1998).

The Impact of Parkinson’s Disease on Com-
munication. Although the course of PD varies
and deficits are not uniformly present, this con-
dition is likely to impair communication in a
variety of ways:

® Speech may become more slurred, soft,
hoarse, or have an inappropriate
rhythm.

* Writing may become smaller, shaky,
and difficult to read.

* Facial expressions may be lost.

Thus, the presence of PD may impact the ability
to communicate verbally as well as nonverbally.
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Disability

AcCTIVITIES OF DAILY LIVING/
INSTRUMENTAL ACTIVITIES OF DAILY LIVING

Activities of daily living (ADLs) are basic tasks
that one needs to perform in order to survive.
These include, eating, bathing, toileting, trans-
ferring, and grooming. Instrumental activities
of daily living (IADLs) are more complex tasks
that include handling finances, preparing meals,
or managing one’s medications. Because of their
basic nature, impairments in ADL are considered
more severe than JADL impairments. ADLs and
TIADLs are often used to assess functioning.
Impairment (deviation from the norm) in
ADLs/IADLs is most prevalent among the el-
derly. It is estimated that about 26% of people
between the ages of 65 and 74 report functional
limitations, whereas almost 50% of people over
the age of 75 report such limitations. Research
has shown that 14% of older adults have ADL
limitations and as many as 21% of older adults
have impairment in IADLs (Administration on
Aging, 2002). The rates of unmet needs associ-
ated with ADL impairments are very high.
Unfortunately, research has shown that as many
as 20% of those who had at least one ADL
impairment did not receive adequate assistance
to meet their needs (Allen & Mor, 1997; Desai,
Lentzner, & Weeks, 2001).

Risk Factors for Impairment in ADL/IIADL.
In addition to age, other risk factors for
ADL/TADL impairment include being female
(Collison, Cicuttini, Mead, & Savio, 1999;
Oman, Reed, & Ferrara, 1999), cognitive im-
pairment (Hebert, Brayne, & Spiegelhalter, 1993),
the presence of a chronic disease (Collison et al.,
1999), lack of exercise (Stessman, Hammerman-
Rozenberg, Maaravi, & Cohen, 2002), depres-

sion (Han, 2002), subjective health problems
(Collison et al., 1999), and low socioeconomic
status (Kaplan et al., 1993). Research has shown
that the trajectory of ADL changes across time
is highly individualized. A steep decline in ADL
functioning can be a predictor of serious med-
ical or cognitive problems. The majority of el-
ders remain relatively unchanged in their ADL
functioning (Li, 2005).

Measuring ADL/IIADL. Measures of ADL/
IADL have become increasingly popular because
these are very sensitive indicators of hospital
stay, nursing home placement, and mortality
(Reuben, Rubenstein, Hirsch, & Hays, 1992).
Most of the time, the presence or absence of a
medical diagnosis would be less indicative than
ADL/IADL functioning. Thus, information
about ADL/TADL functioning can be used not
only as a prognostic tool, but also to determine
the person’s level of need for care. Additionally,
information about ADL/TADL can assist in set-
ting realistic goals for treatment, developing an
appropriate treatment plan, and monitoring
change over time.

Both ADLs and IADLs have their limitations
as indicators of functional impairment. ADLs
are very basic and, thus, may not be sensitive
enough to capture less severe disability. Some
TADLs tend to be gender specific (e.g., cooking
a meal) and, thus, not applicable to the entire
population, especially in the older cohort that
obeys more traditional gender role standards.

Self-report measures of ADL/IADL are easy
to use and require no prior training. However,
research has shown that older adults often over-
estimate their abilities, whereas family mem-
bers underestimate their loved one’s abilities
(Rubenstein et al., 1988). Furthermore, physi-
cians were found to be poor judges of ADL/
TADL (Elam et al., 1989). To complicate things,
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simple changes in the wording of questionnaire
items resulted in major differences in prevalence
estimates of functional disability (Picavet & van
de Bos, 1996).

Direct observation of one’s performance is
considered to be more objective and replicable.
However, it is important to consider the level
of motivation when judging someone’s func-
tioning level. Additionally, performance-based
measures may assess tasks that are irrelevant to
the everyday life of the elderly. Thus, a combi-
nation of self-report and direct observation is
warranted.

Compensating for ADLIIADL Impairments.
Depending on the impairment in ADL/IADL,
one might use assistive devices such as a calen-
dar or a pill organizer to overcome difficulties in
managing one’s medications. Others might use
clothes with large buttons or hook-and-loop fas-
teners when faced with dressing difficulties.
Changes in the environment such as the addi-
tion of handrails, raised toilet seats, and shower
stools also can be implemented.

Cognitive Changes

There is a high variability in cognitive func-
tioning both within individuals and across indi-
viduals. Some cognitive functions decline with
age, some remain stable, and others improve.
Most studies suggest that people in their 30s
and 40s show their best cognitive abilities,
which decline thereafter. However, it is esti-
mated that cognitive changes become noticeable
only when people are in their 70s.

A distinction is often made between fluid
intelligence versus crystallized intelligence.
Fluid intelligence is believed to decline over time,
whereas crystallized intelligence is believed to
remain stable (Abeles et al., 1998). Some of the
skills that decline with age include information
processing speed, divided attention, sustained

attention (the ability to focus cognitive activity
on a stimulus), performance on visual-spatial
tasks (e.g., drawing and block construction),
word finding, rapid naming ability, abstraction,
and mental flexibility. Short-term memory may
show slight decline with age (such as forgetful-
ness), while long-term memory (related to
retrieval) is mildly affected by normal aging.
Verbal comprehension and expression remain sta-
ble. Vocabulary may improve with age. It also is
believed that wisdom and the accumulation of
practical expertise continue to improve through-
out the lifespan (Abeles et al., 1998).

COMMON PATHOLOGICAL
COGNITIVE CHANGES

Delirium. Delirium, an acute and usually
reversible condition, is quite common in hospital
settings, accounting for 10%—15% of admissions
in elders; another 10%-40% may be diagnosed
during their hospital stay (American Psychiatric
Association, 1994). Delirium is very commonly
seen in the terminally ill, with up to 80% devel-
oping it as they near death. The Diagnostic and
Statistical Manual of Mental Health Disorders, 4th
edition (DSM-IV, American Psychiatric Associa-
tion, 1994) defines delirium as:

1. Disturbance of consciousness with
reduced ability to focus, sustain, or shift
attention.

2. A change in cognition (such as memory
deficit, disorientation, or language dis-
turbance) or the development of a per-
ceptual disturbance that is not better
accounted for by a preexisting, estab-
lished, or evolving dementia.

3. The disturbance develops over a short
period of time (usually hours to days)
and tends to fluctuate over the course of
the day.
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4. There is evidence from the history,
physical examination, or laboratory
findings that the disturbance is caused
by several different possible events
including general medical conditions
(cancer, AIDS), metabolic disturbances
(including electrolyte disturbances as
occurs with dehydration), drug intoxica-
tion, drug withdrawal, drug side effects,
and multiple etiologies.

A good history and intake is important
because delirium could easily be misinterpreted
as many other disorders including psychotic
disorders, dementia, and mood disorders with
psychotic features.

The prognosis for an individual with delir-
fum is good to excellent if correctly identified
and treated. Particularly in the medically ill,
delirium is associated with increased risk of
developing medical complications and func-
tional decline. If misdiagnosed, delirium can be
life threatening, leading to coma, seizures, and
eventual death.

The impact of delirium on communica-
tion. Given that a person with delirium com-
monly experiences hallucinations and tends to
be disoriented and confused, communication is
often fraught with misinterpretation and the
person is likely to respond inappropriately
(Springhouse, 2001). The following are guide-
lines for communication with delirious elderly:

¢ Keep the discussion simple and ques-
tions concise.

e Use large print calendars and clocks to
assist with orientation to time.

¢ Pictures of family members and loved
ones might assist in reorienting the elder.

* Some older adults may experience an
increased state of delirium in the dark-
ness, so a well-lit room might be helpful.

e Offer frequent reassurance, because the
person is likely to be anxious and fear-
ful. Physical restraints are #of recom-
mended, because they may increase
fear and agitation. Distraction and
soothing conversation should be tried
instead.

Dementia. There are over 35 million elderly
over the age of 65 in the United States (U.S.
Bureau of the Census, 2000). This number is
projected to increase to 70 million in the year
2030. This poses the potential for a dramatic
increase in those with the highest vulnerability
for dementia. Dementia is not a disease, but
rather a grouping of symptoms known as a syn-
drome, which may be caused by a number of
different sources (Anthony & Aboraya, 1992).
This is a progressive illness that impairs social
and occupational functioning (American Psy-
1994). The DSM-IV
(1994) defines the criteria for dementia as:

chiatric Association,

1. Development of cognitive deficits:

* The person cannot recall new or pre-
viously learned information.

e Memory problems must be present.

2. One or more of the following:

a. Apraxia: Impaired motor activities
due to damage to motor cortex (e.g.,
the person cannot use a key)

b. Aphasia: Language disturbance (e.g.,
cannot find words or put sentences
together)

c. Agnosia: Failure to recognize or iden-
tify objects (e.g., the person may see
something but cannot label it or tell
what it is used for)

d. Disturbed executive functioning:
Planning, organizing, sequencing,
and abstracting problems due to
frontal lobe damage
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In addition to general loss of cognitive func-
tioning, it is typical to see changes in personal-
ity, affect, and behavior over the course of the
disease as a result of pathophysiological changes
in the brain (Kasl-Godley & Gatz, 2000).

Dementia can have irreversible or reversible
causes. The term irreversible refers to the inability
to cure or reverse the symptoms with medical or
psychological treatment. Examples of irreversible
causes include head trauma (repeated blows to the
head, as happens in professional boxing), infec-
tions such as those related to HIV and AIDS,
brain tumors, and genetic diseases (Holland,
1999). Other irreversible causes include pro-
gressive diseases such as Alzheimer’s disease,
Huntington’s disease, Pick’s disease, Lewy body
dementia, and Parkinson’s disease (APA, 1998).
Dementia can also be caused by vascular disease
including multi-infarct dementia, which is caused
by a series of small strokes (Kasl-Godley & Gatz,
2000).

Approximately 10%—-20% of dementias are
reversible (Cooper, 1999). These are sometimes
referred to as pseudodementias. The potential for
reversibility depends on the etiology and treat-
ment availability (Kaplan & Sadock, 1998). Typ-
ical causes include depression, hypothyroidism,
drug toxicity, and hydrocephalus. Dementia sec-
ondary to depression is reversible, although recent
research has indicated that a large number of these
individuals go on to develop irreversible demen-
tia later (Raskind & Peskind, 1992).

Alzheimer’s disease. As previously men-
tioned, dementia can be caused by a number of
different sources. Alzheimer’s disease is respon-
sible for 50%—60% of all dementias in adults
after the age of 60. The progression of dementia
of the Alzheimer’s type is commonly detailed
into three stages:

. First Stage (duration 2—4 years, leading

up to and including diagnosis)

® Progressive memory loss (e.g., forget-
fulness, misplaced objects) and confu-
sion (e.g., easily overwhelmed by
tasks, disorientation)

¢ Mood and personality changes—
may become more labile or
depressed

e Loss of spontaneity and initiative in
verbal and nonverbal communication
and activity engagement

¢ Decreased concentration abilities

e Impaired judgment and thinking

2. Second stage (duration 2—8 years)

¢ Increasing memory loss and confusion

e Difficulty recognizing loved ones

e Poor impulse control with frequent
outbursts, mood lability

* May show aggressive behavior

e Hallucinations or delusions

e Aphasia and confabulation (filling
in words or memory gaps with infor-
mation that is made up in order to
compensate for memory loss)

e Agraphia (inability to write)

e Sleep disorders

* Agnosia

e Repetitive behaviors common,
wandering and restlessness

e Hyperorality (the need to taste and
orally examine objects small enough
to be placed in the mouth)

. Third stage (duration 1-3 years)

¢ Loss of weight or conversely binge
eating and weight gain

® Loss of most self-care skills

¢ Incontinence of urine and bowels

e Minimal to no communication, may
scream
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e Multiple physical health problems
and eventual death

¢ Progressive decrease in ability to
respond to environmental stimuli

Alzheimer’s disease has often been deemed a
disease of “ruling out.” Although neuropsycho-
logical testing can be very useful in clinical diag-
nosis, a definitive diagnosis may be made after
death when an autopsy is performed and the hall-
mark pathophysiological features are identified.

Delirium and dementia are not necessarily
mutually exclusive. Delirium can occur in a per-
son with dementia, making accurate diagnosis and
treatment difficule. It is important, therefore, to
develop an understanding of the similarities and
differences between the two. A good history is
important in helping with differentiation. How-
ever, given the person’s symptom presentation
(e.g., confusion and disorientation), the person is
unlikely to be a good historian. Collateral infor-
mation is important to gather, if possible. Refer to
Table 4-2 for a comparison of the two conditions.

The impact of dementia on communica-
tion. Communication with an individual with
dementia is extremely important to successful
interaction and completion of caregiving duties.
In the early stages of dementia, individuals may have
difficulty finding the words to express what they
are trying to say (aphasia) and they may substi-
tute one word for another. They may not be able
to understand abstract concepts or more compli-
cated language phrases. In either of these cases,
elders and caregivers can become frustrated,
embarrassed, and upset about their inability to
communicate with each other effectively. This
can lead to a reduction in social contact and
reduced feelings of self-worth for the patient.

In individuals with more moderate to severe demen-
tia, verbal abilities are likely to be severely lim-

ited. Many times individuals with cognitive
impairment can become agitated because they
do not understand what is expected of them. In
addition, they can become easily frustrated if
their attempts at communication are misunder-
stood. It may be important to use other means
of communication to facilitate understanding.

| Box4-1 Research Highlight

| Aim: The study evaluated the relationship
between communication problems and
caregivers’ burden.

[ Methods: Eighty-nine dementia care-

I givers completed a measure on commu-
| nication problems, care-recipient

| cognitive and functional status, care-
recipient problem behaviors, and care-
giver burden.

|

Findings: Communication problems
mediated the relationship between care-

| recipient cognitive and functional sta-
tus and problem behaviors. Impaired

| cognitive and functional status also
accounted for greater levels of burden.

Conclusion: The study emphasizes the

[ important role that communication

H‘ plays in determining the quality of the

interaction between caregivers and care

| recipients.

Source: Savundranayagam, M. Y.,
Hummert, M. L., & Montgomery, R. J.
(2005). Investigating the effects of
communication problems on caregiver
burden. Journal of Gerontology Series B:
Psychological Sciences and Social Sciences,
60(1), S48-S55.
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Table 4-2 DIAGNOSTIC COMPARISON BETWEEN DELIRIUM AND DEMENTIA

Delirium

Dementia

Onset

Sudden

Depending on the type of dementia

e Alzheimer’s disease—onset is
gradual and progressive

® Vascular dementia—onset can be
sudden but progression is in a
step-wise decline

e Pick's—onset is sudden and
decline is progressive and rapid

Prognosis and

If identified properly, the condition

Depending on the type of dementia

Duration is temporary and reversible e If irreversible, process can be
Lasts from days to months slowed by use of medications but
decline is inevitable
e If reversible (psuedo-dementia),
the process is reversible with
treatment of underlying cause;
however, some researchers suggest
that dementia secondary to
depression is a prelude to later
irreversible dementia
Lasting from months to years
Symptoms
Orientation Waxing and waning throughout the Progressive loss of orientation to
day with periods of lucidity time, place, and (lastly) person
Attention Impairments in ability to attend Relatively intact immediate
attention skills
Memory Impaired recent and remote memory Progressive loss of memory with
recent affected prior to remote
Learning and Impaired Impaired
abstract
thinking
Psychological Hallucinations, delusion, and visual Personality change, suspicion,
illusions common paranoia, compulsive behavior,
hallucinations/delusions possible
Affect Labile Labile, prone to apathy and
depression in early stages
Behavior Impulsive, loss of typical social Decreased inhibition, increased

behaviors

agitation, routine important,
withdrawal, loss of spontaneous
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Table 4-2 DIAGNOSTIC COMPARISON BETWEEN DELIRIUM AND DEMENTIA

(CONTINUED)
Delirium Dementia
Loss of self-care skills due to engagement, wandering and
inability to sequence steps for correct hoarding common
performance Loss of self-care abilities in later
stages
Object Naming Intact to mild Aphasia, agnosia
Treatment Maintain proper nutritional intake Behavior plans

Maintain fluid intake and balance

Address underlying cause
One-on-one observation
Life-threatening

Repetitive orientation, do not

reinforce hallucinations

Sometimes touch can assist in conveying a mes-
sage and comfort. The caregiver should be atten-
tive to the person’s responses, as some people
may recoil from touch. In such cases, simple
gestures or visual aids may be more effective.
Other methods of communication can involve
use of familiar songs/music or doing activities
together (e.g., going for a walk) to convey care
and concern.

Robinson, Spenser, and White (1999) rec-
ommend a nondemanding approach for com-
munication. The caregiver’s attitude or approach
can often set the tone for the interaction. If you
are calm, reassuring, and confident, the person
is likely to respond in a relaxed and trusting
manner. Elders with dementia generally are still
attuned to nonverbal cues. If you are angry and
tense, you are likely to find the person respond-
ing to you in a like fashion. Keep the pitch of
your voice low, especially when interacting with

Ensure medication compliance
Encourage group and social
interaction as well as activity
engagement

Not usually life-threatening until
later stage

Clear simple instructions, memory
prompts, reminiscence therapy

a person with hearing impairments. Remember
that shouting does not help with understanding
and is likely to startle/upset the person with
dementia.

When interacting with someone who has
dementia, make sure that the person is attend-
ing to you prior to beginning a conversation.
Face the person and speak slowly and clearly. If
you do not have the person’s attention, wait a
moment and try again. A gentle touch can be
helpful, but be careful not to startle the person.
Try to be eye level with the person so as to not
create feelings of defensiveness or vulnerability.
Begin by orienting the person to yourself (i.e.,
introduce yourself) and refer to the person by
name (assists in preserving self-identity and
relaxing the person). It is often helpful to reduce
or eliminate background noise to improve the
chances of maintaining the person’s attention
and enable him or her to hear you more clearly.
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It might be helpful to break tasks into small
manageable steps and provide very simple, clear
directions. Taking a bath can be overwhelming or
confusing to the individual when taken as a whole
event and will need to be simplified. When help-
ing someone to undress for bathing, the first step
might be to begin with unbuttoning his or her
shirt. The next step might be taking one arm out
of the sleeve. Sometimes contextual cues may be
helpful. Others may only require verbal cues.
Throughout the process, remember to keep
telling the person what it is you are planning to
do next and what it is you are currently doing.
Leading a person slowly to the bathroom may
assist in understanding what task is about to
occur. Likewise, utilizing props may also assist
with task recognition (e.g., handing the person a
washcloth). Encourage the person to do as much
as they can and praise efforts. If an instruction
needs to be repeated, repeat it in the same way.
This will facilitate comprehension. Assist with
steps that may be more difficult for the person to
accomplish on their own. This may be a little
more time consuming than other approaches, but
it is likely to be met with much less confusion and
more pleasant interaction.

Use concrete terms and familiar words.
Saying phrases such as “Here is your toast” may
be more readily understood than “It’s breakfast
time” (Robinson et al., 1999). Try to offer
choices whenever possible. When offering
choices, simplicity is better. Use a paired choice
procedure (“Would you like orange juice or
water?”) rather than using open-ended ques-
tions, which could generate confusion (“What
would you like to drink this morning?”). Use of
concrete terms is helpful here, as well. Allow the
person adequate time to respond, as the pro-
cessing of verbal material is slower in individu-
als with cognitive impairment. Refrain from

arguing or attempting to reason with the person
regarding delusions or hallucinations, because
this can further agitate the patient (Robinson et
al., 1999). Instead, speak in soothing tones and
attempt to distract the person, if possible.

Encourage discussion of significant life events,
family traditions, remote memories, and other
past events to encourage social contact and a sense
of comfort and security. Utilize memory aids such
as large print calendars or organizers to enhance
memory. In early dementia, labeling items with
large print helps in identification and recognition
of objects. Encouraging individuals to refer to
these aids can reduce anxiety and paranoia asso-
ciated with being in unfamiliar surroundings
(e.g., hospital room) and enhance self-dignity.

The physical environment can be important
for stimulating cognitive functioning, managing
behaviors, reducing depression and anxiety, and
promoting and maintaining as much independ-
ence as possible (National Institute on Aging,
2004). It may be helpful to establish a familiar
environment, changing it as little as possible.
When the person’s environment must change
(e.g., moving from home to an assisted living
facility) incorporate familiar items from the old
environment. Include items that are personally
familiar. Contact family members to have them
bring cherished and familiar items from home to
facilitate this (Robinson et al., 1999).

Psychological Changes

The prevalence of mental illness (with the
exception of cognitive impairment) in older
adults is lower than in the general population.
However, some older adults may suffer from
mental illness in late life. The reasons for devel-
oping mental illness in late life vary widely.
Some older adults may have suffered from men-
tal illness throughout their lives, whereas oth-
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ers may experience mental illness for the first
time during old age due to changes in their
social, medical, or physical circumstances. How-
ever, in general, older adults tend to report sat-
isfaction with life at similar rates as the general
population (Abeles et al., 1998).

PATHOLOGICAL PSYCHOLOGICAL CHANGES

Depression. Depression is a very serious con-
dition that is characterized by at least five of the
following symptoms: sadness, anhedonia (lack of
interest or pleasure in activities that one once used
to enjoy), significant weight loss or gain, a marked
decrease or increase in sleep, psychomotor agita-
tion or retardation, fatigue or loss of interest, feel-
ings of worthless or inappropriate guilt, impaired
ability to concentrate or think, and recurrent
thoughts of death including suicide ideation or
attempts (American Psychiatric Association,
1994). Although we all feel “depressed” or “blue”
sometimes, clinical depression is more intense,
broader, and lasts for at least 2 weeks.

Depression is associated with increased risk of
death (either from medical conditions or from
suicide), a greater number of medical conditions,
higher health care costs, and longer hospital stays
(Callahan, Hui, Nienaber, Musick, & Tierney,
1994; Frasure-Smith, Lesperance, & Talajic,
1993; Jiang et al., 2001). Furthermore, the sui-
cide rate in older white men is higher than in any
other category (National Center for Injury Pre-
vention and Control). In addition to the negative
consequences associated with depression for the
elderly sufferer, depression affects the entire fam-
ily. Research has shown that caregivers of
depressed elderly have poorer mental health and
perceived quality of life (Sewitch, McCusker,
Dendukuri, & Yaffe, 2004). Caregiving for de-
pressed elderly is associated with many hours of
informal care and, as a result, is very costly to

society as well as to the caregivers themselves
(Langa, Valenstein, Fendrick, Kabeto, & Vijan,
2004).

Unique characteristics of depression in
the elderly. Depression in the elderly often is
associated with multiple medical conditions
that limit functioning and mobility. It also is
associated with life transitions and with a
change in one’s status and role as many older
adults transition out of the workforce and have
to find a new sense of purpose and meaning in
their life. Loss of family members and friends
also is common in older adults who may experi-
ence a reduced support system. Many times,
depressed older adults do not report depressed
mood, but instead present with lack of interest
and enjoyment as well as sleep and appetite
problems that are mistaken for other medical
conditions (Abeles et al., 1998).

What causes depression? Depression is a
common condition, with about 5% to 10% of
community-dwelling elderly being diagnosed
with clinical depression (Lebowitz et al., 1997).
However, in long-term care, these rates are sev-
eral times higher. Although depression is com-
mon in the elderly, it is not a normal part of
aging. It is not normal to be depressed, even
when you are old or disabled. Depression also is
not a sign of weakness or a punishment from
God. There are many possible reasons for why
one becomes depressed. Depression has been
associated with chemical changes in the brain or
with chemical imbalance (Leonard, 2000).
Depression also has been associated with expe-
riencing helplessness and with the sense of hav-
ing no control over one’s life (Seligman, Maier,
& Geer, 1968). Others suggest that depression
is associated with negative views of one’s self,
the world, and others and that these views color
one’s experiences in the world (Beck, 1964).
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Research also has shown that exposure to severe
and prolonged stress results in depression
(Frank, Anderson, Reynolds, Ritenour, &
Kupfer, 1994). Most likely, depression is some
combination of all of these explanations.

Treatment for depression. Research has
shown that both medications and talk therapy
are effective in treating depression in older
adults (Lebowitz et al., 1997). Electroconvulsive
therapy (ECT; the delivery of an electrical shock
that causes electrical activity in the brain) also
is an effective alternative, especially when anti-
depressant medications cannot be taken due to
their side effects or due to interaction with other
medications. Unfortunately, however, only a
small fraction of depressed older adults receive
treatment. This can be due to several reasons,
including the stigma attached to mental illness,
difficulties accessing care, or lack of awareness
of available services. Difficulties recognizing
and distinguishing depression from other med-
ical conditions that present with similar symp-
toms are particularly common in the elderly
(Charney et al., 2003).

The impact of depression on communi-
cation. Often, depressed older adults lose the
inclination to interact with others and become
increasingly withdrawn. Furthermore, because
of their depressed mood, multiple physical
complaints, and lack of interest in pleasurable
activities, others may prefer not to interact with
depressed elderly. This results in depressed el-
derly being prone to isolation when they are in
greatest need for support. As a health profes-
sional, you should become aware of your own
feelings about working with depressed elderly.
Realizing one’s own biases is the first step
towards providing better care for the elderly.

It also is important to remember that depres-
sion is not a willful condition and, therefore,
encouraging the elderly to “just snap out of it”
is not likely to help. Instead, gently and per-
sistently encouraging older adults to engage in
even minor activities is likely to eventually
result in an improvement in their mood. It also
is important to be aware of the potential stigma
associated with mental illness. Many older
adults may not express their depressed feelings
openly and may not wish to share their depres-
sion with others. Being respectful and under-
standing of their concerns is essential. However,
at the same time, you should try to engage and
to communicate your availability to the elderly.

Lack of concentration and indecisiveness are
potential symptoms of depression. This is likely
to make communication with the elderly slightly
more challenging and may require repetition of
information or the use of memory aides (e.g.,
sticky notes or a notebook) to improve the abil-
ity of the elderly to retain information.

2 B
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In this chapter, we have discussed a variety of
changes that can take place in older adults.
These changes vary dramatically within and
across individuals and may or may not have an
impact on communication. Many times, how-

el

ever, these changes require patience, adaptation,
and creativity on the part of the people who
interact with the elderly. The next chapter will
discuss some of the psychosocial interventions
that improve communication with older adults
who present with sensorimotor or cognitive
deficits.
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Critical Thinking Exercises

. Mr. Robert Smith is a 79-year-old male who was recently diagnosed with severe hear-
ing problems. Mr. Smith is very upset about his diagnosis and refuses to wear his hear-
ing aids. What are some of the potential reasons for this emotional reaction? What are
some potential alternatives for hearing aids? What would be your recommendations for
Mzr. Smith?

. Mrs. Williams is an 81-year-old female. She has been increasingly withdrawn and dis-
engaged. Her appetite had declined and she had lost 15 pounds. Her primary care
provider recommended a course of antidepressant treatment in order to boost her energy
and mood. Mrs. Williams took the medication for 2 weeks and stopped. What are some
of the reasons for lack of adherence to depression treatment in older adults? What can be
done to increase the use of antidepressants in older adults? What information could be
most useful for Mrs. Williams?

. Mr. Roberts was recently diagnosed with Alzheimer’s disease. His wife and two daugh-
ters are extremely upset, calling you in order to learn more about Mr. Roberts’s condi-
tion. How would you communicate about Alzheimer’s disease with Mr. Roberts’s family?
What information would be most useful for family members of patients with Alzheimer’s
disease? What should they expect? Is there anything the family can do to help?

. What information would be most useful for Mr. Roberts? Should he be present when you
discuss his diagnosis with his family members? What are some of the pros and cons for
doing so? How would you decide?

. Mr. Brown is a 71-year-old man with a history of arthritis. During a recent fall at home,
he fractured his hip. Mr. Brown has been admitted to the nursing home where you work.
What information would you seek out in order to assess Mt. Brown'’s risk for future falls?
What would you be most concerned about?

—— - e - — e —
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~

Personal Reflections

1. The best way to understand physiological changes associated with aging and their impact
on communication is to have firsthand experience with some of these changes. The Texas
Cooperative Extension offers a wonderful Web site with multiple exercises that stimu-
late some of the aging-related processes. Go to its Web site at http://fcs.tamu.edu/
families/aging/aging_simulation/index.php and try to gain hands-on experiences by sim-
ulating at least two sensorimotor deficits. Write a short paragraph about your experi-
ences and how these experiences affected your ability to communicate with others in your
surroundings.

2. What are some of the difficulties you might experience as a nurse who has to take care
of older adults with sensory deficits? What skills would be most important for you to
gain in order to overcome these difficulties?

3. What are your thoughts and feelings about treating older adults with depression? What
are some of the advantages and disadvantages of treating depression?

4. What alternative modes of communication have you used in the past? Which ones were
most effective and why? Which ones were most challenging and why?

- B — - — - n -

—

List the common problems with ezch of the sensory systems.

- m—— = —— - - _\

Additional Discussion Questions

Discuss how visual changes may impact an older adult’s communication.
What types of hearing loss are most common in older adults?
Discuss how auditory changes may impact an elder’s social functioning.

RN

Inner ear problems involving hair, cells, basilar membrane damage, and cochlear dam-

age are common with what type of hearing loss?

What are the main concerns with loss of taste and smell?

7. In an older adult with impaired language ability (e.g., from stroke or dementia), how
would you know if his or her olfactory or gustatory senses were affected? What could you
do to assist him or her?

8. An older adult with dementia is experiencing hallucinations. Explain how you would
attempt to communicate and comfort this person. Explain why arguing with a person in
this condition is not usually helpful in orienting him or her.

9. An older adult presents to the emergency room with confusion and combativeness. What

other information would you need to know before providing a diagnosis and/or treatment?

G
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ADLSs: Basic tasks that one needs to perform in order to
survive.

Alzheimer’s disease: A progressive, neurodegenerative
disease of the brain.

Aphasia: An inability to express or understand the
meaning of words due to damage in the language
areas of the brain.

Cataracts: Clouding of the lens, which blocks light
reflecting through the lens and can blur the image
that is reflected onto the retina, resulting in hazy
vision.

Conductive problems: Sound waves are blocked as they
travel from the outer ear canal to the inner ear,
thus there is a decrease in hearing sensitivity.

Confabulation: Filling in words or memory gaps with
information that is made up in order to compen-
sate for memory loss.

Crystallized intelligence: The accumulation of knowl-
edge over the lifespan.

Delirium: An acute, reversible state of agitation and
confusion.

Dementia: A progressive and chronic deterioration of
cognitive function.

Depression:A serious disorder that involves sadness,
lack of interest, and other symptoms, such as
hopelessness and decreased energy for at least
2 weeks.

Diabetic retinopathy: As a long-term effect of diabetes,
the blood vessels to eyes grow weak and rupture,
causing vision loss that may lead to blindness.

Dysarthria: Disturbed articulation.

Fine motor movement: Movement produced by the
small muscle groups.
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Fluid intelligence: The acquisition of new information.

Glaucoma: A collection of eye disorders characterized by
a buildup of viscous fluid (aqueous humor) in the
intraoccular cavity.

Gross motor movement: Movement produced by the
large muscle groups.

Gustation: The chemical sense of taste.

TADLs: More complex tasks that include handling
finances, preparing meals, or managing one’s
medications.

Macular degeneration: Neurons in the center part of
the retina no longer function.

Olfaction: The chemical senses of smell.

Presbycusis: Latin for “old eyes”—the person cannot
focus as clearly when objects are up close.

Sensorineural problems: Sound wave transmission is
interrupted from the inner ear to the brain, most
likely due to damage to the cochlea and/or audi-
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Somatosensory system: Provides information about a
variety of skin sensations including temperature,
touch, or pain.
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other noise in the ears that only the person can
hear.

Verbal apraxia: Difficulty executing mouth and speech
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Chapter 5

Therapeutic
Communication

with Older Adults

Kathleen Stevens,
PhD, RN, CRRN

LEARNING OBJECTIVES

At the end of this chapter, the reader will be able to:

1. Communicate effectively, respectfully, and compassionately with older
adults and their families.

2. Identify physiological and psychosocial barriers to communication among
older adults.

3. Recognize and use common augmentative and alternative communication
devices.

4. Recognize the nurse’s role and responsibility in the process of communication.

5. Utilize basic principles when communicating with older adults.

6. Identify and use strategies to overcome communication barriers.

7. Facilitate the communication of older adults with a particular focus on the
use of assistive technology.

KEY TERMS

* Affective communications e Communication

¢ Aphasia ¢ Dysarthria

* Assistive technology ¢ Instrumental

* Augmentative and alternative communications
communication (AAC) ® Language
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“There may be no single thing more
important in our efforts to achieve mean-
ingful work and fulfilling relationships
than to learn to practice the art of
communication.”

—Max DePree

Communication is a core skill in the health
care professions. We rely on our ability to com-
municate effectively to gather and share infor-
mation as well as to build relationships with
patients and their families. Learning and prac-
ticing the art of communication is key to our
success as clinicians.

For many clinicians, communicating with
older adults can be anxiety producing and
fraught with challenges. These challenges may
be associated with our memories of past diffi-
culties communicating with older adults, be
they family members, clergy, teachers, or neigh-
bors, or they may be related to the physiologi-
cal or psychosocial characteristics associated
with aging. The purpose of this chapter is to
review basic principles of communication and
present strategies for communicating with older
adults. This information should promote devel-
opment of the skills needed to communicate
effectively and promote optimal health for older
adults.

Communication

The term communication is used frequently in our
language and in our work. The term originates
from the Latin word “commune,” which means

“to hold in common.” By virtue of its origins,
the word implies that communication is a
process that involves more than one person.
Communication is the process or means by
which an individual relates experiences, ideas,

knowledge, and feelings to another. Commun-
ication is a reciprocal process involving mini-
mally two people, a sender and a receiver.
Effective communication depends on the ability
of both to engage in the process of sharing not
merely words, but also concepts, emotions, and
thoughts.

Physiologically, communication occurs as a
result of a complex interaction of cognition,
hearing, speech, and language centers. Cogni-
tion is essential to sending, receiving, and inter-
preting information in our communications.
Cognitive centers in the brain are the basis for
storing memory, developing emotion, forming
judgments, and creating knowledge. From the
time of birth, as we process new sensory infor-
mation, cognitive centers in the brain are storing
memories that will over time allow us to recog-
nize patterns, forming complex thoughts and
judgments. The cortex of the brain is the pri-
mary repository for cognition. Within the cor-
tex are a multitude of interlinked storage areas
that help store, retrieve, and make sense of mes-
sages coming from the world. The ability to
store and use this knowledge is dependent upon
many factors, including age, nutrition, activity,
chemical balance, and the presence of any cere-
brovascular disorders that could interfere with
function.

The second cortical function that is impor-
tant for communication is language production
and the ability to speak. Language is the use of
symbols or gestures that are common to groups
and serve as a means of sharing thoughts, ideas,
and emotions. Infants learn to assign specific
sounds, known as words, to objects, activities,
and ultimately emotions. This is often referred
to as our primary language. As we age we learn
not only to speak, but also to read and write the
symbols associated with our primary language.



Throughout our lifetime we may learn a num-
ber of different languages. The ability to speak
and understand multiple languages depends on
frequency of use and environment. No matter
how many languages we learn over the course of
a lifetime, initial memories of our primary lan-
guage serve as the foundation for all future
learning. There may be many different dialects
or meanings assigned to words within a lan-
guage based on geography or age.

Cortical centers located in the parietal lobe of
the dominant hemisphere, often referred to as
the speech center, are the primary area of lan-
guage development and speech production.
Broca’s area at the junction of the parietal and
frontal lobes in the dominant hemisphere is
responsible for speech production, whereas
Wernicke’s center at the intersection of the pari-
etal and temporal lobes is the area of speech
recognition. Damage to these areas will result in
aphasia, an acquired loss or impairment of lan-
guage. The most common cause of aphasia is the
brain damage that occurs with a stroke.

Speech refers to oral communication of the
sounds or words associated with language. In
addition to the speech centers in the brain,
speech production is dependent upon muscles
and structures responsible for ventilation,
phonation, and articulation. Important struc-
tures of speech are the diaphragm, intercostal
muscles, larynx, vocal cords, tongue, and mus-
cles of the mouth and face. When someone sus-
tains damage to these structures, we say the
individual has dysarthria. Dysarthria refers to
a group of neuromuscular disorders that affect
the speed, strength, range, timing, or accuracy
of speech movements, which often result in
reduced intelligibility of speech. The individual
knows what he or she wants to say, but may have
difficulty producing sounds or words that can be
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understood by others. Dysarthria can be present
from birth as a result of cerebral palsy or other
birth injuries, or may develop later in life as a
result of facial injury, tumors, or paralysis asso-
ciated with a stroke. Individuals with dysarthria
may use assistive technology to augment or
replace vocal communication.

I 1 \"“ﬂl;)
Devices

There are a variety of forms of assistive technology
that help individuals with impaired speech com-
municate with the world around them. Assistive
technology is “any item, piece of equipment, or
product system, whether acquired commercially
off the shelf, modified or customized, that is used
to increase, maintain, or improve functional capa-
bilities of individuals with disabilities” (Olson &
DeRuyter, 2002, p. 4). Assistive technology can
help individuals improve their mobility, commu-
nication, self-care, or vocational skills. An aug-
mentative and alternative communication
(AAC) system is “an integrated group of compo-
nents, including symbols, aids, strategies and
techniques used by individuals to enhance com-
munication” (Henderson & Doyle, 2002, p. 127).

A speech language pathologist and an occu-
pational therapist must conduct a thorough
evaluation to assess the individual’s abilities,
limitations, and ability to effectively use a pre-
scribed communication system. If a patient who
uses an AAC system to communicate is admit-
ted to your unit, it is important to learn from the
patient or his or her caregiver how to use the de-
vice. Out of courtesy, ask permission from the
individual with a disability prior to using or
handling any assistive technology, and always be
respectful by storing it in a place that is acces-
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Box 5-1

using AAC devices.

enables humanness” (p. 215).

27(6), 215-220.

sible to the patient and that provides the great-
est degree of safety for the device. All nursing
staff and health care professionals who work with
the patient should learn to use the device and
allow time for the patient to use the device to
communicate. Staff should be aware of basic
operations (e.g., battery charging) necessary to
keep the unit in functional order and provide
the patient with the opportunity to safely store
and charge the device as needed.

Nonverbal
Communication

Communication can be verbal or nonverbal.

Nonverbal communication refers to behaviors or

Research Highlight

Aim: The purpose of this secondary analysis was to interpret narratives from a previous
study to gain a better understanding of the common meanings and experiences of persons

Methods: The researchers analyzed original data obtained from a Web-based focus group.
Data came from online responses to questions at a conference Web site with free expres-
sion of dialogue by 16 participants, though responses were monitored. A research team
used Heideggerian hermeneutics for the secondary analysis.

Findings: Six themes and one pattern emerged: “1) maintaining effective communication,
2) interacting in various situations, 3) AAC device-imposing limitations, 4) wading
through prepackaged technology, 5) AAC device giving more than a voice, and 6) accept-
ing the AAC device” (p. 215). Researchers summarized that “communication technology

Conclusions: AAC devices were more than technology to the users. They provided a means of
remaining human and connected with the world through communicating with others. In
addition, nurses should realize that users of such devices may require more time in use, but
that these devices have personal meaning to users and allowed them to participate in society,
certainly a goal of rehabilitation for those of any age.

Source: Dickerson, S. S., Stone, V. 1., Pnachura, C., & Usiak, D. (2002). The meaning of com-
munication: Experiences with augmentative communication devices. Rebabilitation Nursing,

gestures that convey a message without the use
of verbal language. Nonverbal communication
can either enhance the delivery of a message or
create a barrier to understanding. When a school
crossing guard says “STOP” loudly and raises
her hand with all five fingers extended, the indi-
vidual is using a common nonverbal gesture to
enhance the message delivered verbally. When
we use eye contact in addition to a verbal greet-
ing, we are using a nonverbal gesture along with
words to welcome the individual. When similar
verbal communication and nonverbal gestures
are together, they can help us to deliver our mes-
sage and improve communications.

Vocal nonverbal communication refers to the
tone, pitch, speech rate, or fluency of verbal com-
munication. In the example above, the school



crossing guard used pitch and tone to say
“STOP” loudly, thereby catching our attention.
What if the guard said the same word but in a
normal voice—would it convey the same mean-
ing? A nurse, directing a patient to a clinic exam
room, who says in a loud, harsh tone, “Come here
to this room,” may be perceived by the patient
to be stern and uninterested in him or her as a
person. To communicate effectively we should be
aware of our verbal and nonverbal vocal com-
munications. What we say and how we say it are
essential to therapeutic communication.
Nonvocal nonverbal communication refers to
the use of facial gestures, body posture, eye con-
tact, and touch as a means of communication.
This chapter already mentioned how the use of
eye contact along with a verbal word of welcome
can enhance communication. Let’s now picture
the staff member looking intently at a chart,
avoiding any eye contact or facial expression

Case Study 5-1
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while greeting a new patient. In this example,
the staff member’s nonverbal communications
speaks louder than his words. In this case, the
patient may report the service was poor and staff
was uninterested.

Nonverbal communication on the part of the
patient is also an important factor in therapeutic
communication in a health care setting. Look at
Case Study 5-1. The staff nurse used a simple ver-
bal comment to clarify the meaning of the pa-
tient’s nonverbal behavior and determine her next
action. A patient’s nonverbal communication can
provide nurses insight into the person’s feelings
and emotions. Learning to read the patient’s non-
verbal gestures is important for nurses.

Communication involves more than one per-
son, so both the sender and the receiver must be
attentive and demonstrate good communica-
tion skills. The goal of effective communication
“is interpreting the messages and responding

A student nurse on rounds enters a
patient’s room and finds an older
woman sitting comfortably in a wheel-
chair in no apparent distress staring out
the window with her back to the nurse.
Is this patient inviting communication
from the nurse? Based on the patient’s
position and posture, the nurse may elect
to not speak or say anything fearing she
might disturb the patient. Shortly the
staff nurse enters the room and com-
ments, “Mrs. Hale, are you waiting for
someone? Can I do anything to help you
get ready for a visit?” Mrs. Hale re-

sponds “I am waiting for my son. He is
generally on time. I hope nothing bad has
happened. I would like to go the bath-
room before he arrives so I don’t have to
worry about that during his visit.”

What is the nurse’s most appropriate
response in this situation? Should the
nurse have done anything differently
during the first visit to the room on
rounds? If so, what? What nonverbal
communication would the nurse expect
to see from Mrs. Hale? What nonver-
bals should the nurse include in her care
of this woman?
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in an appropriate manner” (Caris-Verhallen,
Kerkstra, and Bensing, 1997, p. 916). Through
our communications we are not merely sending
a message, but creating a shared meaning and
understanding of an event, experience, or mem-
ory. Understanding and respecting the message
of the sender is essential to effective communi-
cations. The receiver must be open to the ideas of
the sender and provide respect during the con-
versation. Being silent, showing attentiveness,
and listening to the sender are critical. Good lis-
tening starts with allowing time for conversation
to occur; when we are rushed it is difficult to give
the time and attention needed to truly under-
stand the meaning associated with the words spo-
ken. Understanding is enhanced when we share
our interpretation with the sender, asking him or
her to validate our interpretation or clarify mis-
interpretations. Try to approach each conversa-
tion with an open mind and a willingness to
listen. Effective communication does not require
agreement, but it does necessitate listening and
taking into account the meaning of an idea, event,
or experience described by the other person. Using
communication and conversation we learn to-
gether and build a common bond through our
understanding and respect for others.

Commu
Health Care

Communication is the essence of nursing. Good
communication in health care is the foundation
for optimal outcomes. Nurses use therapeutic

communication skills to gather assessment data
from patients and their families that is essential
to diagnosis and care planning. We rely on our
communication skills to provide information
and education, and to encourage patients to

change behavior and promote health. Nurses
provide the caring word or touch that helps to
relieve pain or distress.

Communication is a two-way process, so it is
important to look at communication in health
care from the consumer or patient perspective.
Caris-Verhallen, Kerkstra, and colleagues (1997),
in a review of the literature on the role of com-
munication in nursing care of the older adult, dis-
cuss the distinction between instrumental or
task-focused communications and affective
communication from the perspective of the con-
sumer. Instrumental or task-focused communi-
cations refers to behavior necessary for assessing
and solving problems. Think about the conver-
sations you have with patients that are focused on
“caring for” the person. In these conversations,
the primary interest of the health care provider is
to gather information that will help them provide
care for the person. These conversations may be
formal and structured, such as the admission
interview, a health assessment, discussion of ad-
vance directives, or patient—family education. In
these conversations, the health care provider is
initiating the conversation with a specific intent
of gathering information from the patient that
will be of assistance in diagnosing or treating
patient problems. Instrumental communica-
tions may be informal conversations as well.
Informal conversations include when the nurse
asks the patient “What time do you want to eat?”
or “What would you like me to order for your
meal today?” Once again, the conversation is
focused on the health care provider requesting
information necessary for caring for the patient.
In all these cases the conversation is generally ini-
tiated by the health care provider and the focus is
a question about how best to care for the patient.
Patients want to be cared for, but they often also
want more—to be “cared about” as a person.
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The second type of communication from the
patient perspective is affective communication,
which focuses on how the health care provider is
caring about the patient and his or her feelings
and emotions. Affective communications tend
to be more informal and more difficult for
health care providers. There is a greater degree
of vulnerability for the health care provider in
affective or psychosocial communications to
develop an emotional or personal relationship
with the patient. Look at the example in Case
Study 5-2. By electing to spend time with the
patient and allowing him time to talk about his
life and emotions, the nurse conveyed her inter-
est in knowing him as a person. During the con-
versation the nurse gained information that
would be of assistance in care planning for the
patient; however, this was not the primary
intent of the conversation. From the patient’s
perspective the nurse showed interest in caring
about him rather than caring for him.

— = -

Case Study 5-2
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Affective communication is important in
long-term health care relationships, be it a nurse
practitioner treating a patient with chronic ill-
ness in the clinic or a nurse working with a
patient in long-term care or in the home. Think
about ways a nurse can demonstrate caring
about the person rather than merely caring for
the person.
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Communication with older adults can be quite
rewarding, though at times it is fraught with
challenges for both the sender and the receiver.
Physiological changes associated with aging or
secondary to chronic illness and disease can pose
a barrier to communication. Common physio-
logical changes associated with aging that inter-
fere with communication include high-frequency

A nurse walks into the day room of
an assisted living unit and sees an older
male resident playing cards alone. The
nurse approaches the man and asks if
he would like to play with a partner.
The nurse proceeds to play a hand of
cards with him. During the card game,
the two converse about how the resi-
dent enjoyed playing cards with his wife
while she was alive. The resident talks
about how he misses his wife and the
impact her death has had on him.

How did the nurse facilitate thera-
peutic communication in this case?
What types of nonverbals would you
expect to see on the part of the nurse?
On the part of the older man? What
does this situation remind us about with
regards to communication? How might
the nurse have handled this situation
differently? What might have happened
if the nurse had taken a different
approach to conversation?
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hearing loss, loss of dentition, reduced vital
capacity, and reduced oral motor function.
Chapter 6 provides more detailed information
about these changes.

Communicating with others can be facili-
tated by paying attention to the basic principles
of conversation. In her book, Making Contact,
renowned family therapist and author Virginia
Satir describes the basic principles for making
contact and communicating with others. The
basic principles are invite, arrange environment,
maximize communication, maximize under-
standing, and follow through.

An invitation says to the other person that
you are interested in them and sharing time
with them. Health care providers can make a
number of gestures that show respect and inter-
est in the patient as a person. It can be as sim-
ple as arranging time for a conversation rather
than doing an assessment on the run. As the
new patient arrives on the unit, the nurse
extends a greeting and conducts a triage assess-
ment of the individual’s health status while say-
ing to the patient, “I will be coming to your
room in about 15 minutes to meet with you and
get some information to help us care for you
here.” Meanwhile, the nurse makes arrange-
ments to minimize distractions during the ad-
mission interview.

Another inviting strategy is to greet the per-
son by name and ask a nonthreatening open-
ended question, thereby engaging the person in
conversation. Think about the difference between
an interrogation and a conversation—which is
more pleasant? “Tell me about yourself and what
brought you here today” invites the person to
share information about themselves in a non-
threatening manner. See Table 5-1 for other
types of open-ended questions.

The second basic principle is to arrange an
environment conducive to communication. The

environment should be comfortable, provide
privacy, and minimize distractions that could be
barriers to communication, such as noise or poor
lighting. At times, nurses invite patients to
come into our space; for example, when we
bring the patient to a treatment room in the
clinic, the exam room often includes two chairs,
which the health care provider can use to posi-
tion themselves face to face with the interviewee
in order to facilitate communication. Other
times health care providers enter a patient’s
home or room in a long-term care setting, in
which case we are entering the patient’s territory
and space. It is important to respect personal
space and territory when arranging an environ-
ment conducive to conversation. When entering
an older patient’s space, simple gestures such as
asking permission to sit or move the furniture
conveys a sense of respect for the person. If the
individual uses assistive equipment such as a
wheelchair, cane, or communication device, ask
permission before touching the equipment. It is
equally important to ask where items should be
placed prior to leaving the room to facilitate
independence and provide safety.

The ideal position when communicating with
a patient is one whereby the sender and receiver
are seated 3—6 feet apart with chairs positioned
to allow for eye-to-eye contact. When having a
conversation with a person in a wheelchair, re-
member to pull up a chair and position yourself
at equal height to the person. For patients with
impaired vision, reposition the chair so you can
be seen within their field of vision.

The third principle is to use communication
strategies that maximize the individual’s ability
to understand the message. This includes using
language and terminology that are familiar to
the patient. It is our responsibility as the sender
to use language appropriate for the receiver. In
health care this is especially important when the
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Table 5-1 OPEN-ENDED QUESTIONS FOR STARTING A CONVERSATION

Ask questions about the past.

Ask personal questions.

Inquire about what is new
and different.

Ask about their hopes

and dreams.

Talk about facts or mutually
shared events.

Ask how and why questions.

Reference current events that
are meaningful to most people.

“Out of all the places you have lived, what made some better than
others?”

“Tell me about the places you have visited in your lifetime.”
“Tell me what kind of work you did and how you got into that
field of employment.” “I see you have been coming to this hospi-
tal for a number of years; can you tell me about these visits and
how I can make your stay more comfortable?”

“According to your records you have seen a number of our home
health staff; can you tell me about services you have received?”
“Tell me about your family.”

“I see you have grandchildren. Can you tell me about them and
where they are located?”

“How did you meet your husband? Tell me about your courtship
and wedding.”

“You have been coming to the clinic more often this year; can you
tell me why and what changes have occurred?”

“Tell me about your session with the physical therapist yesterday.”
“I see you have a new roommate; can you tell me how things are
working out between the two of you?”

“Tell me about the meals you are receiving.”

“When you were younger what did you wish for?”

“What do you wish for your family?”

“Your physician just left; tell me about your conversation.”

“I saw you were watching the news at breakfast; tell me what’s
going on in the world today.”

“I see you had quite a few children; how did you manage raising
them?”

“You are on a number of medications; tell me how you keep track
of what to take and when.”

“What do you do to stay so active?”

“This summer is so hot. What's your favorite summer experience?”
“Today is Valentine’s Day. Tell me about a special valentine in
your life.”

Source: Adapted from Cox & Waller, 1991.

conversation involves health decision making or  to the individual in his or her primary language.
patient education. When an individual has diffi- Many hospitals provide phone access to inter-
culty understanding English it may be necessary ~ preters to improve communication between

to use an interpreter to present the information  health care providers and consumers.
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It is equally important to use age-appropriate
language in communication. This is particularly
important when communicating with older
adults. Show respect by addressing the patient by
his or her surname. Avoid familiar terms such as
“honey,” “bud,” or “sweetie,” which can be de-
meaning to the individual. During the initial
interview, ask the patient how he or she prefers to
be addressed and make note of this in the care plan
or medical record. Our language should demon-
strate respect for the individual as an adult.

Periodically ask the receiver to clarify what
he or she is hearing as a means of ensuring accu-
rate interpretation of your message. Mistakes
occur when we make assumptions and fail to
validate understanding. Take the case of the
nurse who told her patient to take a medication
prescribed TID “after each meal.” Based on her
physician’s recommendation, the patient eats
5—6 small meals per day. Several days postdis-
charge the patient called for a prescription refill,
and the nurse learned the patient was taking the
medication after each meal, thus taking a min-
imum of five pills per day. To maximize under-
standing, ask the individual to repeat what you
said or tell you what this means for them in
their life. This simple step can be a life saver and
helps you avoid communication errors.

The next principle is to maximize under-
standing. The most important skill to maximize
understanding is to learn to listen. Learning to
listen is essential to good communications. It is
much easier to hear than it is to listen. Listening
requires not only hearing the words spoken, but
also understanding the meaning and context in
which they are spoken. We must be open minded
and provide opportunities for the individual to
share their thoughts with us. It means allowing
time to communicate and focusing attention on
the person at the time of the conversation. Min-

imizing environmental distractions not only
helps the individual with whom we are commu-
nicating, but also helps us maintain our focus.

The final principle is to follow up and follow
through. Words backed by actions help develop
trust. A relationship built on trust and concern
for the welfare of others is critical to optimal
health outcomes. These simple techniques can
be applied to all of our communications.

Challenges
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Memory or Cognitive Deficits

Physiological changes associated with chronic
illness have various presentations. Although the
basic principles of communication still apply,
they need to be modified to overcome barriers
associated with the individual’s disability. Cog-
nitive damage may occur secondary to metabolic
damage, stroke, or hormonal or degenerative
disease. Chapters 7 and 11 provide information
about screening and treatment for those with
memory or cognitive problems. The mini-mental
state exam (MMSE) is a reliable screening tool
to assess cognitive function. Individuals with
cognitive deficits secondary to diffuse cortical
damage present with signs of dementia, includ-
ing decreased attention span, memory loss, word
finding problems, and perseveration. These
individuals often have difficulty with conversa-
tion and are dependent upon others to initiate
conversation. All too often the individual’s pos-
ture and nonverbal communication conveys a
sense of disinterest; thus, staff members are
reluctant to initiate conversations. Early on in
the disease process, conversation and the oppor-
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tunity to share memories with others can be
rewarding and energizing for the person. Reg-
ular conversation helps orient the individual to
daily activities and creates a structure that pro-
motes independence. Conversation that encour-
ages thought and reflection can help keep the
mind active. Just as exercise is important to the
maintenance of physical function and mobility,
mental exercise is equally important. Table 5-2
outlines the basic principles of communication
and strategies that benefit individuals with
memory or cognitive deficits.

One of the most common problems affecting
cognition and memory among the elderly is
Alzheimer’s disease. The Rush Manual for Care-
givers (2002) offers several suggestions for mak-
ing communication easier with those who have
dementia. Dialogue should be encouraged for as
long as possible. Use simple instructions and ask
yes or no questions. Use cues from the person’s
behavior and reactions to decide whether to
modify your approach. Be aware of one’s own
body language and tone of voice as well. Nurses
may need to experiment with various types of
communication, and approaches may need to be
modified as the person’s dementia progresses.

Speech Deficits or

Impairments (Aphasia)

Aphasia is an acquired loss or impairment of lan-
guage that occurs as a result of damage to the
speech centers in the dominant hemisphere of the
brain. There are many types of aphasia.
Individuals with aphasia should be evaluated by a
speech language pathologist who can provide
instruction on the best strategies to use with each
person. The most common types of aphasia are
global aphasia, Broca’s aphasia, and Wernicke’s
aphasia. Patients with a global aphasia typically
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have problems understanding language as well as
producing speech. Language is typically nonfunc-
tional in all modalities, speaking, reading, and
writing. At times the individual may repeat a
sound or word over and over. Although the indi-
vidual may have difficulty speaking he or she may
understand nonverbal gestures. It is important
to include all patients with aphasia into social
groups. Nonverbal gestures such as nodding
toward the individual as you address them make
the individual feel included.

Broca’s aphasia is a nonfluent, agrammatic
expressive aphasia. Individuals with Broca’s
aphasia typically have good auditory compre-
hension. They are able to understand what is
said to them; however, they have difficulty pro-
ducing intelligible speech. This is often quite
frustrating for these individuals, because they
know what they want to say but just can’t get it
out in words that have meaning to the receiver.
Communication requires great patience. It is
important to give the patient an opportunity to
speak, because with time and therapy these indi-
viduals may make important gains in learning
to communicate with others.

Wernicke’s aphasia is a fluent aphasia. The
individual is able to speak and produce lan-
guage, although the speech may contain many
odd words and sounds. Wernicke’s aphasia is
characterized by impaired auditory comprehen-
sion, so in this case the individual has great dif-
ficulty understanding what is said. Often he or
she must rely on our nonverbal gestures to
understand directions or questions.

It takes time and patience to communicate
with individuals with aphasia. Nurses should
structure activities and provide opportunities for
these individuals to be engaged in some form of
communication. Without opportunities to com-
municate with others individuals may withdraw



132 CuaPTER §5: THERAPEUTIC COMMUNICATION WITH OLDER ADULTS

Table 5-2 COMMUNICATING WITH INDIVIDUALS WITH MEMORY OR
CoGNITIVE DEFICITS

Invite, Respect

Environment

Understanding

Communication

Approach persons in a nonthreatening manner within their visual field.

Sit quietly with the person and gently touch her hand.

Be respectful of the patient’s belongings. At times patients can get overly upset
when an outsider touches their belongings, even basic items such as the tissue box
or washcloth. Ask permission before moving objects.

Show concern; stop and have a conversation—don’t limit communication to times
when you need information.

Post a few pictures, a calendar, or a daily schedule in the patient’s room and use it
to enhance conversation or promote recall.

Sit so you are facing the person when speaking.

Avoid a setting with a lot of sensory stimulation—it can be distracting to the
person.

Maintain eye contact; it will help keep the patient focused on you and the topic.
Be respectful of space. If the individual chooses to get up and start walking mid-
conversation, ask if you may follow.

Speak in normal tones.

Use age-appropriate language.

Start with a familiar topic. Sometimes this means talking about the past, then
through conversation bringing the person back to currect circumstances.

Talk about people or events known to the person. This may mean referring to a
deceased family member—the individual will let you know if this reference is
comforting or distressing.

For many individuals, pleasant memories from the past are a source of comfort.
Orientation questions can be confusing and frustrating for the person, so rather
than asking, “What’s today’s date?” consider asking, “Where’s the calendar? Let’s
find today’s date and mark it so we can find it later.”

Ask one question at a time.

If the individual becomes upset or agitated, ease up and use distraction to change
the topic or provide a period of quiet to allow a cool-down period.

Show interest in the person.

If it is difficult to hear the person, gently ask his or her to speak louder.

Provide time for conversation. Sometimes it will take awhile to get the message
out. Sometimes it is easier for the person to tell a story than respond to a direct
question.

Don’t laugh at responses, no matter how bizarre. Acknowledge your inability to
understand and your frustration. It’s probably a mutual feeling that both parties
share.
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and become socially isolated. The expertise of
the speech therapist can be invaluable in help-
ing patients to regain maximal communication
patterns. See Table 5-3 for tips regarding com-
municating with individuals with aphasia.

Speech Impairments
(Dysarthria)

Dysarthria can occur secondary to a number of
diseases. Even the loss of dentition that occurs

with aging may predispose the individual to
dysarthria. Individuals with dysarthria may be
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difficult to understand when they are speaking.
Patience and practice are key to understanding
individuals with dysarthria. As one gets accus-
tomed to the language sounds it becomes easier
to understand what the individual is trying to say.
As the receiver it is important not to fake or pre-
tend you understand. If the message is not clear,
ask the individual to repeat, write, or communi-
cate key words by using gestures. Table 5-4 out-
lines the basic principles of communication and
specific strategies that can be used to enhance
communication with individuals with dysarthria.

Table 5-3 COMMUNICATING WITH INDIVIDUALS WITH APHASIA

Invite, Respect
during conversation.

Include the individual in conversations. Look at the person as well as others

Treat the person as an adult.

Provide time for the individual to speak. Getting the message across is more

important than perfection.

If you don’t understand the person, politely say so: “I'm sorry, I can’t understand

what you are saying to me.”

Remember, frustration works both ways—it’s always better to end the conver-

sation with a smile rather than a frown.

Position yourself across from the person so they can see your face and you can

Use simple gestures to supplement your message. (This isn’t a game of Charades

Tell the patient one thing at a time. Announce topic changes and allow a few

Environment
see theirs.

Understanding Speak naturally. Don’t raise your voice—it won'’t help.
Speak slowly using simple words and sentences.
or Pictionary—don’t get carried away with your gestures.)
minutes before proceeding.

Communication Provide time for the individual to speak.

Look at the person and listen as they speak.

If you don’t understand, ask them to describe the word, use another word, say or

write the first letter, point to the item, or describe the context for use.

If the individual is able to write, ask them to write the word or use a word board

to spell the word.

Follow instructions from the speech language pathologist to improve the con-

sistency of communication.
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Table 5-4 COMMUNICATING WITH INDIVIDUALS WITH DYSARTHRIA

Invite, Respect

Environment

Understanding
Communication

Remember, speech impairment is not related to intelligence. Use age-appropriate
language.

Make a note in the medical record if the individual uses an AAC device.

If you know the individual uses an AAC device, store it in an accessible location
so it is readily available for use.

A quiet environment with minimal distractions can help facilitate understanding.
Face the person as they are speaking for facial cues and gestures that can enhance
understanding.

Remember, the individual has no problem hearing you. Speak in a normal tone.
Encourage the person to speak slowly and use simple sentences or single words.
Allow time for the patient to respond. Don’t try to complete their words or
sentences.

If there is no speech (aphasia, presence of an artificial airway, post-operatively after

oral surgery):

Assess the individual’s yes/no reliability.

Establish a system for yes/no communication (picture board or eye blink—1 = yes,

2 = no). Post rules for use at the bedside and in the medical record.

Ask yes/no questions and allow the person time to respond. Confirm response

before acting.

Visual Impairments

Individuals with visual impairments have no
difficulty hearing or speaking; however, they
will miss nonverbal communications. These
individuals will have difficulty reading signs or
relying on visual cues for orientation or educa-
tion purposes. Printed materials may need to be
large or translated into Braille to maximize
understanding. Table 5-5 outlines the basic
principles of communication and techniques
that can enhance communications with indi-
viduals with visual impairments.

Hearing Impairments

Individuals with hearing loss fall into one of two
groups, the hearing impaired and those who are

deaf. Individuals with a hearing impairment
have a reduced ability to hear across the spec-
trum of sound. Typically, with age it becomes
more difficult to hear soft, high-pitched sounds.
Based on the severity of the damage, the indi-
vidual may or may not elect to use a hearing aid.
Unless the hearing loss poses a significant dis-
ability, the individual may elect to just get by
without the hearing aid, at times much to the
dismay of other family members. Many hearing-
impaired elders have learned language and lived
in an aural world so they tend to rely on lip
reading, which matches oral gestures with
sounds that are familiar to them. Table 5-6
outlines the basic principles to use when com-
municating with individuals with hearing im-
pairments. Figure 5-1 displays different types
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Table 5-5 COMMUNICATING WITH INDIVIDUALS WITH VISUAL IMPAIRMENTS

Invite, Respect Gently call out to the individual when entering the room and identify yourself
and anyone with you in the room.

If the individual can see shapes or outlines, stand where he or she can see you.
The best location will vary—make a note on the medical record alerting other
staff to the patient’s needs.

Environment Minimize distractions. Describe the environment and where you are located in
relation to the person.

Explain what you are doing, especially when you are moving and creating sounds
in the room (e.g., storing dressing supplies in the closet, preparing equipment to
draw blood, etc.).

Make certain not to move frequently used objects.

Understanding

Communication

Alert the person when you will be touching them.
Oral communication with touch is more important than nonverbal gestures that

they cannot see; use an appropriate tone of voice.

of hearing aids that may be used. Older adults
who participate in an audiologic rehabilitation
program and have positive social support have
been shown to perceive less of a self-handicap
than other hearing-impaired elderly (Taylor,
2003). This study by Taylor suggests that adults
with hearing impairments would benefit from
more formal training of them and their spouse
or supportive family member related to facili-
tating long-term communication at home.

In contrast, individuals who are deaf cannot
hear. They rely on one of several forms of sign
language as their primary language. Sign lan-
guage is a different language, much like
German is different than the English language.
Therefore, with few exceptions, qualified sign
language interpreters should be used to ensure
effective communication with hearing-impaired
persons in emergency and other health care sit-
uations where the rapid exchange of accurate

Figure 5-1 Types of hearing aids.

Source: © Jones and Bartlett Publishers. Courtesy of MIEMSS.
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Box 5-2 Resource List

American Speech-Language-Hearing Association: www.asha.org

Gallaudet University: www.gallaudet.edu

National Association of the Deaf: www.nad.org

Paralyzed Veterans of America: www.pva.org

Rehabilitation Institute of Chicago: www.RIC.org

The Deaf Resource Library: www.deaflibrary.org

Institute for Disabilities Research and Training: www.idrt.com

Deaf Empowerment: www.deafe.org

Canadian National Institute for the Blind: www.cnib.ca

ElderCare Online: www.ec-online.net/knowledge/articles/communication.html

Arnold, E. & Boggs, K. U. (2003). Interpersonal relationships: Professional communication skills
Jfor nurses. Philadelphia: WB Saunders.

Gallo, J. J. (2006). Handbook of geriatric assessment (4¢h ed.). Sudbury, MA: Jones and Bartlett
Publishers.

Miller, E. (2004). Making connections in a high-tech world. Rebabilitation Nursing, 29(5),
142, 153.

Table 5-6 COMMUNICATING WITH INDIVIDUALS WITH HEARING IMPAIRMENT

Invite, Respect To get the attention of the person, touch the person gently, wave, or use another
physical sign.
Store assistive devices—hearing aid, notepad, and pen—within reach of the
individual.
Make certain any emergency alarms essential for safety have a light or visual alert
to get the individual’s attention in case of emergency.
Allow time for the conversation.
Environment If the individual uses a hearing aid, check to see whether he or she is wearing it
and that it is turned on.
Minimize background noise (turn off the radio or TV and close the door to min-
imize distractions from the hall).
When speaking, face the person directly so he or she can see your lips and facial
expressions. The preferred distance is 3—6 feet from the person.
Understanding Speak clearly in a low-pitched voice; avoid yelling or exaggerating speaking
movements—it won't help.
Use short sentences.
Don’t hesitate to use written notes to maximize understanding and involve the
person in the conversation.
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Table -6 COMMUNICATING WITH INDIVIDUALS WITH HEARING IMPAIRMENT

(CONTINUED)
Avoid chewing, eating, or smoking as you speak; they will make reading your
speech more difficult.
Keep objects (e.g., scatf, hands) away from your face when speaking.
Communication Allow the individual to be involved in making decisions—don’t assume it takes

too much time to ask.

Provide time for the individual to speak.

Ask questions to clarify the message; if needed, have the individual write a

response.

information is critical. The use of qualified sign
language interpreters communicates respect
and ensures that deaf individuals and hearing
health care professionals will be able to com-
municate with each other at a rate and level of
complexity equal to, or as effective as, the com-
munication rate of persons who speak directly
to each other in the same language. Table 5-7
lists strategies that can be used to enhance com-
munications with individuals who are deaf.

In conclusion, communication with older adults
may present some unique challenges, including
physical changes from normal aging as well as
those associated with common disease processes.
By using the basic techniques discussed in this
chapter, nurses can facilitate effective commu-
nication with older adults within a variety of
situations and settings.

Table 5-7 COMMUNICATING WITH INDIVIDUALS WHO ARE DEAF

Invite, Respect

Note on the patient’s record that the individual is deaf and may need an inter-

preter. Document if the individual uses American Sign Language or other assis-

tive communication.

Use a TDD phone or relay service to communicate with the person.

Use an interpreter for conversations regarding health care decision making.

To get the attention of the person, touch the person gently, wave, or use another

physical sign.

Store assistive devices—notepad and pen—within reach of the individual.

Make certain any emergency alarms essential for safety have a light ot visual alert

to get the individual’s attention in case of emergency.

Allow time for the conversation—functional as well as social.

Environment

When speaking, face the person directly so that he or she can see your lips and

facial expressions. The preferred distance is 3—6 feet from the person.

(continues)
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Table 5-7 COMMUNICATING WITH INDIVIDUALS WHO ARE DEAF (CONTINUED)

Understanding Don’t hesitate to use written notes to maximize understanding and involve the
person in the conversation.
Avoid chewing, eating, or smoking as you speak—they will make reading your
speech more difficult.
When using an interpreter, face the individual not the interpreter—when asking
as well as listening to a response.
Be mindful of your nonverbal expressions during conversations—remember you
are conversing with the person, not the interpreter.

Communication Allow the individual to be involved in making decisions—don’t assume it takes

too much time to ask.

Provide time for the individual to return communication and keep your focus
on the person.

Ask questions to clarify the message; if needed, have the individual write his/her

response.

- = - —— — = - - -

Critical Thinking Exercises

1. Mrs. Rodgers is a 68-year-old retired sales clerk. For many years she worked in the sewing

and fabrics department at the local store. She is admitted after a fall. Her daughter reports
her mother has been withdrawn and it is difficult to get her attention when she is watch-
ing television. According to the CT scan, it appears Mrs. Rodgers has an acoustic neu-
roma that may have contributed to her fall. Describe factors that may impact your
communications with Mrs. Rodgers.

. Dr. Knowles is an 85-year-old male who has had cerebral palsy since birth. He has
dysarthria, which has gotten noticeably worse since he has lost his teeth. He is admit-
ted to your unit with complaints of chest pain. The nursing assistant tells you “I just
can’t understand him, so I always say yes to his questions.” What advice would you give
to the nursing assistant to communicate better with Dr. Knowles?

. Mr. Riley lives at home with his son and two high school-age grandchildren. According
to the son, Mr. Riley has transient episodes of confusion and disorientation. He tends to
get his son and grandson confused. On a home visit with Mr. Riley he acknowledges
his confusion and comments, “No one talks to me so I guess I just drift off and get lost
in time.” What recommendations would you make to Mr. Riley’s son?
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4 )

Personal Reflections

1. Language and the meaning of words may change over time, so that as we age terms that
were meaningful and relevant to our life at an early age are either no longer in use or have
a different meaning to others not of our generation. (Example: “to mimeograph”: A
method of printing multiple documents that has since been replaced by Xerox or digi-
tal printing methods.)

a. List terms used by older adults that are no longer used in daily language (e.g., phonograph).

b. List terms that are part of your world but are unfamiliar to older adults (e.g., MP3, CD).

c. Discuss how age differences between sender and receiver can have an impact on com-
munications.

2. Think about a time you visited the dentist and your mouth was anesthetized for a den-
tal procedure. Describe how you felt communicating with others. To what degree were
they able to understand what you were trying to say? If you needed emergency care, could
you communicate this need to others?

In this example you experienced a temporary or transient episode of dysarthria. You may

have been frustrated communicating with others or relied on alternative means, such as writ-

ing, to communicate with others. Imagine if the anesthesia never wore off and your speech
never improved. Describe how you would feel in this circumstance.

3. You are a nurse admitting an 87-year-old male accompanied by his wife who is in a
wheelchair. List 10 nonverbal behaviors you may use during the admission interview to
enhance communication.

1.

g9 = o0 gy I

9.
10.
4. Reflect back on your last day at clinical. What type of conversations did you have with
your assigned patient? Were there opportunities for you to engage in an affective con-
versation with your assigned patient? Did you observe other staff members engaging
patients in affective communications? List barriers in health care that limit staff engag-
ing in affective conversations with patients.
5. Call local hospitals and ask for information on language translation services. Ask for
information on the policy for use of interpreter services at the facility.

\_ J
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Glossary

Affective communications: More informal communi-
cations that focus on how the health care provider
is caring about the patient and his or her feelings
or emotions

Aphasia: Difficulty with the use of language

Assistive technology: Any piece of equipment or tech-
nology that helps improve the function of indi-
viduals with functional limitations

Augmentative and alternative communication
(AACQ): An integrated group of components or
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Chapter 6

Review of the Aging

of Physiological
Systems

Janice M. Plahuta,
PhD

Jennifer Hamrick-
King, PhDc

At the end of this chapter, the reader will be able to:
1.
2.
3.

LEARNING OBJECTIVES

Describe the aging process of each physiological system.
Distinguish between intrinsic aging and age-related disease.
Describe how the aging process of each physiological system correlates with

the functional ability of the older adult.

Explain how the aging process of one system interacts with and/or affects

other physiological systems.

with age.

. Acknowledge that not every aspect of every physiological system changes

Recognize that aging changes are partially dependent upon an individual’s

health behaviors and preventive health measures.

KEY TERMS

acquired immunity
actin

adrenal cortex
adrenal glands
adrenal medulla
adrenoceptors (o)
adrenoceptors (3)
adrenocorticotropic hormone
(ACTH)
aldosterone

alveoli
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amino acid neurotransmitters
andropause

anemia

anorexia of aging
antibodies

antigen

arteries

atria

autoimmunity

autonomic nervous system
B cells



barorecepter

baroreflex

basic multicellular unit
(BMU)

calcitonin

cardiac output
cartilaginous joints
catecholamines

CD34% cells
cell-mediated immunity
chemoreceptors
cholinergic neurons
chronological aging
clonal expansion

colon

complement system
cortical bone
corticotropin-releasing
hormone (CRH)
cortisol

cytokines
dehydroepiandrosterone
(DHEA)

dermis

detrusor

diaphragm

diastole

dopaminergic system
elastic recoil

epidermis

epinephrine
erythrocytes

esophagus

fast-twitch fibers
follicle-stimulating
hormone (FSH)

forced expiratory volume
(FEV)
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free radicals

gallbladder
gastrointestinal immunity
glomerular filtration rate
glomeruli

glucagon
glucocorticoids

glucose tolerance
GLUT4
gonadotropin-releasing
hormone (GnRH)
growth hormone (GH)
hematopoiesis
homeostasis

hormones

humoral immunity
hypogeusia
hypophysiotropic
hypothalamic-pituitary-
adrenal (HPA) axis
immovable joints
immunosenescence
inflammatory response
inhibin B

innate immunity
insulin

insulin resistance

islets of Langerhans
keratinocytes

killer T cells
Langerhans cells
leukocytes

lipofuscin

liver

luteinizing hormone (LH)
macrophage
mechanoreceptors
melanin



melanocytes
melatonin

menopause
mineralcorticoids
monoaminergic system
motor unit

muscle quality
muscle strength
myocardial cells
myofibril

myosin

natural killer (NK) cells
nephrons

nerve cells
neurogenesis
neurotransmitter
nocturia
norepinephrine
olfaction

osteoblast

osteoclast

osteocyte

pancreas

parathyroid gland
parathyroid hormone (PTH)
pharynx

photoaging

pineal gland

plaques

plasma cell

plasticity

pluripotent stem cells
presbycusis
presbyopia

Key Terms

replicative senescence
reproductive axis
sarcomere

sarcopenia
sarcoplasmic reticulum
skeletal muscle
slow-twitch fibers
stem cell progenitors
subcutaneous layer
suppressor T cells
synapses
synaptogenesis
synovial fluid
synovial joint
synovium

systole

T cells

tangles

T-helper cells
thrombocytes
thyroid
thyroid-stimulating hormone
(TSH)

thyroxine (T4)

total lung capacity
trabecular bone
triiodothyronine (T3)
ureters

urethra

vasopressin
ventilatory rate
ventricles

vital capacity
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Without the physiological changes of aging we
might never say that a person ages. The general
population’s concept of aging is generally, and
almost instinctively, characterized by changes in
physical appearance, functional decline, and
chronic disease. All of these characteristics are
the result of physiological change. Even the psy-
chological and social changes associated with
aging, such as depression and social withdrawal,
are often rooted in changes in the structure and
function of the body’s physiological systems.
Thus, it could be argued that the physiology of
aging is true aging.

Aging processes that occur in one physiologi-
cal system can directly or indirectly influence
other physiological systems. Thus, although it is
relatively easy to focus on changes in only one
physiological system, a broader scope is necessary
to truly understand the influences and conse-
quences of aging on physiological structure and
function. This is especially true given that people
are now living longer and for longer periods of
time in that stage of life that is currently consid-
ered to be old age. Although each cohort ages dif-
ferently, general aging changes tend to remain
stable. In this chapter we will review the aging
process of each of the body’s major physiological
systems. We ask, however, that the reader remain
mindful that physiological aging is an extremely
individual process and that how the body ages is
greatly affected by a person’s genetic makeup,
health behaviors, and availability of resources.

The Cardiovascular
System

The heart and associated vasculature connects to

every organ system in the body, maintaining
oxygen levels, supplying nutrients, and filtering
toxins. The structural and functional abilities of

the cardiovascular system are crucial to sustain-
ing the human body. Age-related changes to the
cardiovascular structure and function will be
evaluated in this section.

Overview of the Cardiovascular
Structure and Function

The heart contains four chambers consisting of the
two upper atria and the two lower ventricles
(Digiovanna, 2000). Blood from the venous sys-
tem enters the two atria. Oxygenated blood from
the lungs enters the left atrium and deoxygenated
blood from the body enters the right atrium.
Blood then flows into the ventricles, from which
it is pumped into the aorta and connected arter-
ies (Digiovanna, 2000). The left ventricle expels
oxygen-rich blood into the aorta for delivery to the
entire body, excluding the lungs. The right ven-
tricle expels oxygen-poor blood into pulmonary
arteries that carry the blood to the lungs for reoxy-
genation (Digiovanna, 2000; Moore et al., 2003).
When ventricles contract, blood fills and stores in
the arteries during systole, or peak blood pressure.
Once the ventricles relax during diastole, or low
rate blood pressure, blood is propelled into the
capillaries (Digiovanna, 2000; Pugh & Wei,
2001; Moore, Mangoni, Lyons, & Jackson, 2003).

Larger arteries are associated with the struc-
ture and function of the heart whereas smaller
arteries and arterioles are associated with sys-
temic structure and function. The arterial sys-
tem as a whole is responsible for the qualities of
pressure and resistance that are characteristic of
the cardiovascular system (Moore et al., 2003).
The veins carry over half of the total blood in the
cardiovascular system and are associated with
the qualities of volume and conformity (Moore
et al., 2003). Figure 6-1 illustrates the arterial
and venous systems within the body and organ
systems while Figure 6-2 demonstrates the
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Figure 6-1 The cardiovascular system.
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Source: Robert L. Clark, Anatomy and physiology: Understanding the human body. Sudbury, MA: Jones and Bartlett
Publishers, 2005.



148 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

Figure 6-2 Blood flow through the heart.
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Source: Daniel D. Chiras, Human biology (5th ed.). Sudbury, MA: Jones and Bartlett Publishers, 2005.

structural overview of the heart and the path of
blood flow into and out of the heart.

The main function of the cardiovascular sys-
tem is to maintain homeostasis by transferring
oxygen, nutrients, and hormones to other organ
systems. The cardiovascular system also provides
defense mechanisms through lymph nodes and
white blood cells. In addition, this physiologi-
cal system regulates body temperature as well as
acid-base balance within the range of pH 7.35
to 7.45 (Digiovanna, 2000). Figure 6-3 illus-
trates the pathway of oxygen-rich and oxygen-

depleted blood circulation to corresponding
organs and body areas.

Aging Changes in
Cardiovascular Structure
CARDIAC AGING

Enlargement of heart chambers and coronary cells
occurs with age, as does increased thickening of
heart walls, especially in the left ventricle (Priebe,
2000; Pugh & Wei, 2001; Weisfeldt, 1998). This
enlargement and thickening causes a decline in
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Figure 6-3 The circulatory system.
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ventricle flexibility (Pugh & Wei, 2001) and an
overall increase in heart weight of about
1.5 grams/year in women and 1.0 gram/year in
men measured from age 30 to age 90 years
(Ferrari et al., 2003; Lakatta, 1996). Ventricles in

the heart also begin to thicken and stiffen in cor-
relation with continued steady production of col-
lagen. In addition, there is a decline in the
number of myocardial cells and subsequent
enlargement of the remaining cells (Ferrari et al.,
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2003; Olivetti, Melessari, Capasso, & Anversa,
1991; Pugh & Wei, 2001). Early studies found
that the total number of myocardial cells declines
by approximately 40% to 50% between the ages
of 20 and 90 (Olivetti et al., 1991). However,
recent investigations have concluded that women
maintain myocardial cell numbers with age
(Olivetti et al., 2000).

VASCULAR AGING

Aged arteries become extended and twisted.
Alterations also occur in endothelial cells, and
arterial walls thicken due to increased levels of
collagen and decreased levels of elastin (Ferrari
et al., 2003; Lakatta, 1999b; Virmani et al.,
1991). With age, large arteries begin to stiffen,
leading to hypertension pathophysiology char-
acterized by increased blood velocity from the
aorta to the systemic arterial system (Moore et
al., 2003; Weisfeldt, 1998). Variable levels of
arterial stiffness occur depending on differential
changes in elastin and collagen levels. The level
of arterial stiffness also depends on whether the
affected arteries are central elastic arteries or
peripheral muscular arteries (Pugh & Wei,
2001; Robert, 1999). Peripheral arteries can
show increased stiffness due to accumulating
mineral (calcium), lipid, and collagen residues
(Lakatta, 1993a; Richardson, 1994; Robert,
1999). Although arteries stiffen due to alter-
ations in elastin and collagen, arterioles undergo
atrophy, affecting their ability to expand with
pressure alterations (Richardson, 1994).
Although the aorta and other arteries begin
to stiffen with age, the left ventricle pumps the
same amount of blood. This combination of
arterial stiffening and stable blood flow results
in increased wave velocity of blood traveling
toward the arterial system and toward the aorta.
If blood returns to the aorta before the aortic
valve can shut there is a resultant increase in sys-

tolic and arterial blood pressure and a decrease
in diastolic pressure (Carroll, Shroff, Wirth,
Halsted, & Rajfer, 1991; Lakatta, 1993a;
Schulman, 1999; Weisfeldt, 1998). The flexi-
bility of the aorta remains greater in women
than in men until menopause, at which time
aortic flexibility declines. However, estrogen
replacement recovers some of the lost aortic
expandability (Hayward, Kelly, & Collins,
2000; Rajkumar et al., 1997).

Overall vascular tone tends to decline with
age due to deterioration in endothelium regula-
tion of vascular relaxation (Pugh & Wei, 2001;
Quyyumi, 1998). All four cardiac valves increase
in circumference in older adults with the great-
est increase occurring in the aortic valve. In addi-
tion, calcium deposits accrue in the valves and
may lead to stenosis (Pugh & Wei, 2001; Roffe,
1998; Tresch & Jamali, 1998).

In the cardiac conduction system, the sino-
atrial (SA) node demonstrates some fibrosis as
well as loss of pacemaker cells to approximately
10% of those observed at age 20 (Lakatta,
1993a; Wei, 1992). Also with age, the atroven-
tricular (AV) node may be affected by nearby
calcification of cardiac muscle (Pugh & Wei,
2001). In contrast to those of the arterial system,
age-related changes to the venous system have
not been well described in the literature (Moore
et al., 2003). Table 6-1 summarizes cardiovas-
cular age-related structural changes.

CARDIOVASCULAR AGING MECHANISMS

Finding the mechanism responsible for the aging
of the cardiovascular system could lead to inter-
ventions and therapies aimed at reducing the
age-associated physiological factors that alter
cardiovascular structure and functioning. Some
potential mechanisms include free radicals,
apoptosis, inflammatory processes, advanced gly-
cation end products, and gene expression (Pugh
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Table 6-1 SUMMARIZATION OF CARDIOVASCULAR STRUCTURAL AND
FuncTtiONAL CHANGES THAT OCCUR WITH AGE

Structural changes with age
vascular tone

Decreased myocardial cells, decreased aortic distensibility, decreased

Increased heart weight, increased myocardial cell size, increased left

ventricle wall thickness, increased artery stiffness, increased elastin

levels, increased collagen levels, increased left atrium size

Functional changes with age

Decreased diastolic pressure (during initial filling), decreased diastolic

filling, decreased reaction to [3-adrenergic stimulus

Increased systolic pressure, increased arterial pressure, increased wave

velocity, increased left ventricular end-diastolic pressure, elongation

of muscle contraction phase, elongation of muscle relaxation phase,

elongation of ventricle relaxation

No change with age
function

& Wei, 2001). Free radicals have been implicated
in the overall aging process of the body, as
described in Chapter 3 and also mentioned in
this chapter under “The Aging Brain.” The pres-
ence of lipofuscin, a brown pigment found in
aging cells, relates to oxidative mechanisms. In
combination with mitochondrial dysfunction,
lipofuscin may result in the increased production
of free radicals (Roffe, 1998; Wei, 1992).
Increased levels of free radicals can foster
apoptosis, or cell death. Due to the very limited
regenerative properties of cardiomyocytes, or
heart cells, apoptosis can have detrimental effects
on cardiovascular structure and functioning
(Pugh & Wei, 2001). The proposed triggers for
induction of apoptosis include elevated levels of
noradrenaline and
angiotensin system with age (Sabbah, 2000).
Another possible trigger for apoptosis is gene

initiation of the renin-

expression, which causes changes in the messen-

Ejection fraction, stroke volume, cardiac output, overall systolic

ger RNA (mRNA) associated with the sar-
coplasmic reticulum and related enzyme ATPase
(Lakatta, 1993a). These mRNA changes lead to
both qualitative and quantitative alterations in
the sarcoplasmic reticulum and ATPase. These
alterations, in turn, lead to functional changes in
relaxation of the heart and diastolic filling
(Lakatta, 1993a; Lompre, 1998; Pugh & Wei,
2001). Aging mechanisms associated with the
heart continue to be researched in depth, hope-
fully leading to new insights in the near future.

Aging Changes in
Cardiovascular Function

CARDIAC AGING

According to several studies, the ability of the
heart to exert force or to contract does not change
with age (Gerstenblith et al., 1997; Rodeheffer
et al., 1984; Weisfeldt, 1998). At rest, the aging
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heart adapts and maintains necessary function-
ing quite efficiently (Pugh & Wei, 2001).
Although the ability of the cardiac muscle to
exert force does not change with age, the actual
muscle contraction as well as the relaxation phase
does elongate with age (Lakatta, 1993a; Lakatta,
Gerstenblith, Angell, Shock, & Weisfeldt, 1975;
Roffe, 1998; Schulman, 1999). The prolonged
contraction and relaxation phases with age cor-
relate with extended release of calcium as well as
decline in calcium reuptake (Roffe, 1998).

Ventricles also experience prolonged relaxation
due to age-related declines in the sarcoplasmic
reticulum pump and associated enzyme ATPase,
which produces energy for the cardiovascular sys-
tem (Lompre, 1998; Pugh & Wei, 2001). The left
atrium in the heart enlarges, contributing to
functional changes in the filling rate. Further-
more, research has demonstrated that increased
arterial stiffness along with the extended relax-
ation period leads to increased left ventricular
end-diastolic pressure. This is demonstrated by
a decline in pressure at the beginning of diastolic
filling and an increase in pressure during late
diastolic filling (Kane, Ouslander, & Abrass,
1999; Lakatta, 1993a; Miller et al., 1986; Pugh
& Wei, 2001; Roffe, 1998). With age, diastolic
filling declines at a rate of approximately 6% to
7% each decade both during exercise and at rest,
but diastolic heart failure rarely occurs (Schulman,
1999). Increased left ventricle mass has been cor-
related with age-related declines in initial dias-
tolic filling (Salmasi, Alino, Jepson, & Dancy,
2003). The increase in left ventricular mass cor-
relates with increased total blood flow and ele-
vated systolic blood pressure (Weisfeldt, 1998).
However, no age-related change occurs in ejec-
tion fracture, stroke volume, or cardiac output
(Ferrari, Radaelli, & Centola, 2003; Gerstenblith
et al., 1997; Rodeheffer et al., 1984).

VASCULAR AGING

Aging does not appear to change the overall max-
imum capacity, the maximum vasodilation, or the
perfusion of coronary vessels (Weisfeldt, 1998).
However, resistance increases with age in the
aorta, arterial wall, and vascular periphery. In
addition, blood viscosity increases between the
ages of 20 and 70 years (Morley & Reese, 1989).
Cardiovascular symptoms of hypertension paral-
lel the usual aging changes seen in older adults.
Such symptoms, however, are exhibited at
younger ages as well and are sometimes exagger-
ated. These differences have led to use of the term
muted hypertension to describe cardiovascular aging
changes (Lakatta, 1999b). Other changes such as
moderate accumulation of cardiac amyloid and
lipofuscin do not appear to alter functional abili-
ties, but they are present in approximately half of
individuals over age 70, and elevated levels could
produce degenerative changes (Pugh & Wei,
2001). No age-related changes occur in blood-
tissue exchange via the capillaries, suggesting a
possible compensatory mechanism such as capil-
lary thickening (Richardson, 1994).

AuTONOMIC NERVOUS SYSTEM AGING
EFFECTS

A few of the age-related changes in the cardio-
vascular system occur in the autonomic ner-
vous system. These changes include decreased
reaction of the entire system, myocardial and
vascular, to B-adrenergic stimulus as well as
reduced baroreflex activity relating to an imbal-
ance in neuroendocrine control (Lakatta, 1999b;
Philips, Hodsman, & Johnston, 1991; Pugh &
Wei, 2001; Weisfeldt, 1998). Norepinephrine
concentrations increase with age, causing over-
activation of the sympathetic nervous system.
This overactivation subsequently leads to over-
stimulation of B-adrenoceptors, even to the



point of desensitization (Esler, Kaye, et al.,
1995; Lakatta, 1993b, 1999a; Moore et al.,
2003). With usual functional abilities, however,
stimulation of the [3-adrenoceptors triggers ves-
sel dilation. In contrast, a-adrenoceptors that
control vessel constriction remain stable with
age (Priebe, 2000; Weisfeldt, 1998). Reduced
arterial baroreflex activity, which controls
peripheral vessels, has been correlated with sev-
eral changes including arterial stiffening, neu-
ral modifications, and decreased stimulation of
baroreceptors (Hunt, Farquar, & Taylor, 2001).
These changes in baroreflex activity can lead to
impaired sympathetic nerve response and resis-
tance in peripheral vessels. As a result, blood
pressure becomes unstable and hypotension may
result (Ferrari et al., 2003). Table 6-1 summa-
rizes age-associated changes in the functional
abilities of the cardiovascular system.

EXERCISE AND AGING

When older adults exercise, the cardiovascular
response is different than the response of younger
individuals. Cardiovascular condition during
exercise is usually measured using maximum
oxygen consumption (VO, ), which equals the
sum of cardiac output and systemic oxygen
reserve. VO, shows age-related declines of
around 10% per decade beginning in the second
decade of life and reductions of around 50% by
age 80 (Aronow, 1998; Maharam, Bauman,
Karlman, Skolnick, & Perle, 1999). Cardio-
vascular reserve is best measured using maxi-
mum cardiac output, which is equal to heart rate
multiplied by stroke volume during exercise
(Fleg, 1986). For example, with age the
increased heart rate and contractility usually
associated with exercise become less pronounced;
however, opposition to blood flow increases
(Weisfeldt, 1998). With these changes an over-
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all decline in cardiac function and cardiac output
is observed with initiation of exercise (Pugh &
Wei, 2001; Weisfeldt, 1998).

A number of individuals from the Baltimore
Longitudinal Study, aged 20 to 80 years and
without heart disease, participated in an exercise
program so that their cardiovascular function-
ing could be assessed (Rodeheffer et al., 1984).
The researchers conducting this study observed
and concluded that when older adults began to
exercise their heart rate did not respond as well,
a greater end systolic volume existed, and heart
contractility declined. However, as these older
adults continued to exercise, the end diastolic
volume increased, producing greater stroke
volume and ending with an unchanged cardiac
output. Other research has shown similar con-
clusions with exercise including decreased heart
rate and contractility, decreased peak heart rate
and ejection fraction, decreased end-systolic vol-
ume, increased end-diastolic volume, and pre-
served stroke volume, further supporting the
findings of increased left ventricle end-diastolic
volume and maintained cardiac output during
exercise (Fleg et al., 1995; Kane et al., 1999;
Lakatta, 1993a, 1999a; Roffe, 1998; Wei, 1992).
Exercise also increases vascular resistance and ele-
vates both systolic and diastolic pressure (Lind &
McNicol, 1986). Salmasi and colleagues (2003)
conducted a research study involving 55 patients
less than 50 years of age and 45 patients greater
than 50 years of age and evaluated them for left
ventricle diastolic function at rest and during iso-
metric exercise. These researchers concluded that
degeneration in left ventricle diastolic function-
ing occurred in the 50 year and older group both
at rest and during isometric exercise due to ven-
tricle stiffening leading to decreased diastolic fill-
ing initially (Salmasi et al., 2003). Conclusions
on cardiovascular change with exercise must be
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Table 6-2 LIFESTYLE INTERVENTIONS TO MAINTAIN OR IMPROVE
PHYSIOLOGICAL FUNCTIONING IN AGING

Physical activity

1.

Do some type of exercise at least 30 minutes a day and more involved
exercise 3—5 days per week.

Include cardio training, weight-bearing exercise, resistance, balance
training, and flexibility exercise.

Nutrition

~N AN\ AW N

Low calorie diet

Low fat diet

Low cholesterol diet

Low sodium diet

At least five fruits and vegetables per day
Plenty of whole grains

Eight glasses of water a day

Vitamins and minerals

—

Vitamins: By, B, ,, D, K, A, C, E, beta carotene, and folic acid
Minerals: selenium, calcium, and iron

Examples of self-report
assessment measures of
physical activity and
nutrition status

. The Physical Activity Scale for the Elderly (PASE) (Washburn et al.,

1993)
Nutritional Risk Index (Wolinsky et al., 1990)
The DETERMINE Screen (Nutrition Screening Initiative, 1992)

Prevalence rates of weight,
dietary intake, and physical
activity in individuals

age 65 and over

. Obese: Men—27%, Women—32%

Age 65-74: Men—32%, Women—39%

Age 75 and over: Men—18%, Women—24%
Overweight: Men—73%, Women—66%
Underweight: Men—1%, Women—3%

Diet (Healthy Eating Index):

19% good diet, 67% needed improvement,

14% poor diet

*low score on daily fruit and dairy servings

*high score on variety of food and cholesterol intake
Nonstrenuous physical activity: 21% total for 65 and over;
Regular strenuous physical activity:

Age 65-74: 26%

Age 75-84: 18%

Age 85 and over: 9%

Source: Drewnowski & Bvans, 2001; Federal Interagency Forum on Aging-Related Statistics, 2004; McReynolds & Rossen, 2004; Topp

et al., 2004)

evaluated carefully in order to discern age-
associated alterations across time and across indi-
viduals (Table 6-2).

Although structural and functional changes
occur in the cardiovascular system with age, some
changes remain variable across time and across



individuals. Some research studies comparing
cardiovascular function across different age
cohorts do not take into account nutrition prac-
tices, exercise regimens or lack thereof, and other
effects such as the lifestyle of older adults across
time and space compared to younger individuals
(Lakatta, 1999b). For example, older adults today
often will say they grew up on a farm with large
meals and a lack of concern for fat content; how-
ever, younger individuals today are very health
conscience with tremendous focus on fat and calo-
ries. Nutrition and exercise habits as well as other
health-related practices continually change over
time, which brings up the question of how com-
parable younger individuals are to older individ-
uals in terms of cardiovascular functioning.

The Respiratory System

The respiratory system refers to the parts of the
body involved in breathing. This system works
in close collaboration with the cardiovascular
system to provide the body with a continuous
supply of oxygen necessary to produce energy
and to eliminate unwanted carbon dioxide. This
gaseous exchange is vital to life and, hence,
proper functioning of the respiratory system and
its constituent parts is critical to human survival.

Structure and Function of the
Respiratory System

The respiratory system is composed of the
mouth, nose, pharynx, trachea (or windpipe),
and lungs, as well as the diaphragm and rib
muscles. During respiration (Figure 6-4a), oxy-
gen first passes through the mouth and nasal
passages where it is filtered of any large con-
taminants. It then enters the pharynx where it
absorbs water vapor and is warmed. The oxygen
then flows through the trachea, a tube extend-
ing into the chest cavity, and into two smaller
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tubes called the bronchi, each of which splits
into tubes called the bronchioles. Oxygen flows
through the bronchi into the bronchioles and
then into the lungs through many smaller tubes
called alveolar ducts. From the alveolar ducts,
oxygen travels into tiny, spongy air sacs called
alveoli (Figure 6-4b), of which there are
approximately 600 million in the average,
healthy adult lung (Krauss Whitbourne, 2002).
The alveoli are the functional units of the lungs
and the site of gas exchange. Once in the alve-
oli, oxygen is diffused through the capillaries
into the blood. The blood then carries the oxy-
gen to the cells of the body. Carbon dioxide exits
the body through the same, albeit reverse, path-
way through which oxygen entered.

The lungs are composed of elastic tissue that
allows them to expand and contract during
inhalation and exhalation, respectively. The
measure of the lungs’ ability to expand and con-
tract is known as elastic recoil. The alveoli are
also composed of elastic tissue, granting them
the same expansion and contraction properties
as the lungs themselves. The more the alveoli can
expand and contract, the more oxygen they
can bring in and the more carbon dioxide they can
expel. The alveoli also secrete a substance known
as surfactant, which reduces the surface tension
within the lungs. This reduction in surface ten-
sion helps to keep the lungs from collapsing after
each breath. Hence, surfactant aids in maintain-
ing lung stability.

Respiration is highly controlled by respira-
tory muscles, including the diaphragm and
rib muscles. The diaphragm is a sheet of mus-
cles located across the bottom of the chest.
Respiration occurs with contraction and relax-
ation of the diaphragm and the rib muscles. To
allow for the intake of oxygen, the rib muscles
contract and push the ribs up and out while the
diaphragm contracts and is pulled downward.
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Figure 6-4(a) The respiratory system.
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These muscle contractions increase the volume
of the chest cavity and reduce pressure within
the cavity. The change in volume and pressure
allows oxygen to be sucked into the lungs.
Upon relaxation of the diaphragm and rib
muscles, the lung tissue and the ribs relax.
Consequently, the volume of the chest cavity
decreases while its pressure increases and car-
bon dioxide is forced out of the lungs.
Respiratory function is measured in terms of
both lung volumes and lung capacities. The
names and definitions of these various measure-
ments are presented in Table 6-3 and Figure

6-5. This table and figure should be referred to
throughout the following discussion of age-
related changes in the respiratory system.

Aging of the Respiratory System
ALVEOLI

As a person ages, the alveoli of the lungs become
flatter and shallower, and there is a decrease in
the amount of tissue dividing individual alve-
oli. In addition, there is a decrease in the alveo-
lar surface area. A person 30 years of age has an
alveolar surface area of approximately 75 square



The Respiratory System 157

Figure 6-4(b) Alveolar structure.

Bronchiole

network

Source: Robert E. Clark, Anatomy and physiology: Understanding the human body. Sudbury, MA: Jones and Bartlett

Publishers, 2005.

meters. This surface area decreases by 4% per
decade thereafter. Because gas exchange occurs
over the surface of the alveoli, the age-related
reduction in alveolar surface area impairs effi-
cient passage of oxygen from the alveoli to the
blood (De Martinis & Timiras, 2003).

LUNG ELASTICITY

With age there is a decrease in the lungs’ elastic-
ity, which in turn causes a change in the elastic
recoil properties of the lungs. During expiration,
elastic recoil helps to keep the lungs open until
all air is expelled and the lungs are forced to col-
lapse due to the action of the respiratory muscles.

Loss of elastic recoil causes the lungs to close pre-
maturely, trapping air inside and preventing the
lungs from emptying completely. As a result,
unexpired air remains in the lungs and, conse-
quently, during the next inhalation less air can
be inspired (Krauss Whitbourne, 2002). Despite
the reduced inspiratory capacity, total lung
capacity—the maximum volume to which the
lungs can expand during greatest inspiratory
effort—remains virtually unchanged with age.
After adjustment for age-related decreases in
height, total lung capacity of both men and wo-
men decreases by less than 10% between the ages
of 20 and 60 years (De Martinis & Timiras, 2003).
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Table 6-3 RESPIRATORY VOLUMES AND CAPACITIES

Volumes Definition Age-Related Changes
Tidal volume (TV) Amount of air inspired and expired Decrease
during a normal breath
Inspiratory reserve volume Amount of air that can be inspired Decrease
(IRV) after maximum inspiration
Expiratory reserve volume Amount of air that can be expired after ~ Decrease
(ERV) maximum expiration
Residual volume (RV) Amount of air remaining in the lungs Increase
following maximum expiration
Forced expiratory volume Amount of air that can be forcefully Decrease

(FEV)

Capacity Definition

Total lung capacity (TLC)

Maximum capacity to which the lungs

expelled in one second

Age-Related Changes

No change

can expand during maximum

inspiratory effort
Vital capacity (VC)

Amount of air that can be expelled

Decrease

following maximum inspiration

Inspiratory capacity (IC)
(IC = TV+ IRV)

normal expiration
Functional residual capacity
(FRC)

Changes in lung elasticity can decrease the effi-
ciency of oxygen delivery. Due to the effects of
gravity, more blood flows through the lower than
the upper portion of the lungs. However, because
of the reduced ability of the aging lungs to expand
during inhalation, less air reaches the lower por-
tion of the lungs. Air is more likely to flow
through the upper portion of the lungs. Yet, it is
the lower lung that has a greater capillary network
and blood supply for oxygen delivery. Thus, the
decrease of air flow through the lower lung results
in less efficient delivery of oxygen to the body.
Consequently, as individuals age they must
breathe in more air in order to achieve the same

Maximum amount of air that can be

Amount of air remaining in the lungs

Decrease

inspired after reaching the end of a

Increase

following a normal expiration

amount of gas exchange, a task that is difficult to
accomplish with a loss of lung elasticity. This
same upper—lower lung disparity is seen in young
people. However, because of their greater lung
elasticity, younger individuals are better able to
compensate for the disparity by bringing more air
into the lungs (Krauss Whitbourne, 2002).

THE CHEST WALL

The chest wall becomes stiffer with advancing
age. The increase in stiffness is largely due to a
loss of rib elasticity as well as age-related calci-
fication of the cartilage that attaches the ribs to
the breastbone. The stiffness of the chest reduces
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Figure 6-5 Lung volumes and capacities.
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its ability to expand during inhalation and con-
tract during exhalation. As a result, older persons
often rely heavily on the diaphragm for expan-
sion and contraction of the chest cavity when
they breathe (Digiovanna, 1994). However, the
diaphragm may weaken by up to 25% (Beers &
Berkow, 2000) with age. This weakening, com-
bined with an age-associated loss of overall mus-
cle mass, reduces the contractual abilities of the
diaphragm, limiting respiration.

CHANGES IN RESPIRATORY MEASURES

As a result of the age-related changes in lung
tissue and the chest wall, the respiratory system
of older adults is less able to provide sufficient

gas exchange to meet the body’s demand for
oxygen, particularly at times of maximum phys-
ical exertion (Arking, 1998). This insufficiency
is demonstrated by age-related changes in res-
piratory measures (Table 6-3).

Research has shown that vital capacity—the
maximum amount of air that can be expelled
following a maximum inspiration—decreases
with advancing age. Between the ages of 20 and
70 years, vital capacity is reduced by approxi-
mately 40% (Krauss Whitbourne, 2002), and in
some cases vital capacity in the seventh decade
may decrease to almost 75% of its value at
17 years of age (De Martinis & Timiras, 2003).
Residual volume, however, increases nearly 50%
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with age (De Martinis & Timiras, 2003). This
increase, in combination with reduced vital
capacity, leads to a reduction in the amount of
air that can be inspired. In addition, any fresh
air that is inhaled is mixed with stale, residual
air. This mixing, together with diminished
inhalation, contributes to the lungs’ reduced
ability to deliver sufficient oxygen to the body
(Krauss Whitbourne, 2002).

Residual volume is inversely related to
forced expiratory volume (FEV), the amount
of air that can be forcefully expelled in 1 second.
As residual volume increases, FEV decreases.
Thus, evidence supporting a marked decrease in
FEV with age is congruent with the age-related
increase in residual volume (Arking, 1998).

Another respiratory measure known to
change with age is the ventilatory rate, or the
minute respiratory rate. Ventilatory rate is
defined as the volume of air inspired in a normal
breath (i.e., tidal volume) multiplied by the fre-
quency of breaths per minute. At low levels of
exertion, age does not appear to have any effect
on ventilatory rate. However, at maximal exer-
tion levels the ventilatory rate shows an age-
related decline. Young adult males have a
maximum capacity for inspiration of about 125
to 170 liters of air per minute, but this rate can
be sustained for only approximately 15 seconds.
A ventilatory rate of 100 to 120 liters of air per
minute can be maintained for prolonged periods
of time. However, by the age of 85 years, the
ventilatory rate has decreased to approximately
75 liters per minute (Arking, 1998).

Age-Related Pathologies of the
Respiratory System

The proportion of deaths due to respiratory disease
is at its highest, approximately 30%, in the first
year of life. By late adolescence and early adulthood

only about 5% of deaths are attributed to respira-
tory disease. However, from the fifth decade of life
on, there is a steady increase in the incidence of res-
piratory disease, and among persons over 85 years
of age, respiratory disease accounts for 25% of all
deaths (De Martinis & Timiras, 2003). Two of the
most prevalent respiratory diseases among older
adults are chronic obstructive pulmonary disease
(COPD) and pneumonia.

CHRONIC OBSTRUCTIVE PULMONARY
DisgAse (COPD)

COPD is characterized by limited airflow and
impaired gas exchange. COPD encompasses
chronic bronchitis, chronic obstructive bronchi-
tis, and emphysema, or a combination of these dis-
orders (Barnes, 2000). The pathology of COPD is
characterized by a decreased ability of the lungs to
respire properly. Environmental irritants such as
cigarette smoke promote the production of exces-
sive amounts of mucus within the airways. As this
mucus builds up, the airways become restricted.
The result is inefficient respiration in which exces-
sive air accumulates in the alveoli, causing them
to remain perpetually inflated. This constant
inflation damages the alveolar walls, and the body
repairs this damage by replacing the normally
elastic tissue with fibrous tissues that are much
less permeable to gas exchange. In addition, the
fibrous tissue decreases elastic recoil, further con-
tributing to inefficient and difficult respiration
(Arking, 1998). Individuals with COPD often
experience excessive cardiac workload as the heart
tries to compensate for impaired airflow by pump-
ing more blood to the lungs (Arking, 1998).

PNEUMONIA

Pneumonia is characterized by lung inflamma-
tion generally brought on by infection. The
impaired immune response with age (see “The
Immune System” later in this chapter) is thought



to play a significant role in the high prevalence
of pneumonia seen among elderly persons.
Older individuals are more susceptible to severe
pneumonia and complications of pneumonia
than are younger persons. In addition, mortal-
ity from pneumonia is known to be as high as
80% in those ages 60 years and older (Naughton,
Mylotte, & Tayara, 2000).

The Ga stinal
System

Aging in Key Components of the
Gastrointestinal Tract

Overall, the gastrointestinal system (Figure 6-6)
appears to be relatively preserved in aging with
only minor changes. The two gastrointestinal
areas most affected by age are the upper tract (the
pharynx and esophagus) and the colon, also
referred to as the large intestine (Hall, 2002).
Changes in the gastrointestinal system can have
multiple and varied effects, including effects
upon consumption and absorption of nutrients
and waste secretion. In this section, age-related
changes of the gastrointestinal system, from the
mouth to the large intestine and the accompa-
nying glands and organs, will be evaluated.

THE MOUTH

The gastrointestinal system begins at the mouth,
which shows some signs of age-related changes
that affect the ability to chew. Changes in taste
also occur, as described in this chapter’s “The
Nervous System” section. The mouth is utilized
for mastication, or chewing. It is responsible for
moistening food with saliva. The chewing and
moistening of food allows for easier passage of
the processed content to the pharynx and esoph-
agus (Arking, 1998; Hall & Wiley, 1999).
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Dental decay and tooth loss affect many older
individuals today, making it more difficult to
chew and prepare food to be swallowed (Hall &
Wiley, 1999). Age-related changes in teeth cause
them to be less sensitive and more brittle (Devlin
& Ferguson, 1998). However, in the near future
tooth decay and loss may decline due to increased
health awareness, improved dentistry practices,
and higher availability of fluoride toothpaste and
floss that were not available when today’s gen-
eration of older adults was maturing.

With age, there is atrophy of those muscles
and bones of the jaw and mouth that control
mastication. Consequently, it is more difficult
for older adults to chew their food (Devlin &
Ferguson, 1998; Digiovanna, 2000; Karlsson,
Persson, & Carlsson, 1991; Newton, Yemm,
Abel, & Menhinick, 1993). Along with changes
in the skeletal muscle, changes occur in the
nerves that innervate the oral region. As a result,
there is some change in the ability of the nerves
and muscle to coordinate functioning
(Digiovanna, 2000). Refer to “The Muscle” later
in this chapter for additional information
regarding aging changes in skeletal muscle.

Saliva produced and secreted by salivary
glands and the oral mucosa assists in removing
food from teeth, neutralizing acid, replacing min-
erals in enamel, inhibiting bacteria and fungi
growth, and breaking down starch molecules
(Devlin & Ferguson, 1998; Digiovanna, 2000).
Salivary flow is controlled by the autonomic ner-
vous system and is influenced by food touching
the mouth, by jaw movement and by olfaction
and gustation input (Bourdiol, Mioche, & Monier,
2004; Digiovanna, 2000). Although almost 40%
of older adults complain of dry mouth, salivary
gland function remains stable with age due to the
large secretory reserve in the main salivary glands
(Bourdiol et al., 2004; Devlin & Ferguson, 1998;
Ghezzi & Ship, 2003; Tepper & Katz, 1998). Dry
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Figure 6-6 The gastrointestinal system.
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mouth can be attributed to prescription and over-
the-counter medications, nutritional deficiencies,
disease, and treatment therapies such as chemo-
therapy (Devlin & Ferguson, 1998; Ghezzi & Ship,
2003; Ship, Pillemer, & Baum, 2002).

THE ESOPHAGUS

A study in 1964 showing impaired esophageal
motility function in older individuals led to the
development of the term presbyesophagus; how-
ever, the study included many individuals with
diseases such as diabetes and neuropathy that
confounded the findings (Soergel, Zboralske, &
Ambers, 1964). Studies have since demonstrated
preservation of esophageal functioning in aging
until around age 80, when some changes occur.
in upper
esophageal sphincter pressure, increased time for
the upper esophageal sphincter to relax, and
decreased intensity of esophageal contractions
potentially caused by loss of muscle abilities and
nerve innervations (Fulp, Dalton, Castell, &
Castell, 1990; Hall & Wiley, 1999; Orr & Chen,
2002; Schroeder & Richter, 1994). The lower
esophageal sphincter was once thought to
demonstrate age-related declines in contractions
and impaired relaxation; however, recent work

These changes include decline

has shown that no real changes occur to the lower
sphincter (Hall & Wiley, 1999).

Swallowing is controlled by the brain
through cortical input to the medulla swallow-
ing centers that have nerve endings in the skele-
tal muscle controlling the pharynx and
esophagus (Hall & Wiley, 1999). The esophagus
also contains smooth muscle that is controlled
by nerve endings from the intestines and by the
vagus nerve in the brain (Hall & Wiley, 1999).
Rao and colleagues (2003) conducted a study
evaluating sensory and mechanical changes in
both skeletal and smooth muscle located in the
esophagus and found that older adults demon-
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strated stiffening of the esophageal wall and less
sensitivity to discomfort and pain in the esoph-
agus. These changes affect the ability to swallow
in the older patient. The gag reflex also appears
to be absent in around 40% of healthy older
adults (Davies, Kidd, Stone, & MacMahon,
1995). Dysphasia (difficulty swallowing), reflux,
heartburn, and chest pain are common com-
plaints that relate to changes in the pharynx and
esophagus. Approximately 35% of older indi-
viduals report such complaints (Hall & Wiley,
1999; Orr & Chen, 2002; Reinus & Brandt,
1998; Shaker, Dua, & Koch, 1998).

THE STOMACH

Age-related declines in peristaltic contractions
and stomach emptying do not appear to be clin-
ically significant (Brogna, Ferrara, Bucceri,
Lanteri, & Catalano, 1999; O’Mahony, O’Leary,
& Quigley, 2002). A study by Madsen & Graff
(2004) assessing gastrointestinal motility in
aging concluded that no changes in gastric
emptying occurred with age. Furthermore,
enteric nerves or nerves innervating the intes-
tinal system that control gastric motility do not
change with age (Madsen & Graff, 2004). The
only change that has been observed is slower
gastric emptying in premenopausal women as
compared to postmenopausal women and men.
This premenopausal decline in gastric empty-
ing is causally linked to increased progesterone
levels during the menstrual cycle (Gryback et
al., 2000; Petring & Flachs, 1990). Gastric acid
secretions do not appear to change with age,
but pepsin, bicarbonate, and sodium ion secre-
tions and prostaglandin content do show age-
related decline (Hall & Wiley, 1999). These
secretion changes cause a decline in gastric
defense mechanisms and create an increased
potential for mucosal injury in the stomach
(Hall & Wiley, 1999).
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THE SMALL INTESTINE

Small intestine motility needed for digestion
and absorption of nutrients has been reported to
show no change or only minor changes in con-
traction intensity with age (Brogna et al., 1999;
O’Mahony et al., 2002; Orr & Chen, 2002;
Shaker et al., 1998). Madsen & Graff (2004) also
discovered no age-related change in small intes-
tine transit rate (the time needed for digested
material to move through the length of the
small intestine). This finding supports results
from other studies. The endocrine and nervous
system aid in motility functioning in the intes-
tines, and any changes in these specific systems
could potentially cause changes in intestinal
abilities (Shaker et al., 1998). However, no clin-
ically significant motility changes appear to
occur in the small intestine with age.

Bacterial overgrowth related to the small
intestine is a common clinical finding in the
older population, causing malabsorption and
malnutrition; however, these symptoms are not
due to age changes, but are related to motility
disturbance in the small intestine (Madsen &
Graff, 2004; O’Mahony et al., 2002; Orr &
Chen, 2002). Absorption of nutrients does not
change with age. Changes in vitamin absorption
are seen with particular vitamins but not others
(Hall & Wiley, 1999). For instance, vitamin A
absorption increases in older adults whereas vita-
min D, zinc, and calcium absorption decreases.
Absorption of vitamins B,, B, ,, C, and iron does
not change with age (Baik & Russell, 1999; Hall
& Wiley, 1999; Simon, Leboff, Wright, &
Glowacki, 2002; Tepper & Katz, 1998).

THE LARGE INTESTINE

The large intestine, also referred to as the colon,
measures approximately 5 feet long when
stretched out and covers the area from the small

intestine to the anus (Digiovanna, 2000). In
aging, a loss of enteric, or intestinal, neurons and
a loss of inhibitory nerve connection to the smooth
muscle in the colon occur. These losses cause
changes in motility via a decreased ability to
inhibit colonic contractions and/or by decreased
colonic relaxation (Shaker et al., 1998). Madsen &
Graff (2004) concluded that older adults experi-
ence longer colonic transit time (the amount of
time needed for fluid and excrement to travel the
length of the colon). This change again relates to
age-related loss of neurons and receptors in the
enteric nervous system. Increased colonic transit
time also correlates with increased fibrosis in the
colon (Hall, 2002). Colonic pressure in the intra-
lumen also increases with age, but can be lowered
with fiber supplementation (Hall, 2002).

The rectum, a colonic structure that is located
before the anus, shows an age-related increase in
fibrous tissue. This increase reduces the rectum’s
ability to stretch as feces pass through (Digiovanna,
2000). In the anus, the external anal sphincter
shows an age-related decrease in motor neurons
responsible for sphincter control. This sphincter
also thins with age. However, the internal anal
sphincter thickens with age, possibly as a com-
pensatory mechanism. Nonetheless, it shows a
decline in contractile abilities (Digiovanna,
2000; Nielson & Pedersen, 1996; O’Mahony et
al., 2002; Rociu, Stoker, Eijkemans, & Lameris,
2000). Aging women experience a greater risk
of anal sphincter changes due to laxity of the
pelvic floor, decreased pressure in the rectum,
and even menopause (Hall, 2002).

Aging in Accessory Glands
and Organs

As people age relatively no changes occur in the
secretions of the liver, pancreas, and gallbladder



(Hall, 2002). However, these accessory glands
and organs, which work in close association with
the gastrointestinal system, remain crucial for
intestinal stability.

THE LIVER

The liver is the largest gland in the body and
contributes to the conversion of food by secreting
bile into the small intestine and by screening
blood from the stomach and small intestine for
toxic substances, excess nutrients, and ammonia
(Digiovanna, 2000). With age, the liver’s size as
well as its blood flow and perfusion can decrease
by 30% to 40%. In addition, hepatocytes, or liver
cells, can undergo structural alterations. However,
due to the liver’s large reserve capacity and the
hepatocytes’ ability to regenerate after damage, no
functional changes result from the changes in
structure (Digiovanna, 2000; Hall & Wiley, 1999;
James, 1998; Marchesini et al., 1988; Schmucker,
1998; Wynne et al., 1989). Decreased drug clear-
ance in the older population can occur due to the
observed declines in liver size and blood flow as
well as age-related changes in the kidneys, but
this is highly variable among individuals (James,
1998; Le Couteur & McLean, 1998; McLean & Le
Couteur, 2004).

THE GALLBLADDER

The gallbladder is a small sac located below
the liver that stores the bile sent from the liver.
Bile is stored until the gallbladder receives
intestinal and pancreatic signaling via the hor-
mone cholecystokinin. This signaling indicates
a readiness for digestion and, in response, bile
is released into the ducts of the small intestine
(Digiovanna, 2000; Maclntosh et al., 2001).
Refer to Figure 6-6 for the location and
anatomical structure of the gallbladder. With
age, no overall structural changes occur in the
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gallbladder with the exception of the bile ducts
(Digiovanna, 2000). However, in older adults
the gallbladder appears to demonstrate declines
in emptying rates so that less bile is secreted
when food is digested (Hall & Wiley, 1999).
Increased bile volume in the gallbladder has
been correlated with gallstones in older adults.
This increase in bile volume is more common
in older women than men (Bates, Harrison,
Lowe, Lawson, & Padley, 1992; Hall & Wiley,
1999). The bile ducts tend to widen with age,
allowing potential gallstones to pass through
more easily; however, the duct near the open-
ing of the small intestine becomes narrower,
trapping the gallstones and leading to abnor-
mal changes (Digiovanna, 2000).

THE PANCREAS

The pancreas is a gland located below the stom-
ach and above the small intestine. Refer to Figure
6-6 for pancreatic location and structure. The
pancreas secretes pancreatic fluid that neutralizes
stomach acid and accelerates the transport of large
nutrients into ducts that eventually converge
with the bile duct leading into the small intes-
tine (Digiovanna, 2000; Hall & Wiley, 1999).
The pancreas decreases in weight with age and
shows some histological changes such as fibrosis
and cell atrophy (Hall & Wiley, 1999). However,
due to the large reserve capacity of the pancreas,
the small changes that occur, including changes
in the enzymes that aid in stomach acid neutral-
ization and nutrient breakdown, do not affect
overall pancreatic function as a person ages
(Digiovanna, 2000; Hall & Wiley, 1999).

Gastrointestinal Immunity

The gastrointestinal tract, with a mucosal lining
containing immunological properties, is the
largest organ (Hall & Wiley, 1999). The immune
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response in the gastrointestinal system depends
on the congruent work of lymphoid and epithe-
lial cells (Schmucker, Thoreux, & Owen, 2001).
Secretion of antibodies into the intestinal mucosa
works to neutralize toxins, block bacteria from
adhering to surfaces, and block antigens from
crossing the mucosa (Holt, 1992; Schmucker et
al., 2001). Research has suggested a decline in
immunological function in the aging gastroin-
testinal system. This decline can increase rates of
infections that occur via the gastrointestinal sys-
tem. Infection may, in turn, lead to mortality
and morbidity (Arranz, O’Mahony, Barton, &
Ferguson, 1992; Schmucker, Heyworth, Owen,
& Daniels, 1996; Schmucker et al., 2001;
Schmucker, Owen, Outenreath, & Thoreux,
2003). A decline in gastrointestinal immunity
can be attributed to a change in lymphoid cells
or epithelial cells, or possibly both cell types
(Schmucker et al., 2001).

Although relatively few changes occur in the
aging gastrointestinal system, changes that do
occur increase the risk for diseases and disorders.
Age-related changes, compounded by other
influential factors such as comorbidity and med-
ication use, place older individuals at increased
risk for gallstones, constipation, fecal inconti-
nence, and infection.

System

Overview of the Genitourinary
System

The genitourinary system (Figure 6-7) in both
males and females contains the kidneys and asso-
ciated renal arteries and veins, the ureters, the
bladder, and the urethra running through the
genitalia (Digiovanna, 2000; Lindeman, 1995).

The urinary system provides many functions that
help the body to maintain homeostasis, or bal-
ance of the organ systems. For instance, the uri-
nary system: 1) removes wastes and toxins such
as ammonia, uric acid, and some medications from
the blood, 2) regulates osmotic pressure in the
blood and interstitial fluid, 3) regulates concen-
tration levels of calcium, sodium, potassium,
magnesium, and phosphorus, 4) controls acid/base
balance by making necessary adjustments, 5) reg-
ulates blood pressure, 6) activates vitamin D in
order to maintain calcium levels, and 7) regulates
oxygen level through stimulation of erythropoi-
etin, the hormone responsible for increased red
blood cell production in the bone marrow
(Digiovanna, 2000; Lye, 1998). The kidneys form
urine through a process of filtration, reabsorption,
and secretion with constant homeostasis main-
tained throughout the process (Digiovanna,
2000). Under usual living conditions the kidneys
can be maintained on as little as 30% capacity, but
under stressful conditions such as high tempera-
tures kidney reserves are needed to maintain
proper functioning (Digiovanna, 2000). For age-
related changes in genitalia, refer to the section
“The Reproductive System.” In this section, aging
structural and functional changes in the urinary
system will be evaluated.

Urinary Structural Changes
with Age

THE KIDNEYS

With age, the kidneys shrink in length and
weight. At 30 years of age, the average kidney
weighs 150 to 200 g. By age 90, weight has
declined to between 110 and 150 g (Beck, 1998,
1999a; Jassal, Fillit, & Oreopoulos, 1998;
Lindeman, 1995; Minaker, 2004). The number
of glomeruli decreases by as much as 30% to
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Figure 6-7 The genitourinary system.
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40% by age 90 due to glomerulosclerosis.
Remaining glomeruli decrease in size but
increase in basement membrane thickness (Beck,
1999a; Lindeman, 1995; Musso, Ghezzi, &
Ferraris, 2004). The size and number of
nephrons, the combination of the Bowman’s
capsule and renal tubule with the glomerulus,
also decrease with age (Jassal & Oreopoulos,
1998; Jassal et al., 1998; Minaker, 2004). On
average, renal blood flow declines 10% per
decade beginning as eatly as 20 years of age.

Young adults (20 years) average a renal blood
flow of 600 ml/min whereas average blood flow
in older adults (80 years) averages only 300
ml/min (Beck, 1999a; Digiovanna, 2000; Jassal
et al., 1998; Lindeman, 1995; Minaker, 2004).
Furthermore, blood flow declines with age due to
changes in the arteries and capillaries in the kid-
neys (Digiovanna, 2000; Jassal et al., 1998;
McLean & Le Couteur, 2004). Renal blood flow
in the cortical section of the kidneys declines at
a much quicker rate compared to the average
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renal blood flow rate. This indicates that cortical
nephrons are severely affected by age (Lindeman,
1995). Changes in blood flow and glomerular fil-
tration rate (GFR) account for a majority of func-
tional disability in the kidneys with age. With
disease and some medications, blood flow and
GFR can be further compromised (Beck, 1999a;
Digiovanna, 2000; Lindeman, 1995). The GFR
variably declines with age. This decline is meas-
ured by creatinine or insulin clearance and usually
begins in the third decade as a result of changes in
glomeruli, clustering of capillaries, and renal
blood flow rate (Digiovanna, 2000; Jassal et al.,
1998; McLean & Le Couteur, 2004; Rowe,
Andres, Tobin, Norris, & Shock, 1976). A decline
in GFR becomes significant as people age because
elimination of waste and toxins declines, causing
an accumulation of harmful substances such as
uric acid and medications in the body (Digio-
vanna, 2000; McLean & Le Couteur, 2004). Renal
tubules also show age-related changes, including
decreased number and length. There is also evi-
dence of age-related interstitial fibrosis and thick-
ening of renal tubule basement membranes. This
can affect reabsorption and excretion (Beck,
1999a; Jassal & Oreopoulos, 1998; Jassal et al.,
1998). Although age-related structural changes in
the kidneys are observed, the kidneys contain a
large reserve capacity, and functional abilities
remain relatively stable unless stressed (Beck,
1999a; Jassal et al., 1998; Minaker, 2004).

THE BLADDER

The bladder is a hollow organ lined with a
mucous membrane, contains smooth muscle
including the detrusor muscle, and consists of
two components, the bladder body and the base
(Andersson & Arner, 2004; Kevorkian, 2004).
With age, the bladder decreases in size and
develops fibrous matter in the bladder wall,

changing overall stretching capacity and con-
tractibility (Digiovanna, 2000). The filling
capacity of the bladder also declines along with
the ability to withhold voiding (Diokno, Brown,
Brock, Herzog, & Normolle, 1988; Elbadawi,
Diokno, & Millard, 1998; Resnick, Elbadawi, &
Yalla, 1995). The ability of the detrusor to con-
tract declines in both aging men and women,
and there is an increase in incidence of detrusor
overactivation (Diokno et al., 1988; Minaker,
2004; Resnick et al., 1995). However, other
research has not shown any age-related changes
in detrusor contractility, but has demonstrated
that the detrusor in usual aging remains stable
with unchanged contractility and no observable
obstructions (Elbadawi, Yalla, & Resnick, 1993;
Madersbacher et al., 1998). In around 50% of
men with benign prostatic hyperplasia (BPH),
the enlargement of the prostate causes obstruc-
tion of the bladder outlet and results in urinary
dysfunction (Resnick et al., 1995). In response
to bladder outlet obstruction, the bladder walls
become thicker and stronger in order to recom-
pense for declining function (Elbadawi et al.,
1998). Overall, the bladder goes through few
variable structural changes with age, but these
changes can impact a person physically.

URETERS AND THE URETHRA

The urinary system contains two ureters that
connect each kidney to the bladder, but ureters
do not demonstrate any age-specific changes
(Digiovanna, 2000).

The urethra forms the canal that leads from
the bladder out of the body and also functions in
response to excitatory or inhibitory stimuli
(Andersson & Arner, 2004; Brading, Teramoto,
Dass, & McCoy, 2001; Digiovanna, 2000). In the
male, the sphincter elevates from the prostate
encompassing the urethra (Strasser et al., 1996).



In the female, the urethra extends about 3 to 4
cm. Males have longer urethras; this is due to the
urethra’s anatomical location in the penis
(Digiovanna, 2000; Kevorkian, 2004). With age,
the length of the urethra and the pressure needed
to close off the urethra both decline in women
(Elbadawi et al., 1998; Madersbacher et al., 1998;
Resnick et al., 1995). Also, the urethra thins with
age and striated muscle that controls sphincters
also thins and weakens (Digiovanna, 2000;
Kevorkian, 2004). In men, the prostate gland
surrounds the urethra directly below the bladder
(see Figure 6-7) and prostate enlargement around
the bladder and urethra can cause urinary dys-
function (Digiovanna, 2000; Hollander &
Diokno, 1998; Resnick et al., 1995).

Urinary Functional Changes
with Age

URINATION

Urination involves both the central and peripheral
nervous systems and requires that bladder con-
traction and urethral relaxation occur simultane-
ously (Andersson & Arner, 2004; Kevorkian,
2004). The amount of urine expelled from the
body decreases with age correlating with increases
of around 50—-100 ml in postvoid residual (PVR)
with age (Madersbacher et al., 1998; Minaker,
2004). Renal changes affect the ability to concen-
trate and dilute the urine, causing electrolyte
imbalance (Jassal & Oreopoulos, 1998; Muhlberg
& Platt, 1999). Urine osmolality in the older
adult only reaches about half of that in a younger
adult, leading to increased water loss in the aged
(Beck, 1999). Older individuals also experience an
increase in nocturia or an increased number of
fluid voids occurring at night, which can disturb
sleep patterns (Kirkland et al., 1983; Lubran,
1995; Muhlberg & Platt, 1999; Asplund, 2004).
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Prostate volume increases in aging males, and
it is possible that, with longevity, every male will
experience benign prostatic hyperplasia (BPH)
(Madersbacher et al., 1998). BPH can lead to pro-
static changes that influence lower urinary tract
function as well as erectile and ejaculatory disor-
ders (Hafez & Hafez, 2004; Hollander & Diokno,
1998; Paick, Meehan, Lee, Penson, & Wessells,
2005; Rosen et al., 2003). More specifically, in
BPH the prostate enlarges enough to encroach on
the urethra and bladder causing urinary retention,
difficulty voiding, urinary tract infections, and, in
advanced stages, renal failure (Resnick et al.,
1995; Hollander & Diokno, 1998). Nerve stim-
ulations to the smooth muscle of the prostate,
bladder, and urethra occur in BPH, causing void-
ing difficulty. However, blocking the stimulus
allows the muscle to relax, improving voiding

abilities in BPH (Hollander & Diokno, 1998).

GLOMERULAR FILTRATION RATE

The glomerular filtration rate (GFR), usually
measured by creatinine clearance, declines in older
individuals, but there is no resultant increase in
blood creatinine concentration (Beck, 1999;
Minaker, 2004). Creatinine clearance is measured
by the Cockcroft-Gault equation (1976):

140 — age (years) X weight (kg)
72 X serum creatinine (mg/dl)

*Note: Multiply by 0.85 for females.

Measuring creatinine does not yield an accurate
concentration rate because 1) the creatinine pro-
duction rate is variable, 2) the tubules also secrete
creatinine, and 3) elders have decreased muscle
mass. Inaccuracy in measurement generally results
in an overestimation of creatinine level of about
20% to 30% (Fliser et al., 1997; Lindeman, 1995;
McLean & Le Couteur, 2004). The Cockcroft-
Gault equation can be used to predict renal disease



170 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

but may not reflect the usual aging process. As a
result, use of the equation can lead to medication
underdosing in healthy older adults and overdos-
ing in compromised older adults (Fliser et al.,
1997; Lubran, 1995; McLean & Le Couteur,
2004; Rule et al., 2004). A closer estimation of
actual GFR comes from inulin clearance or non-
radio-labeled iothalamate (Lubran, 1995; Muhlberg
& Platt, 1999; Rule et al., 2004).

Adverse drug reactions occur approximately 3
to 10 times more often in the older population as
compared to younger cohorts (Muhlberg & Platt,
1999). Adverse drug reactions in the older popu-
lation occur as a result of changes in the kidneys,
more specifically changes in GFR and renal clear-
ance. Adverse drug reactions can also occur due to
changes in tubular filtration (Abernathy, 1999;
Muhlberg & Platt, 1999). Estimates of GFR
among older adults correlate with aging tubular
filtration and are often used to determine the
amount of drug to use in the older population
(Lindeman, 1990). The key phrase in geriatric
pharmacy remains “start low and go slow” because
of renal changes that affect pharmacokinetics and
pharmacodynamics with age (Abernathy, 1999;
Mubhlberg & Platt, 1999). Furthermore, polyphar-
macy and medication compliance are also associ-
ated with increased adverse events in the older
population (Abernathy, 1999).

HoMEOSsTASIS CHANGES

Overall, the aging kidneys function relatively well
in maintaining fluid levels and electrolyte con-
centration balance; however, age-related changes
are more readily observed under conditions of
stress such as dehydration and high temperatures
(Arking, 1998; Minaker, 2004). Age-related
structural changes in the kidneys lead to some
functional declines such as deterioration in the
ability to regulate sodium concentrations under
usual conditions. In addition, there is a decline in

the ability to maintain sodium and potassium
homeostasis and to conserve water during times
of stress (e.g., dehydration) (Jassal & Oreopoulos,
1998; Minaker, 2004). The inability to propetly
regulate sodium can be attributed to malfunc-
tioning of the ascending Loop of Henle in addi-
tion to increases in prostaglandin levels and
tubular unresponsiveness to aldosterone (Musso et
al., 2004). A decline in overall potassium level in
the body also occurs with age due to low potas-
sium secretion resulting from the decline in tubu-
lar reaction to aldosterone (Jassal & Oreopoulos,
1998; Muhlberg & Platt, 1999; Musso et al.,
2004). Older adults also experience changes in the
ability to reabsorb water and, in conjunction with
decreased thirst in older adults, the body can
become dehydrated more quickly (Lye, 1998;
Musso et al., 2004). Acid—base homeostasis
appears to be relatively stable (pH 6.9 to 7.7) in
older adults under usual conditions; however,
under conditions of acid overload older adults can-
not excrete acid as quickly as younger adults
(Lindeman, 1998; Muhlberg & Platt, 1999;
Sorribas et al., 1995). The nephron functionally
serves the kidneys by balancing sodium and water
and eliminating waste from the bloodstream
(Arking, 1998). With age, nephrons shrink in size
and decrease in number. This is partly due to
decreased blood flow in the glomeruli, which
causes an increase in solute levels and eventually
renders the nephron nonfunctional (Arking, 1998;
Jassal et al., 1998; Minaker, 2004). Changes in
homeostasis can negatively impact both the struc-
tural and functional capacity of the renal system.

HoORMONE CHANGES

Plasma renin and aldosterone concentration lev-
els gradually decline with age, beginning around
40 years of age (Muhlberg & Platt, 1999). With
age, the renin-angiotensin system undergoes a
decline in its ability to maintain salt levels fol-



lowing salt deprivation (Corman et al., 1995;
Mimran, Ribstein, & Jover, 1992). In addition,
the renin-angiotensin-aldosterone axis fails to
adequately respond to hormone volume changes
in healthy older adults without deprivation;
therefore, maximum sodium levels cannot be
attained (Beck, 1999; Muhlberg & Platt, 1999).
During normal renal functioning, antidiuretic
hormone controls the diluting and concentrating
of urine, ensuring that maximum levels of dilu-
tion and concentration are attained (Muhlberg &
Plate, 1999). Antidiuretic hormone release
increases in older adults in reaction to declining
hormone volumes. This correlates with the
increased sensitivity of osmoreceptors and
decreased renal response (Jassal & Oreopoulos,
1998). Aging changes also occur in the calcium-
parathormone-vitamin D, axis, as exhibited by
decreased serum calcium levels, increased
parathyroid hormone levels resulting from GFR
decline, and declines in vitamin D metabolism by
the aging kidneys (Chapuy, Durr, & Chapuy,
1983; Marcus, Masdirg, & Young, 1984; Massry
et al., 1991; Muhlberg & Platt, 1999; Vieth,
Ladak, & Walfish, 2003). Due to the decline in
vitamin D metabolism by the kidneys, vitamin
D supplementation is usually recommended in
the older population (Vieth et al., 2003).
Age-related changes in the genitourinary sys-
tem lead to alterations in genital structures,
voiding behaviors, toxin and medication clear-
ance, hormone levels, and overall physiological
homeostasis of the body. Overall structural and
functional changes can be variable with age, but
these changes can impact a person physically,
emotionally, psychologically, and socially, espe-
cially when urinary function declines and
becomes abnormal, as seen with incontinence.
Although aging changes in the kidneys can be
variable among older adults, as seen with GFR,
as a whole these changes are quite common and
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should be considered when evaluating and treat-
ing an older population.

The Reproductive
System

Female changes in the reproductive system are
most notably associated with the onset of
menopause and subsequent declines in estrogen.

Menopause and symptoms associated with
menopause serve as the physical reminder of repro-
ductive aging, but underlying neuroendocrine and
ovarian changes occur years earlier. Male changes
in the reproductive system are mostly associated
with androgen deficiency and physical syndromes
such as impotency. However, changes in repro-
ductive hormones affect not only the reproductive
system, but also other physiological systems. This
section will provide an overview of all of the
changes associated with reproductive aging in
both women and men. The reader should refer to
Figures 6-8 and 6-9 for an illustration of the
female and male reproductive systems.

Female Reproductive Aging

NEUROENDOCRINE FUNCTION

The reproductive axis refers to the integration
of the hypothalamus, pituitary, and gonads
(ovaries for women). The axis controls repro-
ductive hormones and ovulatory cycles
(Chakraborty & Gore, 2004; Hall, 2004). The
hypothalamus releases gonadotropin-releasing
hormone (GnRH), which binds to correspond-
ing gonadotrope receptors in the pituitary,
stimulating the synthesis and release of follicle-
stimulating hormone (FSH) and luteinizing
hormone (LH) (Hall, 2004). FSH regulates
ovarian follicle development and the conversion
of androstenedione to estrogen. LH regulates
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Figure 6-8 The female reproductive system.
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Figure 6-9 The male reproductive system.
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ovulation, supports the corpus luteum, and helps
synthesize androgens (Hall, 2004; Yialamas &
Hayes, 2003). Reproductive function relies heav-
ily on hormone signaling from the ovaries to the
hypothalamus and pituitary as demonstrated by
FSH secretion in the development of mature
oocytes (Hall, 2004). The menstrual cycle func-
tions on a negative feedback system, but also
relies on positive feedback with estrogen in order
to produce the LH surge for ovulation (Hall,
2004). Figure 6-10 demonstrates the menstru-
ation cycle along with corresponding changes in
ovarian hormone levels throughout the cycle.
Age-related changes in neuroendocrine func-
tion include a change in gonadotropin levels. This
change occurs before ovarian age-related changes,
implicating involvement of the hypothalamus.
With age, FSH levels begin increasing before
menopause occurs and continue to increase
throughout and after menopause. Estradiol levels
tend to increase right before and while transition-
ing into menopause and then drastically decrease
during menopause (Joffe, Soares, & Cohen, 2003).
Inhibin B, a glycoprotein that usually suppresses
FSH, also decreases in older women, explaining the
observed increase in FSH (Hansen et al., 2005;
Klein et al., 1996; Santoro, Adel, & Skurnick,
1999). Age-related changes in circulating hor-
mones, estrogen and progesterone, strongly affect
hypothalamic and pituitary responses to positive
and negative hormone feedback systems. Finally,
age-related changes occur in estrogen and pro-
gestin receptors located in the brain. These changes
occur independently of changes in circulating hor-
mone levels in the body (Chakraborty & Gore,
2004; Gill, Sharpless, Rado, & Hall, 2002; Hall,
Lavoie, Marsh, & Martin, 2000; Rossmanith,
Handke-Vesel, Wirth, & Scherbaum, 1994).
Age-related decline in estrogen affects the
brain, resulting in some cognitive changes, insom-
nia, or even depression. Estrogen decline also

affects other areas of the body that contain estro-
gen receptors and estrogen—dependent tissue
(Wise, Krajnak, & Kashon, 1996; Smith, 1998;
Wise, Dubal, Wilson, Rau, & Bottner, 2001). For
example, with decreased estrogen levels the skin
contains less collagen and becomes thin, sweat and
sebaceous glands become dry, hair follicles begin
to dry, bones lose calcium and undergo increased
bone resorption, breasts lose connective tissue but
gain adipose tissue, lipoproteins increase, bladder
function decreases, cardiovascular function and
blood pressure change, and the absorption and
metabolism of nutrients become less efficient
(Smith, 1998; Wise et al., 1996). A majority of
the emphasis concerning estrogen has been on
neuroprotective effects, including delay of onset in
Alzheimer’s disease and Parkinson’s disease as well
as protection against nerve cell death and brain
injury (Roof & Hall, 2000; Wise, Dubal, Wilson,
Rau, & Bottner, 2001; Wise, Dubal, Wilson, Rau,
& Liu, 2001).

FEMALE SYSTEM CHANGES

The Ovaries. With age, the ovaries atrophy to
such a small size that they can become impal-
pable during an exam (Smith, 1998). The num-
ber of ovarian follicles decreases with age
leading to a decline in fertility. This decline usu-
ally begins in the 30s or 40s and more rapid
declines occur after age 35 (Digiovanna, 2000;
Hall, 2004; Smith, 1998). The ovarian follicles
that remain through these declining years tend
to be underdeveloped and only a few follicles
ovulate and form a corpus luteum. Eventually,
by the age of 50 to 65 years, a woman will have
no remaining viable follicles (Digiovanna, 2000;
Smith, 1998; Wise et al., 1996).

In the late reproductive years, around age 45,
when fertility declines, FSH levels tend to increase
earlier in the follicular phase than they do among
younger woman. The earlier decline in FSH
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Figure 6-10 The menstrual cycle.
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occurs even before increases in levels of LH or
decreases in levels of estradiol (Hall, 2004; Wise
et al., 1996). The increase in FSH levels is attrib-
uted to the drastic age-related decline in inhibin
B, a glycoprotein synthesized in the ovaries that
suppresses FSH secretion in younger individuals
(Hall, 2004; Wise et al., 1996). This decline in
inhibin B along with an increase in FSH estab-
lishes the earliest age-related changes in the
ovaries (Hall, 2004). In the clinical setting, FSH
values are determined at day 3 of the menstrual
cycle in order to indicate the stage of reproduc-
tive age (Hall, 2004). Reproductive aging causes
a decline in estrogen due to a decrease in ovarian
follicles. A decline also occurs in progesterone
(Chakraborty & Gore, 2004; Smith, 1998). The
ovaries also produce about 25% of the testos-
terone in women. The rest is supplied by the
adrenal glands and conversion of androstene-
dione, a testosterone precursor (Horton & Tait,
1966; Yialamas & Hayes, 2003). However,
testosterone in women is only about one-tenth of
that found in men (Judd & Yen, 1973; Yialamas
& Hayes, 2003). These changes in the ovaries,
including ovarian failure and oocyte depletion,
are causally linked to the triggering of meno-
pause (Hall, 2004; Wise et al., 1996).

The Uterus. Age-related decreases in uterine
endometrial thickening during menstrual cycles
occur as the result of decreased estrogen and pro-
gesterone levels (Digiovanna, 2000). This thicken-
ing leads to a decline in menstrual flow, eventually
causing missed menstrual cycles and permanent
cessation of ovulation and menstruation (Digio-
vanna, 2000). The supporting ligaments attached
to the uterus are weakened with age, causing the
uterus to tilt backward (Digiovanna, 2000). Over
the postmenopausal period the uterus decreases in
size by as much as 50% and may become so small
as to be impalpable in women over the age of 75
(Digiovanna, 2000; Smith, 1998). As a result of

stenosis and possible retraction, the cervix, the
structure at the opening of the uterus, may also be
unidentifiable upon physical exam in postmeno-
pausal women (Smith, 1998).

The Vagina. With age, the vagina becomes
shorter and narrower and the vagina walls tend to
thin and weaken (Smith, 1998). These structural
changes, especially thinning of the vaginal walls
and loss of elasticity, increase the chances for vagi-
nal injury in the older female (Digiovanna,
2000). A loss of mucosal layers in the vagina as
well as a large decrease in discharge causes a loss
of lubrication. As a result, the vagina can become
very dry, causing sexual intercourse to be painful
(Digiovanna, 2000; Smith, 1998). With age,
vaginal pH levels also shift from an acidic envi-
ronment (3.8—4.2) toward an alkaline environ-
ment (6.5—7.5). The shift occurs due to decreased
glycogen levels in vaginal tissue, which results in
an environment where microbes flourish (Digio-
vanna, 2000; Smith, 1998). With all of these
changes, vaginal infections tend to increase with
age (Digiovanna, 2000). The increased rate of
infection may also be due in part to shrinkage of
the labia majora, part of the external genitalia. As
a result of this shrinkage, the labia become sepa-
rated. This separation in turn exposes a greater
surface area upon which microbes and infectious
agents can nest (Digiovanna, 2000).

MENOPAUSE

Menopause is classified as the complete cessation
of menstrual cycles for a period of at least 1 year
(Digiovanna, 2000; Hall, 2004; Soules et al.,
2001). On average, menopause begins around 51
years of age, but the reproductive changes
described in this section begin years earlier
(Digiovanna, 2000; Hall, 2004; Joffe et al.,
2003). The late reproductive stage begins around
35 years of age with a decrease in fertility
marked by a decrease in inhibin B, decrease in



progesterone, a slight increase in estradiol, and
an increase in FSH (Hall, 2004; Joffe et al.,
2003; Soules et al., 2001). The menopausal tran-
sition is defined by declines in estradiol along
with the onset of variable menstrual cycles in
both early and late stages. Periods of amenorrhea
trigger the move into the late stage (Hall, 2004;
Soules et al., 2001). Menopause is said to have
occurred 1 year after the final menstrual period.
The postmenopausal period is characterized by
drastic decreases in ovarian hormone functioning

— . - -
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and changes in corresponding hormone-related
systems such as bone formation and resorption
(Hall, 2004; Soules et al., 2001). Table 6-4 clas-
sifies the stages of menopause along with corre-
sponding changes that occur within each stage.

Menopause is usually causally linked with
ovarian failure and complete oocyte depletion,
but recent research also implicates the hypothal-
amus and pituitary via a decline in estrogen neg-
ative feedback on LH release (Soules et al., 2001;
Weiss, Skurnick, Goldsmith, Santoro, & Park,

H.M. is a 72-year-old Caucasian
female with a history of osteopenia for
the past 4 years and shortness of breath
related to 42 years of smoking. She pre-
sents today with complaints of painful
sexual intercourse and a constant feeling
of being cold. Upon questioning, she
reports sometimes experiencing dizziness
and light-headedness upon standing
from a chair. However, she never loses
consciousness when standing. She also
reports a few episodes of forgetting her
two grandchildren’s names in the past
several months. On evaluation of mental
status using the Mini Mental State Exam
(MMSE) she scores a 26. On physical
exam, she has a blood pressure of
140/89, a weight loss of 6 pounds, and a
loss of a 1/2 inch from her height from
the previous visit 8 months ago. She
reports no discomfort in her back or
neck regions. She has no history of
stroke, seizure, heart disease, or thyroid

disease. H.M. did not begin hormone
therapy at any point during or after
menopause by her own choosing. She did
begin taking calcium supplements during
menopause and within the past § years
began taking over-the-counter herbal
estrogen to self-treat some of her noted
symptoms.

Questions

1. What steps would you take to
address H.M.’s chief complaints
for today’s visit?

2. List possible labs, tests, therapeu-
tic options, and recommendations
for the patient during this visit.

3. Would you address other existing
issues or would you reevaluate at
the next visit?

4. List potential areas that will be
noted for continuing evaluation
and possible future treatment.
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2004). Estrogen and progesterone are still pres-
ent in small amounts during early post-
menopausal years, but ovarian production of
these hormones eventually declines and ceases
completely during late postmenopausal years
(Chakraborty & Gore, 2004; Digiovanna, 2000).
Estrogen levels decrease by 80% by post-
menopausal years and progesterone decreases by
60% (Smith, 1998). During menopause, ovaries
decrease production of androstenedione by 50%.
This decline could help explain loss of libido and
energy in the older female (Yialamas & Hayes,
2003). Although some studies have shown that
there are slight declines in testosterone levels
during and after menopause, others have shown

no change in testosterone levels. Thus, the ques-
tion of whether or not androgen deficiency
occurs in older women remains unanswered
(Laughlin, Barrett-Connor, Kritz-Silverstein, &
von Mubhlen, 2000; Yialamas & Hayes, 2003;
Zumoff, Strain, Miller, & Rosner, 1995).
Physical symptoms that are often described
by menopausal women include hot flashes,
mood disturbance, weight gain, vaginal dryness,
bladder infections, loss of sex drive, fatigue,
insomnia, cognitive decline, hair loss, back-
aches, and joint pain (Hafez & Hafez, 2004;
Joffe et al., 2003). Aging effects on the entire
reproductive axis contribute to reproductive
aging and eventual menopause in women.

Table 6-4 CLASSIFICATION OF THE STAGES OF MENOPAUSE AND THE
CHARACTERISTICS ASSOCIATED WITH EACH STAGE AS DEFINED BY STRAW

Menopausal
Reproductive Transition
Late Early/Late

Menopause

Variable symp-
toms: vasomotor
(hot flashes),
breast tenderness,
insomnia,
migraines,
premenstrual
anxiety, and/or

Early: Menstrual
cycle lengths vary

Late: Two or more
skipped cycles and
some amenorrhea

Postmenopause
Early/Late

Begins 12 months
after the final

Early: 5 years since
the final menstrual
menstrual period period; ovarian
hormone function
decreases; increased

bone loss

Late: 5 years after the

depression final menstrual
period until death

Begin FSH FSH elevation, LH FSH elevation, LH FSH elevation, LH

elevation, elevation, decreased elevation, decreased elevation, decreased

decreased inhibin
B, slight increase
in estradiol,
decreased
progesterone

inhibin B, decreased

estradiol

inhibin B, decreased inhibin B, decreased

estradiol estradiol, increased

GnRH

Source: Soules et al., 2001; Hall, 2004



Male Reproductive Aging

NEUROENDOCRINE CHANGES

The male reproductive axis also involves the inte-
gration of the hypothalamus and pituitary, but
for males the gonad involved is the testes
(Schlegel & Hardy, 2002; Yialamas & Hayes,
2003). Similar to the female reproductive axis,
the hypothalamus secretes GnRH into the blood.
GnRH then travels to the pituitary where it
stimulates the secretion of the gonadotropins
FSH and LH (Schlegel & Hardy, 2002; Seidman,
2003). The gonadotropins travel to the testes
where LH stimulates the Leydig cells to produce
testosterone while FSH stimulates the Sertoli
cells to initiate and maintain sperm production
(Schlegel & Hardy, 2002; Seidman, 2003;
Yialamas & Hayes, 2003). However, Sertoli cells
have the ability to suppress FSH secretion via
inhibin B (Schlegel & Hardy, 2002). In males, a
negative feedback system between the testes, the
hypothalamus, and the pituitary controls the rate
of sperm production and testosterone release.
This is demonstrated by the relationship between
FSH and Sertoli cells as well as by the effect of
testosterone on GnRH and gonadotropin secre-
tion (Schlegel & Hardy, 2002; Seidman, 2003;
Yialamas & Hayes, 2003). Testosterone is the
most available androgen in the male reproductive
system, with secretory bursts occurring around
six times per day (Partin & Rodriguez, 2002;
Seidman, 2003). Testosterone binds to androgen
receptors located in the brain and spinal cord,
activating cellular mechanisms that influence
androgen-dependent tissues (Seidman, 2003).
Age-related changes to the male reproductive
axis include increases in FSH and LH levels,
decreases in both serum and bioavailable testos-
terone levels, and a decline in Leydig cell func-
tion (Kandeel, Koussa, & Swerdloff, 2001;
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Morley et al., 1997; Schlegel & Hardy, 2002).
Testosterone levels in men decline with age, but
can show variability from small decreases to
major decreases depending on health status
(Seidman, 2003). As testosterone levels decline
in older males the amount of estrogen remains
stable, leading to a decline in the testosterone-
to-estrogen ration (Kandeel et al., 2001). A
decline in testosterone is often associated with
decreases in libido, spontaneous erections, sex-
ual desire, and sexual thoughts (Seidman, 2003).

MALE SYSTEM CHANGES

The Testes. Inaging, the testes decrease in both
size and weight, but with high variability among
men (Digiovanna, 2000). The Leydig cells decrease
in number but not in structure. In addition, these
cells decrease their production of testosterone
(Digiovanna, 2000; Yialamas & Hayes, 2003). In
contrast, the small amount of estrogen secreted by
the testes does not decline with age nor does the
estrogen that is aromatized from androstenedione.
As a result, the ratio of estrogen to testosterone
increases in older males (Partin & Rodriguez,
2002). In stages over time, the seminiferous
tubules show thinning of the walls and narrowing
of lumen. The lumen can become so narrow that
the become  blocked
(Digiovanna, 2000). Other dynamics that may

seminiferous tubules
contribute or enhance aging of the structure and
function of the seminiferous tubules include
decreased blood flow and changes in testosterone
production (Digiovanna, 2000). Although a
decline in sperm production occurs in aging males,
the production never ceases. As a result, the older
male remains fertile (Digiovanna, 2000).
Glands. The seminal vesicles and the bul-
bourethral glands demonstrate no age-related
changes (Digiovanna, 2000). However, the
biggest concern in older males is changes in the
prostate gland. The lining and muscle layer of
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the prostate gland become thinner with age,
probably due to the reduced blood flow to the
area (Digiovanna, 2000). Benign prostatic
hyperplasia (BPH), which is dependent on age
and androgen production, remains very com-
mon in aging males with approximately 50%
of men experiencing nodules by age 60 and
around 90% by age 85 (Hollander & Diokno,
1998; Letran & Brawer, 1999). By age 60,
approximately 13% of males will be diagnosed
with clinical BPH that requires medical atten-
tion. By age 85, this percentage has increased
to 23% (Letran & Brawer, 1999). BPH causes
the prostate to grow very large, which may
result in urethral blockages (Hafez & Hafez,
2004; Hollander & Diokno, 1998). Common
complaints with BPH include increased fre-
quency and discomfort with urination, bladder
and kidney infections, and erectile and ejacu-
latory dysfunction (Hafez & Hafez, 2004;
Hollander & Diokno, 1998; Paick et al., 2005;
Rosen et al., 2003).

The Penis. The penis begins to show fibrous
changes in erectile tissue around the urethra
starting in the 30s and 40s. By ages 55 to 60
years, increased fibrosis occurs in all erectile tis-
sues (Digiovanna, 2000). This fibrosis in erectile
tissue causes an increase in the amount of time it
takes to achieve an erection in the older male;
however, the ability to have an erection is main-
tained with age and is usually most affected by
medication or disease (Digiovanna, 2000; Kandeel
et al., 2001). In addition to the increase in time
to obtain an erection, older males also require
more stimulation in order to maintain the erec-
tion. In addition, older males generally experi-
ence less intense orgasms and ejaculation,
decreases in ejaculatory volume, and an increase
in the refractory period following ejaculation
(Kandeel et al., 2001; Schlegel & Hardy, 2002).

ANDROPAUSE

Andropause is classified as a decline in testos-
terone levels and eventual deficiency significant
enough to cause clinical symptoms (ASRM
Practice Committee, 2004; Hafez & Hafez, 2004;
Yialamas & Hayes, 2003). Unlike menopause,
andropause occurs gradually over time and does
not occur in all aging males (Hafez & Hafez,
2004). A decline in the functional ability of the
entire reproductive axis causes decreased produc-
tion of testosterone in aging males (Yialamas &
Hayes, 2003). When testosterone is produced in
the adult male it stimulates negative feedback of
GnRH, FSH, and LH secretion. In the older
adult male this negative feedback is enhanced
(Yialamas & Hayes, 2003). During andropause,
when testosterone becomes extremely low, a
recovery mechanism triggers increases in FSH
and LH in an attempt to elevate testosterone lev-
els (Hafez & Hafez, 2004). Androgen deficiency
in the aging male (ADAM) includes symptoms
of low libido; decreased energy, strength, and
stamina; increased irritability; and cognitive
changes (ASRM Practice Committee, 2004;
Janowsky, Oviatt, & Orwoll, 1994; Korenman et
al, 1990; Sternbach, 1998; van den Beld, de Jong,
Grobbee, Pols, & Lamberts, 2000; Yialamas &
Hayes, 2003). Physiological symptoms of ADAM
include erectile dysfunction, osteopenia, osteo-
porosis, breast enlargement, decreased muscle
mass, shrinkage of the testes, and increased
fat deposition (ASRM Practice Committee,
2004; Greendale, Edelstein, & Barrett-
Connor, 1997; Hafez & Hafez, 2004; Turner &
Wass, 1997; Vermeulen, Goemaere, & Kaufman,
1999; Yialamas & Hayes, 2003). Diagnosis of
andropause generally occurs via measurement of
total serum testosterone levels. However, mea-
sures of the true testosterone level should be
based on total testosterone and testosterone



metabolites as well as androgen receptor activity
(Yialamas & Hayes, 2003).

Although the hypothalamus-pituitary-
gonadal axis controls both male and female
reproductive systems, the age-related changes in
the axis and the physiological effects are very
diverse. All males and females experience age-
related changes in the reproductive system,;
however, these changes occur with tremendous
variability among individuals.

The Ne

Introduction to the Nervous
System

The two components of the nervous system,
central and peripheral, have the potential to
affect the entire body through continual
communication via nerve innervations and sig-

dystem

nals. As a person ages, natural changes occur in
the nervous systems that can have direct or indi-
rect effects on the rest of the body. The central
nervous system consists of the brain and the
spinal cord whereas the peripheral nervous sys-
tem encompasses the motor and sensory neurons
located in the sensory-somatic system and the
autonomic system (Figure 6-11). The auto-
nomic nervous system consists of the motor and
sensory neurons that maintain homeostasis
within the body. It can be further divided into
the parasympathetic and sympathetic systems.
Communication among the brain, spinal cord,
and peripheral nerves serves as the source
responsible for maintenance of homeostasis.
This communication process within the nervous
system and between organ systems and the ner-
vous system is demonstrated in Figure 6-12.
The process of aging in the nervous system
could lead to profound effects on other organ
systems when considering the constant com-
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Box 6-1

Aim/method: The authors conducted two
studies for the purpose of examining the
hypothesis that cardiovascular fitness can
offset declines in cognitive function.

Findings: Study findings showed that
increases in cardiovascular fitness

Research Highlight

| resulted in increased functioning of the

brain’s attentional network during a cog-
| nitive challenge. Highly fit individuals
| exhibited greater brain activity than did
either low- or unfit individuals.
| Conclusion: The study results suggest
that improvements in cardiovascular
| fitness can have a positive influence on
| the plasticity of the aging brain.

Source: Colcombe, S. J., Kramer, A. E,
Erickson, K. I., Scalf, P., McAuley, E.,
Cohen, N. J., Webb, A., Jerome, G. J.,

| Marquez, D. X., & Elavsky, S. (2004).

Cardiovascular fitness, cortical plastic-

ity, and aging. Proceedings of the National

i Academy of Sciences USA, 101(9),

3316-3321.

munication that occurs. Any change in the ner-
vous system has the potential to influence the
stability of the entire body, even if minimally.
In this section, the age-related changes that
occur in the brain, spinal cord, and peripheral
nerves will be discussed.

The Aging Brain

The human brain goes through many develop-
mental changes throughout a person’s lifespan.
Aging should still be considered on a develop-
mental scale, not a decrement scale. Alchough
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Figure 6-11 The central system nervous system and the peripheral nervous
system have a constant feedback loop between each system as well as the

external and internal environments.

Sensory neurons

system
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Environment nervous nervous Environment

system
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system
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Source: Adapted from John Kimball, Ph.D., Organization of the nervous system. Kimball’s Biology page,
http://users.ren.com/jkimball.ma.ultranet/BiologyPages/P/PNS.html

brain changes do occur as humans grow older,
one should not assume that cognitive function
will automatically decline. Memory changes can
be observed by the fifth decade, but changes
remain variable among individuals. There is also
great variation in the type of memory affected
(Erickson & Barnes, 2003).

OVERALL STRUCTURAL CHANGES

The brain decreases in size and weight as men and
women age (Arking, 1998; Digiovanna, 1994;
Minaker, 2004). At birth, the brain weighs ap-
proximately 357 grams. Brain weight peaks at
about 1,300 grams around the age of 20 years.
This weight is maintained until 55 years of age
(Arking, 1998). After age 55 there is a decline in
brain weight. This decline can result in a brain
weight that is 119% smaller than that observed in
the young adult brain (Arking, 1998). However,
measurements of brain weight may show bias due
to individual differences in head size and body
weight. Measuring changes in individual brain
volume helps to diffuse this inherent bias. Brain
volume appears to be stable from age 20 to 60 fol-

lowed by a significant decline of between 5% and
10% (Arking, 1998; Minaker, 2004). Magnetic
resonance imaging (MRI) studies have demon-
strated that, compared to women, men demon-
strate greater age-related volume loss in the brain
as a whole as well as in the temporal and frontal
lobes (Leon-Carrion, Salgado, Sierra, Marquez-
Rivas, & Dominguez-Morales, 2001; Murphy,
DeCarli, Schapiro, Rapoport, & Horwitz, 1992).
In the same MRI study, researchers showed that
women had a greater loss of volume in the hip-
pocampus and parietal lobes than that observed in
men. From ages 30 to 90 years both men and
women experience a volume loss of 14% in the
cerebral cortex, 35% in the hippocampus, and
26% in the cerebral white matter (Anderton,
2002). Ventricles within the brain enlarge
throughout the aging process. Ventricle size at age
90 may be as much as three to four times ventri-
cle size at age 20. Ventricle enlargement may help
to explain some loss of brain volume (Beers &
Berkow, n.d.; Digiovanna, 1994; Arking, 1998).
While the ventricles on the inside of the brain
enlarge, the gyri—raised ridges on the surface of
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Figure 6-12 The autonomic nervous

system serves to maintain homeostasis

within the body by constant sensory and motor feedback with the central

nervous system.
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the brain—shrink, and the sulci—grooves between
the gyri—become wider (Digiovanna, 1994).

NEURON CHANGES

The brain is composed of gray matter and white
matter. The gray matter is located on the surface

of the brain, known as the cerebral cortex, and
contains the nerve cell bodies. The white matter
contains no cell bodies or dendrites, but is strictly
myelinated nerve fibers (Arking, 1998). Figure
6-13 demonstrates the composition of a nerve cell
and fibers. The average number of neocortical
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Figure 6-13 A neuron.
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neurons is 19 billion in female brains and 23 bil-
lion in male brains, a 16% difference. A study by
Pakkenberg and Gundersen (1997) that focused
on neuron numbers in 20- to 90-year-old indi-
viduals showed that approximately 10% of all
neocortical neurons are lost over the life span in
both sexes. Cell loss remains minimal in some
parts of the brain whereas other areas show
tremendous neuron decrease (Katzman, 1995).
According to Beers & Berkow (n.d.), neuronal
cell loss remains minimal in the brain stem
nuclei, paraventricular nuclei, and supraoptic
nuclei. Losses in other areas can be great: 10% to
60% in the hippocampus, 55% in the superior
temporal gyrus, and 10% to 35% in the tempo-
ral lobe. However, recent anatomical studies have
not shown any statistically significant age-related
change in neuron numbers in the hippocampus,
the primary center for learning and memory
(Erickson & Barnes, 2003). Unlike previous stud-
ies, these recent anatomical studies have taken
into account age-related tissue shrinkage and
have utilized better-controlled stereological
methods in making the determination that no
neuronal decreases occur (Anderton, 2002;

Peters, 2002). Other sources describe a significant
decline of neurons in the cerebrum, which con-
trols voluntary movement, vision, hearing, and
other senses. Only a minimal neuronal loss is seen
in the cerebellar cortex and the basal ganglia,
which are responsible for muscle movement and
control (Digiovanna, 1994, 2000). The brainstem
demonstrates some loss of neurons in the nucleus
of Meynert (acetylcholine production) and the
locus coeruleus (norepinephrine production),
which aids in sleep regulation (Digiovanna,
1994, 2000).

Early reports of neuron loss should be care-
fully considered due to the fact that more recent
studies have used more carefully controlled
human tissue samples, study design, and neuron
counting techniques (Peters, 2002). A loss of
neurons in the aging brain is present, but not to
the extent that researchers have reported in the
past (Morrison & Hof, 1997; Peters, 2002,
Peters, Morrison, Rosene, & Hyman, 1998).
The myelin sheath, which surrounds the axon
on every neuron and promotes faster electrical
signaling along each neuron, breaks down in
aging (Bartzokis et al., 2004; Dickson, 1997,



Peters, 2002). Myelination of the axon appears
to continue until middle age, followed by a
breakdown in the structural integrity of the
myelin (Bartzokis et al., 2004; Dickson, 1997).
This degradation of myelin may cause neuronal
disruption by slowing the nerve impulses as
they travel through the nervous system. This
may help to explain mild age-related declines in
cognition and motor control (Dickson, 1997).
The loss of a neuron or a decrease in neuron
participation causes disruption of neural circuits
and hence neural signaling. Dendrites serve as the
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system through which nerve impulses are relayed
to the neuron. The synapse serves as the mes-
senger system between dendrites. Figure 6-14
demonstrates how a synapse works to relay chem-
ical messages between neurons. The number of
dendrites and dendritic spines decreases with age,
but not uniformly in the brain (Arking, 1998).
Several human studies focusing on synapse
change in different areas of the brain throughout
the lifespan have shown no significant change
(Scheft, Price, & Sparks. 2001). However, signif-
icant synapse loss has been shown in multiple

Figure 6-14 A synapse and synaptic transmission.
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brain areas in postmortem Alzheimer’s disease
tissue when compared to control tissue (Lippa,
Hamos, Pulaski, Degennaro, & Drachman, 1992;
Scheff & Price, 1998, 2001; Scheff, Sparks, &
Price, 1996).

The brain demonstrates remarkable compen-
satory mechanisms to recover from loss, even in
old age. Plasticity, or the ability to lengthen
and/or form new neuronal connections onto
available existing neurons, is one of these com-
pensatory mechanisms (Beers & Berkow, n.d.;
Digiovanna, 1994, 2000). Plasticity can occur
through many avenues including neurogene-
sis, synaptogenesis, synaptic alteration, syn-
aptic efficacy, long-term potentiation, axon
sprouting, and dendrite transformation (Teter &
Ashford, 2002). An example of synaptic alter-
ation is synapses’ ability to broaden and cover
more surface area, possibly compensating for
synapse loss in some brain areas (Digiovanna,
1994, 2000; Terry, DeTeresa, & Hansen, 1987).
In aging or injury, new neuronal connections
specifically compensate for the loss of neurons in
certain brain areas in order to aid in preservation
of function (Beers & Berkow, n.d.). Plasticity
does diminish with age, but is not completely
lost. Aging effects include a decrease in long-
term potentiation and synaptogenesis in addi-
tion to delays in axon sprouting that in turn
affect the formation of new connections (Tete &
Ashford, 2002).

NEUROTRANSMITTER CHANGES

A neurotransmitter is a chemical messenger
encapsulated in synaptic vesicles that travels
down the axon through the dendrite into the
synaptic space and onto corresponding receptors
on the postsynaptic neuron. Neurotransmitter
changes during the aging process can influence
memory and cognition as well as behavior and
motor function.

Cholinergic. Cholinergic neurons, which
release the neurotransmitter acetylcholine, play
a significant role in learning and memory in
humans and animals (Arking, 1998; Mattson,
1999). Acetylcholine induces learning and
memory via cholinergic input to the hippocam-
pus and neocortex in the brain (Kelly & Roth,
1997; Mattson, 1999). With age, acetylcholine
synthesis and release from synaptic vesicles
begin to decline. The postsynaptic acetylcholine
receptors, known as nicotinic and muscarinic
receptors, and transport of choline also demon-
strate age-related deficits (Beers & Berkow, n.d.;
Kelly & Roth, 1997; Mattson, 1999). In Alz-
heimer’s disease these cholinergic deficits are
more pronounced, which led to the develop-
ment of acetylcholinesterase inhibitor medica-
tions now on the market to treat the disease.
The objective of the medication is to decrease
the degradation of acetylcholine in the synap-
tic space, thereby increasing the amount of
acetylcholine available to bind with postsynap-
tic receptors.

Dopaminergic. The dopaminergic system
involves the neurotransmitter dopamine, mainly
in the substantia nigra and striatum (Arking,
1998). In aging, dopamine levels decrease and
dopamine transport in the neuron also dimin-
ishes (Katzman, 1995; Mattson, 1999). Age-
related changes are also found in dopamine
receptors. In addition, the ability of dopamine
to bind to postsynaptic receptors also decreases
(Katzman, 1995; Mattson, 1999). Positron
emission tomography (PET) studies have shown
a decline in dopamine receptors located in the
caudate and putamen of the aging brain (Mozaz
& Monguio, 2001). In Parkinson’s disease,
dopamine levels are greatly decreased, leading
to the hallmark symptom of diminished motor
control. Decreases in dopamine with age may
explain some age-related motor deficits as well



as motor dysfunction resulting from the use of
medications targeting the dopaminergic neuro-
transmitter system (Kelly & Roth, 1997;
Mattson, 1999; Mozaz & Monguio, 2001;
Volkow et al., 1998).

Monoaminergic. The monoaminergic sys-
tem consists mainly of the neurotransmitters
norepinephrine and serotonin located in the
locus ceruleus and the raphe nucleus (brain-
stem), respectively (Arking, 1998; Kelly &
Roth, 1997; Mattson, 1999). Norepinephrine
tends to increase with age in certain brain
regions, but corresponding receptors have been
shown to decrease in both humans and animals
(Gruenewald & Matsumoto, 1999; Mattson,
1999). Serotonin levels and receptor binding
sites both decrease with age, which may play a
role in depression and sleep changes later in life
(Mattson, 1999; Ramos-Platon & Beneto-
Pascual, 2001).

Amino Acid Transmitters. The amino acid
neurotransmitters consist mainly of gluta-
mate, the major excitatory neurotransmitter,
and gamma-aminobutyric acid (GABA), the
major inhibitory neurotransmitter (Kelly &
Roth, 1997; Mattson, 1999). The hippocampus,
a central location for learning and memory, con-
tains high levels of glutamate. This relationship
between glutamate and memory leads to a ques-
tioning of the idea that memory decline is
strongly tied solely to acetylcholine depletion
(Kelly & Roth, 1997). Glutamate receptors
decline with age, but the change in glutamate
with age is unknown (Mattson, 1999). The
overstimulation and release of glutamate may be
significant in Alzheimer’s disease, Parkinson’s
disease, and Huntington’s disease as well as
stroke (Mattson, 1999). GABA concentrates in
the brain areas of the substantia nigra and the
globus pallidus (Kelly & Roth, 1997). Age-
related changes in the GABA neurotransmitter
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are unknown; however, decreases in GABA have
been correlated with aggressive behavior
(Jimenez, Cuartero, & Moreno, 2001; Mattson,
1999). GABA can synthesize glutamate, which
can convert to GABA via the enzyme glutamic
acid decarboxylase (Gluck, Thomas, Davis, &
Haroutunian, 2002). So, changes in glutamate
could have a direct or indirect effecc on GABA
in the aging brain and vice versa.

NEUROENDOCRINE CHANGES

Age-related changes to neuroendocrine func-
tioning affect many other systems in the body.
Figure 6-15 demonstrates body systems that are
controlled and/or affected by changes in neu-
roendocrine functioning with an emphasis on
the pituitary gland. Aging changes in secretion
of hypothalamic-releasing hormone are studied
indirectly by observing changes in pituitary
secretion response to hypothalamic-releasing
hormone, to chemicals that block feedback
mechanisms, and to chemicals that stimulate
the release of hypothalamic-pituitary hormone
(Gruenewald & Matsumoto, 1999). One exam-
ple of a neuroendocrine age-related change is the
reproductive axis or the hypothalamic-pituitary-
gonadal axis that controls the regulation of male
and female hormones (Chakraborty & Gore,
2004; Hall, 2004). (Refer to “The Reproductive
System” earlier in this chapter for further dis-
cussion of age-related neuroendocrine function
of gonadal hormones.) Another example is the
hypothalamic-pituitary-adrenal (HPA) axis
that integrates the endocrine, immune, and
nervous systems. This integration allows for
great adaptability (Ferrari et al., 2001). The
HPA axis regulates glucocorticoid levels in the
body and allows the body to respond to stress-
ful conditions (Ferrari et al., 2001; Gruenewald
& Matsumoto, 1999). Age changes in the neg-
ative feedback system of glucocorticoids on the
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Figure 6-15 The pituitary gland.
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HPA axis may cause glucocorticoids to circulate
for longer periods of time. Consequently,
damage may occur to hippocampal neurons
needed for cognitive function (Gruenewald &
Matsumoto, 1999).

In the central nervous system, the neurotrans-
mitters dopamine and norepinephrine affect hypo-
thalamic and pituitary hormone release, and with
age these neurotransmitters cause changes in hor-
mone secretions (Gruenewald & Matsumoto,
1999). Hypothalamic neurons release dopamine
that inhibits prolactin release from the pituitary.
Prolactin stimulates dopaminergic neurons in the
hypothalamus, but with age dopaminergic
changes can lead to deregulation of prolaction
secretion (Gruenewald & Matsumoto, 1999).
Norepinephrine levels have been shown to
increase in certain brain areas even with a decrease
in noradrenergic neurons and receptors (Mattson,
1999). An age-related increase in norepinephrine
could affect the release of growth hormone,
thyroid-stimulating hormone (TSH), and leu-
tinizing hormone (LH) from the pituitary gland
(Gruenewald & Matsumoto, 1999). Neuro-
endocrine changes with age have the potential to
affect many systems in the body via hormone
alterations. These changes are an example of how
the nervous system plays an integral role in every
aspect of the human body.

VASCULAR CHANGES

Cerebral blood flow decreases with age, report-
edly by an average of 20%. Decreased blood
flow is accompanied by decreased glucose uti-
lization and metabolic rate of oxygen in the
brain (Arking, 1998; Beers & Berkow, n.d.;
Dickson, 1997; Mattson, 1999). According to
Katzman (1995), the National Institute of
Mental Health longitudinal study revealed that
individuals with an average age of 70 years were
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comparable in cerebral blood flow to individu-
als with an average age of 20.8 years. However,
an 11-year follow-up showed that the older cog-
nitively intact participants had a significant
reduction in cerebral blood flow, leading to the
conclusion that the eighth decade of life was a
turning point. The rate of blood flow in women
decreases slightly more rapidly than in men;
however, blood flow is usually greater in women
than in men until age 60 (Beers & Berkow,
n.d.). Potential explanations for decreased cere-
bral blood flow include cerebrovascular disease,
structural changes in cerebral blood vessels, and
neuron loss accompanied by a reduction in
blood flow need (de la Torre, 1997). Cerebral
blood vessels display less elasticity and increased
fibrosis, which may lead to increased vascular
resistance (Mattson, 1999).

The blood—brain barrier shows age-related
degradation of capillary walls. This degradation
affects the ability of nutrients such as glucose and
oxygen to nourish the brain (Arking, 1998; de la
Torre, 1997; Mattson, 1999). In conjunction
with the inability to effectively nourish the brain,
changes in capillaries could also prevent waste by-
products from effectively exiting the blood—brain
barrier and in turn causing a build-up of poten-
tially neurotoxic substances (de la Torre, 1997).

PLAQUES AND TANGLES

B-amyloid plaques and neurofibrillary tangles
are considered hallmarks of Alzheimer’s disease
(Figure 6-16), but both can be found in older
individuals without evidence of dementia
(Anderton, 2002; Beers & Berkow, n.d.; Dickson,
1997; Schmitt et al., 2000). Plaques occur out-
side of the neuronal cell and consist of grey mat-
ter with a protein core surrounded by abnormal
neurites (Anderton, 2002). Each plaque consists
of a core of protein with the dominant protein
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Figure 6-16 The difference between control and Alzheimer’s disease tissue
in relation to amyloid plaques and neurofibrillary tangles. Plaques and
tangles can be present in control tissue with no signs of memory problems.
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being amyloid B-peptide, which is formulated
from a larger protein known as amyloid precur-
sor protein (Anderton, 2002; Dickson, 1997).
This amyloid B-peptide has been shown to be
neurotoxic, inducing oxidative stress and stim-
ulating inflammatory processes (Mattson, 1999).
However, in the aging brain plaques are dis-
seminated unlike in the Alzheimer’s disease
brain where plaques are very numerous and
dense (Dickson, 1997).

Neurofibrillary tangles occur in the neuronal
cell body and consist of paired helical filaments
and a few straight filaments (Anderton, 2002;
Dickson, 1997). The main protein associated
with neurofibrillary tangles is known as tau, a
phosphoprotein that supports microtubule sta-
bility (Binder, L., Guillozet-Bongaarts, Garcia-
Sierra, & Berry, 2005; Dickson, 1997). In
neurofibrillary tangles, tau protein undergoes
abnormal phosphorylation and increases in den-



sity (Dickson, 1997). In aging, tangles are found
in very low numbers and usually concentrate in
areas of the entorhinal cortex, hippocampus, and
amygdala (Anderton, 2002; Dickson, 1997;
Mattson, 1999). In the aged brain, the greatest
density of tangles appears in the entorhinal cor-
tex, whereas in the Alzheimer’s disease brain
plaques spread throughout the entire cortex
(Dickson, 1997).

FREE RADICALS

A free radical is a molecule with an unpaired
electron in the outer shell of electrons. A free rad-
ical remains unstable until paired with another
molecule (Mattson, 1999). In humans, oxygen is
the major molecule in the generation of free radi-
cals. Although the brain makes up only 2% of to-
tal body weight, it consumes around 20% of the
total oxygen uptake (Benzi & Moretti, 1997). In
the cell, mitochondria continuously emit oxygen
free radicals during the electron transport process,
which manifests oxidative stress and can cause
oxidative damage (Benzi & Moretti, 1997,
Mattson, 1999; Sohal, Mockett, & Orr, 2002).
Antioxidants and repair mechanisms for oxida-
tive stress in biological systems are covered under
the oxidative stress hypothesis (see Chapter 2).
Oxygen free radicals, or oxyradicals, continually
increase and accumulate with age, causing oxida-
tive damage to lipids, proteins, and DNA in
human tissue including the brain (Mattson,
1999; Sohal et al., 2002). Oxidative damage to
proteins, such as cell membrane proteins, could
be highly significant in brain aging. Such dam-
age can result in loss of structural integrity and
subsequent cell dysfunction and neuron degener-
ation (Mattson, 1999; Sohal et al., 2002). Nuclear
DNA in the nervous system does not incur much
oxidative damage in aging; however, oxidative
damage is tremendous in mitochondrial DNA
because mitochondria are the main source of free
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radical production (Mattson, 1999). A decrease
in available cell energy and impairment in cell
metabolism could be mechanisms in promoting
free radical production with age (Mattson, 1999;
Sohal et al., 2002).

The Aging Spinal Cord

CELLS

Overall, the number of spinal cord cells remains
stable until around age 60 and then declines
thereafter (Beers & Berkow, n.d.; Digiovanna,
1994). Interneuron loss in the lower spinal cord
has been reported. Neuron decrements of up to
25% to 45% are observed in those neurons of
the spinal layer that correlate to the cerebral cor-
tex (Arking, 1998).

NERVE CONDUCTION

According to Abrams and colleagues (1995), the
aging spine may narrow due to pressure on the
spinal cord resulting from bone overgrowth.
Due to this narrowing, spinal cord axons
decrease and can eventually cause changes in
sensation. However, these effects may be corre-
lated not only with age, but also with degener-
ative disease processes or compression of spinal
disks that clamp nerves (Beers & Berkow, n.d.).
An MRI study by Ishikawa and colleagues
(2003) focused on age-associated changes of the
cervical spinal cord and spinal canal. These
researchers concluded that the transverse area of
the cervical spinal cord decreased with age and
the spinal canal narrowed with age. These aging
changes may directly or indirectly affect motor
control and/or sensory systems in the body.

The Aging Peripheral
Nervous System

The peripheral nervous system contains approx-
imately 100 billion nerve cells. These cells form
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nerve fibers that cascade throughout the body,
connecting the central nervous system to the rest
of the body. Hence, these cells work as a relay
messenger system (Abrams, Beers, & Berkow,
1995). The somatic nervous system connects the
brain and spinal cord to skeletal muscles and sen-
sory receptors. The autonomic nervous system
regulates organ function through activation of
nervous system response and through inhibition
of parasympathetic response (Abrams et al.,
1995). See Figure 6-12 for a diagram of the auto-
nomic pathway of the peripheral nervous system.
Nerve conduction speed slows with age as a
result of the degradation of the myelin sheaths
that coat axons (Bartzokis et al., 2004; Beers &
Berkow, n.d.; Mozaz & Monguio, 2001; Peters,
2002). Changes in motor speed, such as reaction
times to stimuli, and changes in sensory abilities,
such as changes in taste or smell, may be
explained by these age-related changes in the
peripheral nervous system.

SENSORY NEURONS

Sensory neuron function declines with age, lead-
ing to alterations in reflexes and voluntary
actions and influencing certain quality of life
areas such as memories, thoughts, and emotion
(Digiovanna, 1994, 2000). The sense of touch
changes with age due to changes in the touch
receptors, or Meissner’s corpuscles, and the pres-
sure receptors, or Pacinian corpuscles. However,
only small changes in sensory neurons related to
touch are observed (Digiovanna, 1994, 2000).
Sensory neurons for smell, or olfactory neurons,
decrease with age, causing a lessened ability to
detect and identify certain smells. This damp-
ened ability could affect eating habits and, due
to the inability to detect toxic fumes, may also
place older adults in potentially dangerous situ-
ations (Digiovanna, 1994, 2000). The sense of

taste involves the flavors of salty, sweet, sour, and
bitter. Aging changes occur on an individual
basis, usually affecting salty and bitter flavors,
with salty flavors declining the most (Digio-
vanna, 1994, 2000). However, the sense of smell
may also play a significant role in the age-related
changes in taste. This may occur because of the
strong link between certain food aromas and
taste expectations. The sense of taste has a rapid
compensatory response to injury, such as burn-
ing the tongue with hot food, and even aging.
This compensatory response is characterized by
replacement of taste receptors and sensory neu-
rons (Digiovanna, 1994, 2000). Other sensory
neurons that decline with age affect the moni-
toring of blood pressure, thirst, urine in the
bladder, and fecal matter in the intestine and rec-
tum. Bone, joint, and muscle position and func-
tion are also affected by age-related changes in
sensory neurons (Digiovanna, 1994, 2000).

SOMATIC MOTOR NEURONS

With age, there is a decrease in the number of
motor neurons. As a result, there is a reduction
in the number of muscle cells and consequent
muscle degeneration and weakness (Digiovanna,
1994, 2000). Age changes in the remaining
motor neurons include myelin breakdown and
cell membrane damage. These changes lead to
slower relay of messages that in turn alters the
ability of the muscle to contract and relax
(Bartzokis et al., 2004; Digiovanna, 1994,
2000). Changes in both sensory and motor
peripheral nerve pathways cause voluntary
movements to become slower, less accurate, and
less coordinated with age (Digiovanna, 1994).
These aging changes that affect muscle strength
and movement abilities can be lessened with
daily exercise aimed at increasing and retaining
the performance of remaining muscle.



AUTONOMIC MOTOR NEURONS

Aging causes changes to both the sympathetic
and parasympathetic pathways to organ systems.
One example of these changes is seen in the
body’s response to change in blood pressure.
When blood pressure drops too low, sympathetic
neurons usually help to increase blood pressure by
stimulating the heart and constricting blood ves-
sels. However, with age the sympathetic response
is delayed, causing low blood pressure and sub-
sequent orthostatic hypotension. When blood
pressure rises, the parasympathetic pathway helps
to slow the heart rate. But with age this function
declines, resulting in elevated blood pressure as
well as a decrease in the time required to return
1994, 2000).
Autonomic neuron age-related changes can also
affect thermoregulation. The sympathetic path-
way normally acts to constrict blood vessels,

to homeostasis (Digiovanna,

thereby preventing heat loss in cold conditions.
However, with age there is a decline in this action
and this decline, together with age-related
changes in blood vessels, results in increased risk
of hypothermia (Digiovanna, 1994, 2000). Other
age-related changes in the autonomic pathway
that affect vision, swallowing, and sexual arousal
will be covered in other sections of this chapter.

INJURY RESPONSIVENESS

Throughout life, peripheral nerve injury is usu-
ally repaired through new axon growth and
nerve reinnervation of the damaged area, but age
decreases these reparative properties (Beers &
Berkow, n.d.). These changes in the peripheral
nervous system cause older individuals to
become slower in detecting and recognizing
stimuli, thereby making actions and reactions
more difficult (Digiovanna, 1994).

The nervous system remains the most inte-
gral organ system in the body due to its influ-
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ence on every other organ system. Age-related
changes that occur at the central and peripheral
nerve levels can directly and indirectly influence
the homeostasis of the entire body. When
observing an age-related change in the older
adult, professionals need to broaden their scope
of observation to integrate other body systems
so that they may better understand the aging
changes in the person as a whole.

The Endocrine System

The endocrine system consists of various glands,
groups of cells that produce and secrete chemi-
cal messengers known as hormones. Hormones
transfer information from one set of cells to
another as they work to maintain overall home-
ostasis and regulate the body’s growth, metabo-
lism, and sexual development and function. The
major glands comprising the endocrine system
are the hypothalamus, pituitary gland, thyroid,
parathyroids, pineal gland, adrenal glands, and
the reproductive glands (ovaries and testes). The
pancreas together with its hormones is also con-
sidered part of the endocrine system. Age-
related changes to the endocrine system as a
whole are best presented through individual dis-
cussion of the glands, their hormones, and the
functions they perform.

The Hypothalamus and
Pituitary Gland

The hypothalamus is a collection of cells located
in the lower, central portion of the brain, and it
provides a link between the nervous system and
endocrine systems. Nerves within the hypothal-
amus produce hypophysiotropic hormones
that either stimulate or suppress the secretion of
hormones from the pituitary gland. Thus, the
hypothalamus acts primarily as a mechanism of
control for pituitary hormone secretion. The
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hypothalamus provides hormonal messages to
the pituitary, which in turn produces and
secretes its own hormones.

The pituitary gland, only the size of a pea, is
located just below the hypothalamus at the base
of the brain. It is often termed the “master
gland” because it produces hormones that regu-
late numerous other endocrine glands. These
regulatory hormones include growth hormone,
vasopressin, thyrotropin, and corticotropin.
Growth hormone and vasopressin will be dis-
cussed here, and thyrotropin and corticotropin
will be discussed with the thyroid and adrenal
glands, respectively.

GROWTH HORMONE

Growth hormone (GH) is released from the
pituitary gland in response to growth hormone-
releasing hormone (GRH) secreted by the hypo-
thalamus. GH stimulates the uptake of amino
acids into cells and the synthesis of proteins
from these amino acids. In so doing, GH pro-
motes the growth of bone, muscle, and other
body tissues. Growth hormone also plays a role
in the body’s handling of nutrients because it
causes increased breakdown of fat for energy. In
addition, GH is known to act antagonistically
to insulin and increase blood sugar levels (see
the discussion of the pancreas and its function
later in this chapter).

There is some evidence to suggest that with
advancing age there is a decline in the level of
GH. The reason for this observed decline has not
been well defined, but may involve changes in
the diurnal rhythm of GH secretion. In young
adults, GH secretion and blood levels of GH rise
during the night, reaching a nocturnal peak dur-
ing the first 4 hours of sleep (P. S. Timiras,
2003a), and taper off toward morning, with GH
levels reaching a minimum during the day.

Results from studies examining age-related
changes in GH show an overall decrease in
nightly GH secretion as well as a dampening of
the hormone’s nocturnal peak (Prinz, Weitzman,
Cunningham, & Karacan, 1983). It is thought
that over time the nightly increase in GH secre-
tion may cease completely and become constant
at all times (Digiovanna, 1994). Whatever the
mechanisms behind it, the age-related decline in
GH is of great importance because it contributes
to age-associated loss of muscle mass and
decreased bone formation (P. S. Timiras, 2003a).

VASOPRESSIN

Vasopressin, also known as antidiuretic hor-
mone (ADH), is secreted by neurons that orig-
inate in the hypothalamus and extend into the
pituitary gland. Vasopressin works to regulate
homeostatic levels of osmotic pressure and
blood pressure. The release of vasopressin is
stimulated by either a decrease in blood pres-
sure or an increase in osmotic pressure. Once
secreted, vasopressin promotes water reabsorp-
tion by the kidneys. This reabsorption of water
prevents increases in the body’s osmotic pres-
sure and helps to maintain a substantial blood
volume, thereby preventing blood pressure
from becoming too low. Vasopressin secretion
also helps to maintain blood pressure by stim-
ulating the constriction of blood vessels. The
release of vasopressin is inhibited by increased
blood pressure or decreased osmotic pressure as
well as by alcohol. Decreased levels of vaso-
pressin result in the loss of water through the
urine. This fluid loss leads to increases in
osmotic pressure as well as decreases in blood
volume and blood pressure.

With age there is an average increase in lev-
els of circulating vasopressin. However, this age-
related increase does not produce a subsequent



rise in water reabsorption as would be expected
(P. S. Timiras, 2003a). The reason for this is
unclear, but most research suggests that the fail-
ure to respond to increased vasopressin levels
with increased water reabsorption occurs pri-
marily in individuals with kidney infections or
hypertension and, thus, should not be viewed as
a usual characteristic of the aging process (P. S.
Timiras, 2003a). In general, age-related changes
in vasopressin levels are not known to have sig-
nificant effects on body homeostasis. Further-
more, the ability of vasopressin to respond
appropriately to low blood pressure remains
unchanged with age.

The Thyroid Gland

T4 aND T3

The thyroid is a small, butterfly-shaped gland
located in the lower front portion of the neck.
The secretion of the thyroid hormones, thyrox-
ine (T4) and triiodothyronine (T3), occurs
through collaboration with the hypothalamus
and pituitary glands. The hypothalamus produces
and secretes thyrotropin-releasing hormone
(TRH), which in turn stimulates the secretion of
thyroid-stimulating hormone (TSH) from the
pituitary gland. Finally, TSH stimulates the syn-
thesis and secretion of T4 and T3. Then, in a so-
called negative feedback loop, T4 and T3 inhibit
TSH secretion. Thus, with higher levels of T4
and T3, levels of TSH are lower and vice versa. In
addition to its role of regulating the T4 and T3
levels, TSH acts to maintain the growth and
structural integrity of the thyroid gland. An
absence or deficit of TSH results in atrophy of the
thyroid (P. S. Timiras, 2003c¢).

During the early years of life, the thyroid gland
is essential for growth of the whole body and its
organs as well as development and maturation of
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the central nervous system. In adulthood, how-
ever, the thyroid functions mainly to regulate the
body’s metabolic rate. T4 and T3 both promote
an increase in metabolic rate. Heat is a byproduct
of the metabolic process and, hence, increased
metabolic rate leads to an increase in heat pro-
duction. Thus, the thyroid hormones also act to
regulate body temperature. The thyroid gland is
not essential for life (P. S. Timiras, 2003c); how-
ever, without this gland there is a slowing of the
metabolic rate, general lethargy, and a poor resis-
tance to cold. In contrast, abnormally high levels
of the thyroid hormones result in a potentially
dangerous elevation of metabolic rate.

As the body ages, thyroid hormone levels
decrease slightly yet remain in the lower range
of normal. In contrast, TSH levels are generally
in the high normal range. Borderline abnormal
values of T4, T3, and TSH are more common in
women than men (P. S. Timiras, 2003¢). How-
ever, there is a large degree of variability in these
hormone levels among older adults, and hor-
mone levels may depend on age and general
health as well as gender. Yet, in general, the
ability of the thyroid and its hormones to pro-
vide metabolic and thermal regulation is not
impaired with age.

CALCITONIN

Most thyroid cells produce T4 and T3, but some
cells—known as ¢ cells—produce a hormone
called calcitonin. Calcitonin promotes a
decrease in blood calcium by stimulating
increased uptake of calcium by bone-forming
cells. Conversely, calcitonin inhibits the action
of cells involved in the breakdown of bone.
Unlike secretion of T4 and T3, calcitonin secre-
tion does not involve the hypothalamus or pitu-
itary. Instead calcitonin release is regulated by
blood calcium levels. High levels of calcium
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trigger the secretion of calcitonin. Calcitonin
then causes calcium to be removed from the
blood, thereby lowering blood calcium levels.
The lower calcium levels then feed back and
inhibit calcitonin secretion.

Little is known about age-related changes in
calcitonin; however, there have been some
reports of decreased calcitonin levels with age.
Such a decrease would have profound effects on
older persons’ risk of osteoporosis given the
effects of calcitonin on bone formation and
breakdown.

The Parathyroid Gland

The parathyroid gland consists of groups of
cells located on the back of the thyroid gland.
The parathyroid gland secretes a hormone
known as parathyroid hormone (PTH). PTH
acts antagonistically to calcitonin, and home-
ostasis of blood calcium depends heavily on a
proper balance between PTH and calcitonin.
PTH release is stimulated by low blood calcium
levels whereas elevated calcium levels inhibit
PTH secretion. Thus, PTH works to raise blood
calcium levels. It does this through a variety of
mechanisms including the removal of calcium
from bone, the decline of calcium release into
the urine by the kidneys, and the activation of
vitamin D by the kidneys, which in turn stim-
ulates calcium absorption by the small intestine.

In children and young adults, calcium levels
are maintained through the consumption and
subsequent intestinal absorption of dietary cal-
cium. At these ages maintenance of blood cal-
cium levels has no effect on bone (P. S. Timiras,
2003c¢). However, in older persons calcium lev-
els are maintained primarily through calcium
reabsorption from bone. The reason for this shift
in mechanisms of calcium level regulation is not
fully understood. However, it is thought that

with age PTH may have a decreased ability to
stimulate production of active vitamin D by the
kidneys and/or that active vitamin D may be
impaired in its ability to stimulate intestinal
absorption of calcium.

The Pineal Gland

The pineal gland, a tiny gland located deep
within the brain, secretes the hormone mela-
tonin. Secretion of melatonin is highly influ-
enced by light properties, including light
intensity, length of light exposure, and light
wavelength (i.e., color; Digiovanna, 1994).
Detection of increased light exposure (day)
inhibits melatonin secretion whereas detection
of decreased light exposure (night) stimulates
hormone secretion. Hence, blood levels of mela-
tonin follow a diurnal rhythm with hormone
levels highest at night and lowest during the
day. It is melatonin that synchronizes internal
body functions with a day-night cycle that
shifts in response to seasonal changes in the
length of the day—night cycle (P. S. Timiras,
2003c¢).

Age is accompanied by a decline in melatonin
levels. This decline can have a negative impact
on other diurnal rhythms such as sleep patterns.
Melatonin is known to reach peak concentrations
during sleep, and administration of doses of
melatonin equivalent to nighttime levels have
been shown to promote and sustain sleep (P. S.
Timiras, 2003c). Thus, age-related declines in
melatonin may be linked to the poor sleep qual-
ity and insomnia of some elderly persons.

The Adrenal Glands

The adrenal glands are paired glands located
above the kidneys. Each gland is composed of an
outer region known as the adrenal cortex and
an inner region known as the adrenal medulla.



THE ADRENAL CORTEX

The adrenal cortex secretes three types of hor-
mones; glucocorticoids, mineralocorticoids,
and sex hormones. Secretion of both glucocorti-
coids and sex hormones from the adrenal cortex
is stimulated by pituitary adrenocorticotropic
hormone (ACTH). The secretion of ACTH fol-
lows a diurnal rhythm and is itself stimulated by
corticotropin-releasing hormone (CRH) from
the hypothalamus. Thus, release of glucocorti-
coids and sex hormones from the adrenal cortex
relies on a hypothalamic-pituitary-adrenal path-
way or axis.

G lucocorticoids. Glucocorticoids have sev-
eral metabolic functions. These include increased
amino acid uptake and glucose production by
the liver, decreased amino acid uptake and pro-
tein synthesis in muscle, inhibition of somatic
(nonreproductive) cell growth, suppression of
growth hormone secretion from the pituitary
gland, and mobilization of lipids and cholesterol.
Glucocorticoids also have anti-inflammatory
actions including the inhibition of inflamma-
tory and allergic reactions.

The primary glucocorticoid in humans is
cortisol. Cortisol is synthesized from choles-
terol, and its synthesis follows the diurnal
rhythm of ACTH release. Cortisol levels are
highest in the early morning hours and lowest
in the evening. However, both ACTH and cor-
tisol can be secreted independent of this diurnal
rhythm under periods of physical or psycholog-
ical stress (Aeron Biotechnology, 2005). Cortisol
is, in fact, often referred to as the stress hormone
because it promotes the production of increased
energy necessary for dealing with stress.

When cortisol is secreted it stimulates a
breakdown of muscle protein, releasing amino
acids that can in turn be used by the liver to pro-
duce glucose for energy. Cortisol also makes fatty
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acids, an energy source from fat cells, available
for use. The net effect is an increase in energy
supply that allows the brain to more effectively
coordinate the body’s response to a stressor. The
increased energy supply also helps the muscles to
respond quickly and efficiently to a stressor or
threat that requires a physical response.

Early research suggested that cortisol secre-
tion decreases slightly with advancing age, but
that this decreased secretion is compensated for
by a simultaneous decrease in cortisol excretion
from the body. As a result, normal cortisol lev-
els would be maintained as a person ages. More
recent studies, however, suggest that as long as
individuals are healthy, cortisol secretion
remains unchanged with age (P. S. Timiras,
2003a, 2003¢).

Studies conducted in animals have provided
evidence that under stressful conditions corti-
costerone (equivalent to the human cortisol) is
more elevated among old than young animals. In
addition, this elevated level persists for a longer
period of time in some older animals. It has been
hypothesized that the high levels of cortico-
sterone following a stressor represent a loss of
resiliency of the HPA axis such that the axis fails
to decrease ACTH in response to elevated corti-
costerone levels and, consequently, fails to stop
corticosterone release once the stress has passed.
In rats, there is evidence that the elevated levels
of corticosterone may be toxic to the brain, par-
ticularly the hippocampus. To date there is little
evidence to support an age-related decline in the
competence of the HPA axis among humans.
However, given the age-associated changes
found in animal models, further study of the
changes in the HPA axis among older humans is
warranted (P. S. Timiras, 2003a).

Clearly, glucocorticoids stimulate a beneficial
response during times of stress. However,
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glucocorticoids also have some undesirable
effects including suppression of cartilage and
bone formation, stimulation of bone demineral-
ization, inhibition of portions of the immune
response, and promotion of gastrointestinal tract
bleeding and ulcer formation (Digiovanna,
1994). When glucocorticoids are administered
therapeutically for their anti-inflammatory
effects, their concentration in the blood can rise
to extremely high levels. Excessively high levels
of glucocorticoids exacerbate their aforemen-
tioned negative physiological effects. Given that
older persons are generally at greater risk for
osteoporosis and infection as well as high blood
pressure, therapeutic administration of gluco-
corticoids in this population should be carefully
monitored.

Mineralocorticoids. The mineralocorticoids
derive their name from their critical role in reg-
ulating extracellular concentrations of minerals,
principally sodium and potassium. The primary
mineralocorticoid is aldosterone, which targets
the kidneys. Aldosterone has three major phys-
iological effects—increased renal reabsorption
of sodium or decreased urinary secretion of
sodium; increased renal reabsorption of water
and consequent expansion of extracellular fluid
volume, and increased renal excretion of potas-
sium. These physiological effects of aldosterone
aid in the maintenance of fluid—electrolyte bal-
ance within the body. In addition aldosterone
helps to maintain blood pressure through its
effects on sodium and water retention and in-
creased fluid (i.e., blood) volume (P. S. Timiras,
2003a).

Secretion of aldosterone is stimulated prima-
rily through the release of the enzyme renin
from the kidneys and activation of the renin-
angiotensin-aldosterone system. Renin is
released in response to low blood pressure,

increased osmotic pressure, and adverse changes
in sodium concentrations. Once released, renin
promotes the production of angiotensin, a pep-
tide that then stimulates secretion of aldo-
sterone (P. S. Timiras, 2003a). Conversely, high
blood pressure, decreased osmotic pressure, and
favorable changes in sodium concentrations will
inhibit the release of renin and activation of the
renin-angiotensin system. As a result, the pro-
duction and release of aldosterone is suppressed
(Digiovanna, 1994).

The stimulation and suppression of aldo-
sterone also have secondary regulatory mecha-
nisms. The release of aldosterone is secondarily
stimulated by pituitary ACTH. Suppression of
aldosterone release is secondarily controlled by
high sodium concentrations, potassium defi-
ciency, and the release of atrial natriuretic fac-
tor, a hormone released by the heart in response
to increased blood volume (Digiovanna, 1994).

Aldosterone levels decrease with age. The
primary reason for this decrease is thought to be
a decline in renin activity and subsequent
decline in the activity of the renin-angiotensin-
aldosterone system. The release of aldosterone in
response to ACTH does not appear to undergo
age-related changes (University of California
Academic Geriatric Resource Program, 2004).
Because aldosterone stimulates sodium reten-
tion, decreased levels of aldosterone predispose
older persons to sodium loss and possible
hyponatremia, a condition characterized by
water—mineral imbalance.

In addition to the overall decrease in aldo-
sterone levels, older persons have an impaired
ability to increase aldosterone secretion and
aldosterone blood levels when necessary. Thus,
there is a decline in aldosterone reserve capacity.
This decline is not due to age-related changes in
the adrenal cortex; rather, it is thought to be the



result of decreased ability of the kidneys to
secrete renin when needed (Digiovanna, 1994).

Adrenal Sex Hormones. The primary adre-
nal sex hormone of interest among aging per-
sons is dehydroepiandrosterone (DHEA).
DHEA is, in fact, the most abundant hormone
in the human body (Shealy, 1995). The physio-
logical function of DHEA is not well under-
stood; however, it is known to convert to a
multitude of other hormones, mainly the sex
hormones testosterone and estrogen. The effects
of DHEA are largely the result of the actions of
those hormones to which it is converted
(Dhatariya & Nair, 2003).

DHEA levels are high at birth but then
undergo a precipitous drop until between the
6th and 10th year of life, at which time DHEA
levels begin to steadily increase, achieving max-
imal concentrations during the third decade
(Arlt, 2004). By age 70-80 years DHEA levels
are only 5%—10% of peak values achieved in
early adulthood (Hinson & Raven, 1999). Very
low levels of DHEA are also observed in a vari-
ety of often age-related disease states including
diabetes, cardiovascular disease, Alzheimer’s dis-
ease, and various cancers. Thus, DHEA appears
to be one of the most critical hormones in pre-
dicting disease. It has been hypothesized that
low DHEA levels may be a marker of poor
health status and, as a result, is associated with
not only increased risk of disease, but also
increased mortality (Arle, 2004). As a result of
DHEA'’s association with aging and disease,
DHEA replacement has been touted as a means
of slowing, if not reversing, the aging process as
well as the chronic disease and disability with
which it is often accompanied.

DHEA replacement studies in humans have
produced equivocal results. For example,
research has shown positive effects of DHEA

The Nervous System 199

replacement on muscle strength and body com-
position including increased muscle strength
and decreased fat mass. Positive effects on bone,
including increased bone mineral density, have
also been demonstrated. However, numerous
other studies have found no change in muscle
strength, body composition, or bone density
with DHEA replacement (Dhatariya & Nair,
2003). Overall, there is no consensus regarding
the benefits of DHEA replacement. Although
low levels of DHEA may predispose an individ-
ual to disease, there is no evidence that DHEA
causes disease. In addition, most studies of
DHEA replacement have been short term and,
thus, there is a paucity of information regarding
the benefits (or risks) of DHEA use over long
periods of time (Hinson & Raven, 1999).
DHEA is currently available without a pre-
scription, but given the relative lack of infor-
mation regarding the risks and benefits of its
use, especially in the long term, caution should
be taken in self-administration of the hormone
without medical supervision.

ADRENAL MEDULLA

The adrenal medulla is part of the sympathetic
division of the autonomic nervous system.
Hormones called catecholamines, mainly epi-
nephrine (adrenaline) and norepinephrine
(noradrenaline), are produced in the adrenal
medulla and released in response to sympathetic
nervous system activity. Much like cortisol, epi-
nephrine and norepinephrine play a critical role
in the body’s stress response, and their release is
greatly increased under stressful conditions.
Major physiological effects mediated by epi-
nephrine and norepinephrine hormones include
increased heart rate and blood pressure,
increased metabolic rate, and increased blood
glucose levels and hence increased energy. There
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is also an inhibition of nonessential activities
such as gastrointestinal secretion. This prepar-
ing of the body to respond to stress or threat is
often termed the “fight or flight” response.
Activation of adrenal medullary hormones is
stimulated through a variety of means includ-
ing low blood sugar, hemorrhage, threat of bod-
ily harm, emotional distress, and even exercise.

With aging there is a decrease in epinephrine
secretion from the adrenal medulla. One study
has reported that, under resting conditions, epi-
nephrine secretion is 40% less in older as com-
pared to younger men. However, there is a 20%
simultaneous age-related decrease in epineph-
rine clearance from the circulation (Esler et al.,
1995). As a result, levels of epinephrine con-
centration do not change significantly with age
(Seals & Esler, 2000). Mechanisms for the age-
related decline in epinephrine secretion have not
been well investigated. Hypothesized mecha-
nisms include 1) age-related attenuation in the
adrenal medulla’s response to nervous system
activity, and 2) an overall age-associated decrease
in nervous system activity to the adrenal
medulla. It has also been hypothesized that
reduced epinephrine secretion with age may be
the result of decreased synthesis and storage of
epinephrine in the adrenal medulla (Seals &
Esler, 2000).

Under stressful conditions there is a charac-
teristic increase in epinephrine secretion. This
increase is markedly attenuated in older persons.
Research has found that the increase in epineph-
rine secretion in response to a stressor is reduced
by 33%—-44% in older men as compared to their
younger counterparts (Seals & Esler, 2000).
Thus, the ability of the adrenal medulla to effec-
tively respond to stressful situations is greatly
impaired, even in healthy older adults.

Reproductive Hormones

Please refer to the previous discussion of the
reproductive system for a review of age-related
changes in the reproductive axis and female and
male reproductive hormones.

THE PANCREAS

The hormone-secreting cells of the pancreas
occur in tiny clusters known as the islets of
Langerhans. Four islet cell types have been
identified: the alpha (A), beta (B), delta (D),
and pancreatic polypeptide (PP) cells. These
cells secrete, respectively, glucagon, insulin,
somatostatin, and pancreatic polypeptide. Of
these hormones, only insulin is secreted exclu-
sively by its cell type (B cells). The other hor-
mones are also secreted by the gastrointestinal
mucosa, and somatostatin can be found in the
brain. The function of PP cells has not been
well identified, and as such will not be dis-
cussed here.

Both insulin and glucagon are an integral
part of metabolism regulation, and their secre-
tion is regulated principally by blood glucose
levels. High blood glucose levels stimulate the
release of insulin and inhibit glucagon secre-
tion. The released insulin then stimulates the
cells of the body to absorb an amount of glucose
from the blood that is sufficient to meet the
body’s energy needs. It also acts to promote
storage of excess glucose in the liver, muscle,
and fat cells and to suppress the release of this
stored glucose. The result is a lowering of blood
glucose levels. Conversely, low blood glucose
levels stimulate glucagon release and inhibit
insulin secretion. Secreted glucagon then pro-
motes the release of stored glucose, and the
result is a rise in blood glucose level. Somato-
statin can inhibit the release of both insulin and



glucagon. Yet, the overall role of this hormone
in regulation of blood glucose levels has not
been firmly established.

BLooD GLUCOSE LEVELS

Blood glucose level is generally expressed as the
amount (in milligrams) of glucose per deciliter
(100 ml) of blood. According to the guidelines
of the American Diabetes Association (ADA),
normal fasting plasma glucose (FPG) level is
below 100 mg/dl. When the FPG level lies
between 100 and 125 mg/dl, an individual is said
to have impaired fasting glucose, or impaired
glucose tolerance, meaning that he or she is
unable to reverse a dramatic rise in blood glucose
levels and restore glucose homeostasis. An FPG
of >126 mg/dl indicates a diagnosis of diabetes
(American Diabetes Association, 20095).

In addition to the FPG, a person’s ability to
respond to increased blood glucose levels can
also be measured by the oral glucose tolerance
test (OGTT). The OGTT involves drinking a
solution of concentrated glucose after having
fasted for at least 10 hours. Blood glucose lev-
els are measured at the beginning of the test and
then periodically thereafter for 3 hours.
Individuals with normal glucose tolerance will
exhibit a rise in glucose levels following con-
sumption of the glucose solution, but glucose
levels will return to normal within 2 hours. In
persons with impaired glucose tolerance, blood
glucose levels will remain high for longer than
2 hours. According to ADA guidelines, a person
whose blood glucose level is 140 mg/dl or less
after 2 hours is considered to have a normal glu-
cose response. A person whose blood glucose
level falls to between 140 and 199 mg/dl after
2 hours is said to be glucose intolerant. When,
after 2 hours, blood glucose levels are elevated

The Nervous System 201

to 200 mg/dl or above a person has diabetes
(American Diabetes Association, 2005)

AGE-RELATED GLUCOSE INTOLERANCE

First documented by Spence (1921) and since
confirmed by numerous others, biological aging
is associated with a decline in glucose tolerance.
This decline is generally associated with
impaired response to a glucose challenge such as
the OGTT rather than with fasting glucose lev-
els. Although a small rise in fasting glucose of
1-2 mg/dl per decade has been observed by
some, it is postprandial (following a meal) glu-
cose levels that show the greatest increase, up to
15 mg/dl per decade (Morrow & Halter, 1994).
Thus, the glucose intolerance of aging is asso-
ciated primarily with response to glucose chal-
lenge or oral glucose load (Jackson, 1990).
Approximately 40% of individuals aged 65 to
74 years have some degree of impairment in
glucose homeostasis. This percentage rises to
50% in those over the age of 80 years (Harris,
1990; Minaker, 1990). The altered glucose
metabolism that comes with increased age has
potentially important pathophysiological con-
sequences, because these age-related changes
have been associated with an accumulation of
advanced glycosylation end products (AGEs)
that are believed to contribute to varying age-
related pathologies as well as long-term com-
plications in those who have diabetes (Halcter,
2000). Mechanisms proposed as contributing to
age-related glucose intolerance include impaired
insulin secretion, insulin resistance, and alter-
ations in glucose counterregulation.

Insulin Secretion. Studies of the effects of
aging on insulin secretion provide some evi-
dence that aging may be associated with subtle
impairment in insulin release (Chen, Halter, &
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Porte). Other research, however, has found no
alteration in insulin secretion with age (Peters
& Davidson, 1997), and overall, results from
various studies have provided equivocal results
regarding the role of insulin secretion in the
impaired glucose tolerance of aging. Although
the inability to secrete sufficient amounts of
insulin to overcome the heightened blood glu-
cose levels and insulin resistance associated with
aging may contribute to the phenomenon,
impaired insulin secretion is generally not
regarded as the primary cause of age-related glu-
cose intolerance.

Insulin Resistance. A defect in insulin
action is generally presented as the greatest con-
tributing factor in impaired glucose tolerance
among elderly persons. Evidence suggests that
the primary effect of the aging process on glu-
cose homeostasis is the development of a resis-
tance to the actions of insulin, that is, insulin
resistance (Peters & Davidson, 1997). This
resistance leads to an impaired ability to sup-
press glucose release from the liver as well as an
impaired glucose uptake, with the latter defect
predominating. Skeletal muscle is considered
the primary site of the impaired glucose uptake
(Jackson, 1990). The mechanism(s) through
which this impairment develops is still poorly
understood. However, because insulin receptors
on cell membranes appear to be unchanged with
age (Fink, Kolterman, Griffin, & Olefsky, 1983;
Rowe, Minaker, Pallotta, & Flier, 1983), the
principal cause of resistance to insulin uptake is
assumed to be a postreceptor defect. It is
hypothesized this defect may involve the trans-
portation of glucose from the membrane recep-
tor into the cell. Glucose uptake in virtually all
cells is mediated by transporter proteins.
GLUT4 is an insulin-mediated transporter

located within vesicles in the cells’ cytoplasm.
Upon stimulation by insulin, these vesicles
travel to the cell membrane and release the
GLUT4 transporters, which in turn serve as a
port of cell entry for glucose. In the absence of
insulin stimulation, GLUT4 is transferred back
to vesicles and the entry of glucose is slowed
(Czech, Erwin, & Sleeman, 1996). Thus,
GLUT4 plays a central role in the maintenance
of glucose homeostasis, and it is hypothesized
that impaired GLUT4 synthesis, transfer, and
activity may lead to insulin resistance (Halter,
2000).

Glucose Counterregulation. Research has
reported that glucose counterregulation by
glucagon as well as other hormones—such as
epinephrine, cortisol, and growth hormone—
that tend to raise blood glucose levels is
impaired in healthy elderly individuals (Marker,
Cryer, & Clutter, 1992; Meneilly, Cheung, &
Tuokko, 1994b). Rather than contributing to an
elevation of plasma glucose levels, such a defect
in glucose counterregulation results in delayed
recovery from the hypoglycemic (low blood
sugar) state. Thus, the impaired glucose homeo-
stasis characterizing aging is marked not only
by elevated fasting plasma glucose but also by
periods of prolonged hypoglycemia. The latter
gains even greater importance when it is recog-
nized that in comparison to younger subjects,
elders demonstrate reduced awareness of the
autonomic warning signs of hypoglycemia
(Meneilly, Cheung, & Tuokko, 1994a). Further-
more, they exhibit impaired psychomotor per-
formance during hypoglycemic episodes and
thus are less likely to take the action necessary
to return glucose levels to normal even if they
are aware of the existing hypoglycemia (Meneilly,
2001).



CONFOUNDING FACTORS OF THE GLUCOSE
INTOLERANCE OF AGING

A general consensus exists that the processes of
biological and physiological aging are them-
selves the most important contributors to
impaired glucose homeostasis among elders
(Meneilly, 2001). However, other factors exist
that may contribute to the severity of the
impairment. These include genetic predisposi-
tion (Halter, 2000) as well as various lifestyle
and environmental factors.

Adiposity. Aging is associated with a
decrease in lean body mass (Peters &
Davidson, 1997) and an overall increase in
adiposity as well as a redistribution of adipose
tissue to the intra-abdominal region (Kotz,
Billington, & Leveine, 1999). This tissue
redistribution places the elderly population at
increased risk for development of insulin
resistance and glucose intolerance because
clinical studies have shown that persons with
this adipose distribution pattern exhibit
greater insulin resistance as well as increased
risk of diabetes (Despres & Marette, 1999;
Garg, 1999). Research shows that adipose tis-
sue in the abdominal region is metabolically
more active than that in other regions of the
body due to elevated fatty acid concentrations
in this area (Bjorntorp, 1997; Garg, 1999). It
is hypothesized that this increased metabolic
activity may be the cause of the increased
insulin resistance associated with overweight
and obesity (Despres & Marette, 1999).
Indeed, it has been shown that older people
who are classified as having normal glucose
tolerance have less adiposity, particularly less
intra-abdominal or central adiposity, and they
do not experience a detectable difference in
sensitivity to insulin (Halter, 2000).
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Pbhysical Activity. Physical activity is known
to increase insulin action through heightened
insulin sensitivity (Dela, Mikines, & Galbo,
1999; Jackson, 1990). Thus, decreased levels of
physical activity may contribute to the devel-
opment of insulin resistance. Aging is generally
associated with declines in functional mobility
and a decrease in physical activity, thereby plac-
ing elders at greater risk for impaired glucose
tolerance. Older individuals with greater
degrees of physical activity exhibit better glu-
cose tolerance and less evidence of insulin resis-
tance than do less active older people (Halter,
2000). It has been shown that glucose uptake is
high in elderly athletes and low in bed-ridden
elders compared with elderly controls (Dela et
al., 1999). Furthermore, among elders endurance
training has been shown to produce improve-
ments in insulin-mediated glucose uptake sim-
ilar to those observed in young subjects (Dela et
al., 1999). It must be noted, however, that elders
who are more physically active are also more
likely to have less body fat and less central adi-
posity (Halter, 2000). Thus, it is most likely the
combined effects of reduced abdominal adipos-
ity and increased levels of physical activity that
give rise to greater insulin sensitivity and glu-
cose tolerance.

Dzet. There is some evidence that impaired
glucose tolerance in aging may be due at least in
part to the diminished dietary carbohydrate
intake often observed in elderly persons (Peters
& Davidson, 1997). It has been shown that
increased carbohydrate intake improves glucose
tolerance in both young and old subjects.
However, the older subjects exhibit decreased
glucose tolerance at each level of matched car-
bohydrate intake when compared to the younger
population (Chen et al., 1987). This idea is
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supported by studies showing that when old and
young subjects are fed diets comparable in car-
bohydrate levels, age differences in glucose tol-
erance, insulin secretion, and insulin action are
diminished but still persistent (Halter, 2000).
Thus, age itself appears to be correlated with
decreased glucose tolerance. However, poor lev-
els of dietary carbohydrate intake are likely to
exacerbate the age-related impairments in glu-
cose metabolism.

Polypharmacy. Several pharmacologic agents
are known to affect glucose metabolism, and
older adults are frequent users of such agents.
Therefore, when evaluating alterations in blood
glucose levels among elders, their medication
regimens must be considered and attention
must be paid to potential drug interactions
(Minaker, 1990; Morley & Perry, 1991). Drugs
known to affect glucose metabolism include,
but are not limited to, B-blockers, calcium
channel blockers, glucocorticoids, and other
nonpharmacologic agents such as alcohol, caf-
feine, and nicotine (Bressler & DeFronzo, 1997).
Furthermore, in treating the elderly diabetic
patient, sulphonylureas should be used with
caution. These pharmacologic agents stimulate
insulin secretion and can contribute to the
development of hypoglycemia (Graal &
Wolffenbuttel, 1999). In addition, the interac-
tion of sulphonylureas with some drugs can
increase the hypoglycemic effect of the sulpho-
nylureas (Peters & Davidson, 1997). Thus, el-
derly persons are at increased risk for the
development of prolonged hypoglycemia when
treated with sulphonylureas.

The Muscle

The body’s muscular system is composed of
three types of muscle—skeletal muscle,

smooth muscle, and cardiac muscle. Skeletal
muscles, examples of which include the bicep,
tricep, quadricep, hamstring, and gastrocne-
mius (calf) muscle, make up the majority of the
body’s overall muscle mass. Skeletal muscle is
also the muscle type in which most age-related
changes occur. Thus, skeletal muscle and its
changes with age will be the focus of our dis-
cussion about the aging muscle.

Skeletal Muscle: Structure and
Function

Skeletal muscles are composed of several thin
muscle bundles (Figure 6-17). These bundles
are held together with connective tissue but are
able to move independently of one another
(Arking, 1998). The muscle bundles are com-
posed of several muscle fibers, each of which is
formed from the fusion of numerous individual
myofibrils.

Myofibrils contain two types of protein mol-
ecules—actins and myosins. Actin and myosin
molecules are arranged in a parallel, overlapping
manner within compartments called sarco-
meres. The overlap of actin and myosin within
the sarcomere results in a pattern of alternating
light and dark bands, which accounts for the
striated, or striped, appearance of skeletal mus-
cle. In a state of rest, actin molecules overlap
both ends of the myosin molecules, which are
centered within the sarcomere. Muscle contrac-
tion results when actin molecules are pulled
toward the center of the sarcomere in a ratchet-
ing motion (Figure 6-18). This contraction of
skeletal muscle is controlled by an individual’s
own volition; hence, skeletal muscle has also
been termed voluntary muscle.

Although muscle fibers have a common basic
structure, they can be divided into two distinct
physiological types, fast-twitch and slow-twitch
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Figure 6-17 Structure of the skeletal muscle fiber, myofibril, and sarcomere.
(a) A single muscle fiber teased out of the muscle. (b) Each muscle fiber
consists of many myofibrils. (c) Note the banded pattern of the myofibril.

(d) Sarcomeres consist of thick (myosin) and thin (actin) filaments, as
shown here.
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Figure 6-18 The interaction of
actin and myosin to produce skele-
tal muscle contraction. Inorganic
phosphate (P,) and ADP may be
released during the contraction.
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Source: Reprinted with permission from Nature
Publishing Group.

fibers. These two fiber types produce the same
amount of force per contraction; however, they
produce this force at different rates. White fast-
twitch fibers contract quickly and provide short
bursts of energy, but they fatigue quickly. As a
result of these contractile properties, fast-twitch
fibers are generally used for high-intensity, low-
endurance, generally anaerobic activities such as
sprinting and weight lifting. Red slow-twitch
fibers contract slowly but steadily and are not
easily fatigued. Therefore, these fibers are best
suited for use in aerobic activities of low inten-
sity but high endurance, such as long-distance
running. Slow-twitch fibers are also used for pos-
tural activities, such as the supporting of the
head by the neck. Every person is born with a
fixed ratio of fast-twitch to slow-twitch muscle
fibers. However, the ratio may vary from one
body location to another, and one person may
have a greater ratio of fast-twitch to slow-twitch
fibers in a particular location than does another
person. This phenomenon is part of what can
result in one individual being, for example, a
better sprinter or better long-distance runner
than another.

Aging of the Skeletal Muscle

SARCOPENIA

A reduction in muscle mass occurs to at least
some degree in all elderly persons as compared
to young, healthy, physically active young
adults (Roubenoff, 2001). This reduction in
muscle mass is known as sarcopenia (from the
Greek meaning poverty of flesh), and is distinct
from muscle loss due to disease or starvation.
One population-based study estimated that the
prevalence of sarcopenia rises from 13%—-24%
in individuals under the age of 70 years to
greater than 50% in persons over the age of 80
years (Baumgartner et al., 1998). Sarcopenia is



of great consequence to older persons because it
is associated with tremendous increases in func-
tional disability and frailty. Older sarcopenic
men are reported to have 4.1 times higher rates
and women 3.6 times higher rates of disability
than their gender-specific counterparts with
normal muscle mass (Baumgartner et al., 1998).

The total cross-sectional area of skeletal mus-
cle is reported to decrease by as much as 40%
between the ages of 20 and 60 years (Doherty,
2003), with the greatest loss occurring in the
lower limbs (Doherty, 2003; Vandervoot &
Symons, 2001). Men are known to have greater
total muscle mass than women; however, men
experience greater relative muscle loss with age
than do their female counterparts (Janssen,
Heymsfield, Wang, & Ross, 2000). The reason
for this gender difference has not been clearly
defined, but it is postulated to relate to hor-
monal factors (Janssen et al., 2000). Although
men experience greater relative muscle loss, it
has been noted that sarcopenia may be of greater
concern for older women given their longer life
expectancy and higher rates of disability in old
age (Roubenoff & Hughes, 2000). Gender is not
the only factor contributing to differences in the
rate of sarcopenia. The loss of muscle mass is
highly individualized and greatly dependent
upon genetic, lifestyle, and other factors that
influence the varied mechanisms proposed to
underlie sarcopenia. The most commonly pro-
posed mechanisms include a decline in the num-
ber and size of muscle fibers, loss of motor units
(described below), hormonal influences, altered
protein synthesis, nutritional factors, and lack
of physical activity.

Changes in Muscle Fibers. With age, there
is an overall loss in the number of both fast- and
slow-twitch muscle fibers. By the ninth decade,
approximately 50% fewer muscle fibers are
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present in the vastus lateralis muscle (the lateral
portion of the quadriceps) than are observed in
the same muscle of a 20 year old (Lexell, Taylor,
& Sjostrom, 1988). In addition, a reduction in
the size of muscle fibers has been observed, with
the greatest reduction seen in fast-twitch mus-
cle fibers. Reduction in the size of fast-twitch
fibers ranges from 20% to 50% with age,
whereas slow-twitch fibers have been shown to
reduce in size by only 1% to 25% as a person
ages (Doherty, 2003).

Loss of Motor Units. Muscle fibers are inner-
vated by motor nerves, which extend from the
spinal cord. Each nerve innervates several mus-
cle fibers. The combination of a single nerve and
all the fibers it innervates is known as a motor
unit, and it is this motor unit that allows mus-
cles to contract. Beginning about the seventh
decade of an individual’s life, the number of
functional motor units begins to decline pre-
cipitously (Vandervoot & Symons, 2001). One
group of researchers found that the estimated
number of motor units in the bicep-brachialis
muscle declined by nearly half, from an average
of 911 motor units in subjects less than 60 years
of age to 479 in subjects older than 60 years of
age (Brown, Strong, & Snow, 1988). A similar
degree of motor unit loss was shown in a group
of subjects ages 60 to 80 years compared with a
group of subjects ages 20 to 40 years (Doherty
& Brown, 1993).

The loss of motor units with age is due to an
age-related loss of muscle innervation (Deschenes,
2004). As motor units are lost, surviving motor
nerves adopt muscle fibers that have been aban-
doned due to their loss of innervation (Roubenoff,
2001). This results in an increase in the size of the
adopting motor unit. Thus, older persons gener-
ally have larger, yet less efficient, motor units than
do younger persons (Roubenoff, 2001). Because



208 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

these enlarged motor units are now responsible for
the contraction of a greater number of muscles,
they are generally less efficient. This inefficiency
can lead to tremors and weakness (Enoka, 1997)
and, together with the atrophy of fast-twitch mus-
cle fibers, can result in a decline in coordinated
muscle action (Morley, Baumgartner, Roubenoff,
Mayer, & Nair, 2001). Furthermore, abandoned
muscle fibers that are not adopted by surviving
motor units begin to atrophy as a result of disuse
secondary to their loss of innervation. This atro-
phy contributes to an overall loss of muscle mass.
Muscle atrophy secondary to nerve cell death is
clearly demonstrated through the loss of muscle
mass observed in persons who have suffered a
stroke (Roubenoft, 2001).

Hormonal Influences. Estrogen and testos-
terone are anabolic hormones—hormones that
promote the build-up of muscle. With age, lev-
els of these hormones decline, thereby con-
tributing to muscle atrophy and sarcopenia.
Accelerated loss of muscle around the time of
menopause lends support to the idea that estro-
gen may play a role in the maintenance of mus-
cle mass (Poehlman, Toth, & Gardner, 19995).
There is evidence supporting estrogen replace-
ment therapy as a means of attenuating the loss
of muscle mass among older women (Dionne,
Kinaman, & Poehlman, 2000; Phillips, Rook,
Siddle, Bruce, & Woledge,1993). However,
some research suggests that the beneficial effects
of estrogen replacement are most pronounced in
the perimenopausal period and may have little
to no effect on the loss of muscle mass among
postmenopausal 2003).
Among older men, testosterone supplementa-
tion has been shown to increase muscle mass;
however, studies performed to date have been
conducted among healthy older men. It is not

women (Doherty,

known whether testosterone supplementation

would have the same beneficial effects on mus-
cle mass in older men with physical impair-
ments, chronic disease, or frailty (Bhasin, 2003).
Testosterone has also been shown to increase
muscle strength among elderly women (Davis,
McCloud, Strauss, & Burger, 1995).

Growth hormone (GH) (see “The Endocrine
System” earlier in this chapter) is another ana-
bolic hormone that declines with age. The
decline in GH begins during the fourth decade
of life and parallels the decline in muscle mass
(Roubenoff, 2001). Because of the strong asso-
ciation between GH and muscle mass, adminis-
tration of GH has been suggested as a potential
method by which age-related loss of muscle
mass might be attenuated. However, research
investigating the effects of GH on muscle mass
has produced equivocal results, and there is no
evidence that GH administration results in any
increase in muscle strength (Borst, 2004). In
addition, the use of GH is accompanied by
numerous side effects including fluid retention,
hypotension, and carpal tunnel syndrome, and
these side effects are reported to be more severe
among older persons (Borst, 2004). Given the
equivocal results regarding its efficacy as well as
the side effects associated with its use, GH is not
recommended as an intervention for sarcopenia
(Doherty, 2003).

Protein Synthesis. After exclusion of water,
protein is the primary component of skeletal
muscle and accounts for approximately 20% of
its weight (Proctor, Balagopal, & Nair, 1998).
Furthermore, muscle is the body’s largest repos-
itory for protein Balagopal et al., 1997; Proctor
et al., 1998). When protein breakdown within
the body exceeds protein synthesis, muscle atro-
phy occurs. Some research findings suggest that
aging is associated with a reduced capacity of
skeletal muscle to synthesize protein. Such a



reduction is likely to lead to a decrease in mus-
cle mass among elderly persons. However, other
research (Volpi, Sheffield-Moore, Rasmussen, &
Wolfe, 2001) has found no difference in the syn-
thesis rate of muscle protein with age. Thus,
further studies are needed to elucidate the role
that protein synthesis plays in sarcopenia.

Nutritional Factors. Food intake declines
with age, with greater decline occurring among
men than women (Morley et al., 2001). This
decline is often referred to as the anorexia of
aging, and is hypothesized to be associated with
a decrease in the senses of smell and taste as well
as an earlier rate of satiation with age (Morley et
al., 2001). It is thought that the anorexia of
aging may result in protein intake below the
level necessary to maintain muscle mass and
consequently contribute to sarcopenia (Morley
et al., 2001). However, the degree to which
alterations in protein intake with age may play
a role in age-related loss of muscle mass is
unknown and requires further study.

MUSCLE STRENGTH

Loss of muscle strength, the muscle’s capacity
to generate force, is thought to be secondary to
declines in muscle mass (Ivey et al., 2000), and
decreases in muscle strength are seen with
advancing age. Data from one study demon-
strated that 71% of men between the ages of 40
and 59 and 85% of men age 60 or older had
declines in muscle strength over a 9-year period
(Kallman, Plato, & Tobin, 1990). Age-related
decreases in strength are reported to range from
20%-40%, with even greater decreases of 50%
or more occurring in persons in their ninth
decade or beyond (Doherty, 2003). Older men
experience greater absolute declines in muscle
strength than women; however, because men
have greater total muscle mass than women, rel-
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ative losses in strength are similar between
males and females (Doherty, 2003). The rate at
which the decline in muscle strength occurs has
not been well defined, but longitudinal studies
have shown rates of strength loss of about
1%—-3% per year (Doherty, 2003).

MUSCLE QUALITY

In addition to declines in muscle mass and
strength, advancing age is also associated with
a loss of muscle quality, strength generated per
unit of muscle mass. However, research shows
that age-related declines in muscle quality dif-
fer by both gender and muscle group. A study
(Lynch et al., 1999) of arm and leg muscle qual-
ity in men and women found that age-related
differences in arm muscle quality declined more
among males than females, yet leg muscle qual-
ity declined at similar rates among both gen-
ders. In addition, among men the rates of
decline of leg and arm muscle quality were sim-
ilar. However, among women there was a greater
rate of decline of leg muscle quality than arm
muscle quality. Thus, age-related decline in
muscle quality is highly variable, and studies
examining this decline should be vigilant to
include various muscle groups as well as sub-
jects of both genders.

Resistance Training and

Aging Muscle

Older persons who are less physically active have
less muscle mass and greater rates of disability
than persons who remain physically active as
they age (Evans, 2002). There is a large body of
evidence demonstrating that exercise cannot
only slow or prevent muscle loss with age, but
also increase muscle mass as well as muscle
strength among older persons. Resistance exer-
cise, exercise aimed at increasing the force
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generated by muscle, has been shown to have the
most beneficial effects on aging muscle. One
study (Frontera, Meredith, O'Reilly, Knuttgen,
& Evans, 1988) of 66-year-old men found that a
12-week program of resistance training resulted
in significant increases in the cross-sectional area
of both fast-twitch and slow-twitch muscle fibers.
In addition, muscle strength improved signifi-
cantly. Even among very elderly persons, resis-
tance exercise has shown benefits for age-related
changes in muscle. An 8-week resistance training
program conducted among men and women in
their 90s resulted in a 15% increase in muscle
cross-sectional area and a nearly 175% increase in
the amount of weight subjects were capable of
lifting (Fiatarone et al., 1990). Numerous other
studies have shown that resistance training pro-
grams of 10 to 12 weeks duration, with training
2-3 days per week, result in significant increases
in muscle strength among older persons
(Doherty, 2003). It has been reported that resis-
tance training may restore approximately 75% of
lost muscle mass and 40% of lost muscle strength
(Roubenoft, 2003).

Resistance training has also been shown to
improve muscle quality. Following a 9-week
training program, older men and women
showed statistically significant increases in mus-
cle quality. Furthermore, subsequent to the ini-
tial 9-week program there was a 31-week
detraining period after which levels of muscle
quality remained significantly greater than lev-
els measured before the start of the 9-week pro-
gram (Ivey et al., 2000).

Finally, there is also evidence to support an
increase in protein synthesis with resistance exer-
cise. One study reported an approximately 50%
increase in protein synthesis among 65- to 75-year-
old men following a 16-week progressive resis-
tance training program (Yarasheski, Zackwieja,

Campbell, & Bier, 1995). Improvements in pro-
tein synthesis have also been demonstrated
among frail elderly men and women ages 76-92
years (Yarasheski et al., 1999). Other research has
reported increases in protein synthesis of over
100% following resistance training (Hasten,
Pak-Loduca, Obert, & Yarasheski, 2000).

The plethora of benefits to muscle that result
from resistance training demonstrate the
extreme importance of regular physical activity,
especially of the resistance type, among aging
men and women. It is no wonder that many
have cited resistance training as the most impor-
tant factor in preventing and even reversing the
losses in muscle mass, strength, and power that
come with advancing age.

-1eta stem

The skeletal system is composed of the
206 bones of the body as well as the joints that
connect them. The skeleton, extremely strong
yet relatively light in weight, gives shape and
support to the human body. It also acts to pro-
tect the body; for example, the skull protects
the brain and eyes while the ribs protect the
heart and the vertebrae protect the spinal cord.
The skeleton also provides a structure to which
muscles can attach by tendons, enabling the
body to move. Furthermore, it acts as a set of
levers to modify movement provided by the
muscles, increasing or decreasing the distance,
speed, and force obtained from muscle contrac-
tion (Digiovanna, 1994). When one considers
the importance of the functions performed by
the skeletal system, it becomes apparent that
any alteration or destruction of the skeletal sys-
tem would have potentially serious conse-
quences for the overall health and physical
functioning of the human body.



Bone

In addition to the aforementioned functions of the
skeletal system, each component of bone has its
own unique function(s). A principal function of
bone is mineral storage and the maintenance of
free mineral homeostasis. The predominant min-
eral stored within bone is calcium. Calcium is nec-
essary for, among other things, muscle contraction
and nerve impulse conduction. If it is to aid in
these functions, calcium must be readily and con-
tinuously available in a free form. Yet too much
free calcium may be toxic and too little calcium
may impair or prevent cell functioning. Thus,
there must be a means of maintaining mineral
homeostasis. Bone cells assist in this maintenance.

Bone cells are of three types—osteoblasts,
osteocytes, and osteoclasts (Figure 6-19).
Osteoblasts secrete collagen and minerals to
produce a bone matrix; hence, it is these cells
that are responsible for the construction of new
bone and the repair of damaged or broken bone.
In time, some osteoblasts become embedded in
the bone matrix they produce. They then
become dormant and are termed osteocytes. The
third bone cell type is the osteoclast, which
break down or resorb existing bone, dissolving
minerals of the bone matrix so that these min-
erals can be used by the body.

The formation and resorption of bone are not
separately regulated processes. Osteoblasts and
osteoclasts together in
anatomic structures known as basic multicel-
lular units (BMUs). A mature BMU is com-
posed of both cell types, a vascular supply, a
nerve supply, and connective tissue (Manolagas,
2000). A BMU has a lifespan of approximately
6-9 months, longer than the lifespan of
osteoblasts and osteoclasts. Thus, the BMU
must be continually supplied with new cells.

occur temporary
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Figure 6-19 Cross-section through
a bony trabecula.

osteoblasts

osteoclast

canaliculi

osteocyte

Source: Reprinted from Basic medical endocrinology
(3rd ed.). H. M. Goodman, p. 261, 2003, with permis-
sion from Elsevier.

During development and growth, BMUs
mold bone to achieve proper size and shape by
osteoclastic removal of bone from one site and
osteoblastic deposition at a different one. This
process is known as modeling. By adulthood, the
skeleton has reached maturity and modeling no
longer occurs. However, in adulthood there is
periodic replacement of old bone with new bone,
and this process is known as bone remodeling.
Through bone remodeling, the human skeleton
is completely regenerated every 10 years
(Manolagas, 2000). The purpose of bone remod-
eling is not well understood; however, it is
hypothesized that remodeling occurs to repair
fatigue and damage and to prevent excessive
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aging. Thus, the primary purpose of bone
remodeling may be to attenuate if not prevent
the accumulation of old bone (Manolagas, 2000).
Bone remodeling by the osteoblasts and
osteoclasts is principally controlled through
hormonal regulation. As previously noted in the
discussion of the endocrine system, thyroid cal-
citonin inhibits bone resorption, lowering blood
calcium levels. Parathyroid hormone from the
parathyroid gland has the opposite effect—it
increases bone resorption and mobilizes calcium,
thereby increasing blood calcium levels. Other
hormones are also involved in bone remodeling,
yet often indirectly. Glucocorticoids promote
bone resorption, and growth hormone and
insulin work to increase bone formation.

BONE TYPES

There are two types of bone—cortical or compact
bone and trabecular or spongy bone. Cortical
bone comprises the outer layer of bone and is
composed of numerous osteons—long, narrow
cylinders of bone matrix. The osteons are tightly
fused to one another and possess a complex sys-
tem of blood vessels and nerves. Osteons are con-
tinually dissolved and replaced anew. Cortical
bone surrounds and protects trabecular bone
and provides the majority of skeletal strength.

Trabecular bone makes up the inner portion
of bone and is composed of small pieces of bone
matrix known as trabeculae. The trabeculae are
arranged in very irregular patterns. Compared
to cortical bone, trabecular bone provides only
minimal skeletal strength. The ratio of cortical
bone to trabecular bone varies throughout the
body. Cortical bone is predominant in the limbs
whereas trabecular bone is predominant in
bones of the axial skeleton, such as the ribs, ver-
tebrae, and skull.

Aging of the Bone
BoNE Loss

In order to ensure that there is no net loss of
bone, the amount of bone resorbed by the BMU
must exceed the amount formed. As the body
ages, it loses the ability to maintain this balance
between bone resorption and formation. The
BMU is said to be in a negative balance and
bone loss occurs. Negative BMU balance begins
as early as the third decade, long before
menopause in women (Seeman, 2003a). After
several decades have passed, skeletal mass may
be reduced to half of what it was at 30 years of
age (P. S. Timiras, 2003b).

The osteoclast lifespan is increased by estro-
gen deficiency whereas the lifespan of osteoblasts
declines with such a deficiency. Consequently,
BMU balance becomes more negative. Thus,
estrogen deficiency is a key contributor to bone
loss, and bone loss accelerates in women after
menopause due to a decline in estrogen levels
(Seeman, 2003a). Simultaneously, as osteoclast
activity increases and more bone is resorbed, the
remaining bone becomes more porous. The
result of this increased porosity is a decline in
bone mineral density. Unfortunately, bone loss
continues from the lower density bone and at a
higher rate than before menopause. The
increased rapidity of bone loss is explained by 1)
the increasingly negative BMU, 2) a higher
remodeling rate, and 3) reduction in the mineral
content of bone due to the replacement of older,
more densely mineralized bone with younger,
less densely mineralized bone (Seeman, 2003b).

Estrogen deficiency also plays a role in bone
loss among men. Although men do not undergo
the midlife acceleration in bone remodeling
characteristically seen in women, decreased bone



mineral density among men is due to a decline
in levels of estrogen, not testosterone (Seeman,
2003a). It has been suggested that estrogen may
regulate bone resorption whereas both estrogen
and testosterone may regulate bone formation
(Falahati-Nini et al., 2000). At any given age
bone mass is greater in men than in women, but
the rate of bone loss is generally accelerated
among women (Arking, 1998). However, the
overall loss of bone is quantitatively similar in
persons of both genders, suggesting that bone
loss may occur over a longer period of time in
men than in women (Seeman, 2003b).

BoONE TYPE

The majority of bone remodeling occurs within
trabecular bone, and in both men and women
bone loss occurs at least a decade earlier in tra-
becular bone than in cortical bone (Arking,
1998). As the body ages, trabeculae become thin-
ner and weaker. In addition, some may disappear
entirely and cannot be replaced. As a result of
these changes the bone becomes permanently
weaker at the site of trabeculae thinning or loss.
Furthermore, some trabeculae may become dis-
connected from the others, resulting in a decline
in bone strength (Digiovanna, 1994).

Corticol bone loss is not detected until about
40 years of age, at which time the rate of loss
begins to increase. However, the loss of cortical
bone still occurs at only half the rate of trabec-
ular bone loss (Digiovanna, 1994). Loss of tra-
becular bone occurs from the inside of the bone
outward. Normally, old osteons shrink and are
dissolved while new osteons form next to them
and eventually fill the space left by the old ones.
With age, however, new osteons are unable to
fill this space completely, leaving larger and
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larger gaps between existing osteons. The result
is a weakening of the bone.

BONE STRENGTH

With age there is not only a loss of bone, but also
a loss of bone strength. This loss of strength has
been attributed to at least two different processes.
The first is the increased porosity of bone that
occurs due to continuous bone remodeling.
Greater porosity reduces the structural strength
of bone. The second is an age-related increase in
bone mineralization leading to increased brittle-
ness of bone (Arking, 1998). In childhood
approximately two thirds of bone is composed of
collagen and connective tissues whereas in aged
individuals minerals comprise two thirds of bone
structure (P. S. Timiras, 2003b). Bone strength is
a property that allows bone to withstand forces
applied to the skeleton during movements such
as bending and stretching. Strong, young bones
will respond to force with flexibility and resil-
ience, bending as needed. But aged bones are
more likely to snap when subjected to force.
Consequently, the age-associated decline in bone
strength increases older persons’ risk of bone frac-
ture (Arking, 1998). See below for further dis-
cussion of bone fractures among older persons.

Age-Related Disease and Injury
of the Bone

OSTEOPOROSIS

Osteoporosis is a disease that results from reduc-
tions in bone quantity and strength that are
greater than the usual age-related reductions.
Bones of those with osteoporosis are generally
very porous, containing numerous holes or
empty pockets. In addition, they are thin and
fragile and, consequently, extremely prone to
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fracture (discussed below). An estimated 10 mil-
lion Americans suffer from osteoporosis and
another 34 million have low bone mass that puts
them at increased risk for the disease. The major-
ity of osteoporosis cases, 8 million (80%), occur
in women whereas only 2 million (20%) occur in
men (National Osteoporosis Foundation, 2004).

BONE FRACTURE

Osteoporosis and the general progressive loss of
bone mass with age leads to increased risk of frac-
ture among older persons. Fifty percent of women
and 25% of men over the age of 50 years will
experience an osteoporosis-related fracture in
their lifetime. Fractures in elderly persons often
occur as the result of only minimal or moderate
trauma whereas in younger persons considerable
force is required to fracture a bone. In addition,
the fractures that occur in old age generally occur
at different sites than those that occur at younger
ages. Among younger persons the most common
site of fracture is the bone shaft, yet in older per-
sons fractures generally occur next to a joint (P. S.
Timiras, 2003b). Regardless of the site of frac-
ture, fractures among older adults are generally
more difficult to prevent or repair, and recovery
from fracture occurs much more slowly in older
persons than in young individuals.

In young adults fractures occur more fre-
quently among males than females. This is
hypothesized to be the result of males’ generally
more frequent engagement in physical activity
and exposure to accidental falls (P. S. Timiras,
2003b). In older adults, however, women gen-
erally experience greater fracture rates than men.
This gender difference may be due, at least in
part, to the fact that women begin life with a
smaller skeleton that adapts less well to aging
than that of men (Seeman, 2002). This gender
difference in fracture incidence with age is most

evident in fractures of the vertebrae, forearm,
and hip (P. S. Timiras, 2003b).

There are also racial differences in the rate of
fracture. The rates of fracture associated with old
age are significantly lower among African
Americans than Caucasians, specifically three
times lower among African American women
and five times lower among African American
men. These racial differences may be explained
by the 10% to 20% greater bone mass and den-
sity of adult bone among African Americans. In
addition, bone remodeling occurs more slowly
among African Americans than Caucasians (P. S.
Timiras, 2003b).

Joints

Joints or articulations are junctions between two
or more bones. Three types of joints comprise
the body’s articular system. Immovable joints
or fibrous joints consist of collagen fibers that
bind bones tightly together. The toughness of
collagen allows minimal, if any, shifting of
bones, and as such the joints are immovable.
Skull bones are examples of immovable joints.
These joints keep the skull in place, allowing
support and protection of the brain.

Cartilaginous joints are joints in which a
layer of cartilage separates the two connected
bones. These joints may also have ligaments to
aid in holding bones together. Cartilaginous
joints allow for slight movement. Examples of
this type of joint include the joints between ver-
tebrae. These cartilaginous joints are known as
intervertebral disks, and together with strong
ligaments they hold the vertebrae together and
aid the vertebrae in supporting the weight of
the body. They also allow the vertebral column
to bend and twist slightly.

The third and most common type of joint is
the synovial joint. The bones that this type of



joint connects contain smooth cartilage on their
opposing ends. This cartilage minimizes friction
when the joint moves. A sleeve of connective tis-
sue encapsulates the ends of the two bones that
have been joined. The joint capsule is lined with
the synovium, a membrane that secretes syn-
ovial fluid. The fluid is thick and slippery,
allowing easy movements of the bones. In addi-
tion, it absorbs part of the shock sustained by the
joint. Although synovial joints, together with
reinforcing ligaments, bind two bones tightly
together, they are characterized by free range of
motion. Nearly all the joints in the arms, legs,
shoulders, and hips are synovial joints.

Aging of the Joints

IMMOVABLE JOINTS

With increasing age the collagen between the
bones of immovable joints becomes coated with
bone matrix. As a result, the space between bones
gets even narrower and the bones may eventually
fuse together completely. Consequently, the joints
become stronger. Therefore, with age immovable
joints actually improve.

CARTILAGINOUS JOINTS

The aging process is associated with a stiffening
of the cartilage comprising cartilaginous joints.
Ligaments also become stiffer and less elastic. The
result of these changes is a reduction in the
amount of movement allowed by the cartilaginous
joints. Vertebral movement is decreased and there
is a decline in the ability of intervertebral disks
to support the body and cushion the spinal cord.
With age the vertebrae weaken and, as a result,
the weight of the body forces the intervertebral
disk to expand into the vertebrae, forming a con-
cave region. This change appears to force more of
the weight of the body onto the outer edge of the
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intervertebral disk, compressing the disk (Digio-
vanna, 1994). The result is a shortening of the
spinal column and a decrease in body height.

SYNOVIAL JOINTS

The functional ability of synovial joints begins
to decline around 20 years of age (Digiovanna,
1994). As a person ages both the joint capsule
and the ligaments become shorter, stiffer, and
less able to stretch. In addition, the cartilage lin-
ing the bones becomes calcified, thinner, and
less resilient (Arking, 1998). Consequently, it
becomes more difficult to move, and range of
motion and efficiency of the joint are reduced.
As a result, both the initiation and speed of
movement begin to slow with age. This leads to
a lessened ability to maintain balance and makes
it difficult to act quickly to minimize the force
of impact resulting from a fall or other physi-
cally harmful event.

With age the synovial membrane also becomes
stiffer and less elastic. In addition, it loses some
of its vasculature, which in turn reduces its abil-
ity to produce synovial fluid. The fluid that is
produced is thinner and less viscous (Arking,
1998). As a result of these changes in the synovial
membrane and fluid, there is a decline in the ease
and comfort with which the joints move within
the joint capsule as a person ages.

The net result of the aging of synovial joints
is often increased injury and decreased activity
performance. However, there is evidence to
demonstrate that this net result can be slowed
or minimized through continual physical activ-
ity. Exercise can increase flexibility of the joint
components and also appears to increase circu-
lation to the joints (Digiovanna, 1994).

It should be noted here that at least some, if
not many, of the changes in joints with age may
be due not to the aging process but to repeated



216 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

injuries the joints experience over time due to
the performance of regular daily activities. It is
often difficult to distinguish these latter effects
from true biological aging (Digiovanna, 1994).

Disease of the Joints

OSTEOARTHRITIS

Age-related changes in the joints often result in
or are compounded by arthritis, a disease char-
acterized by inflammation of the joints and
accompanied by joint pain and injury. There are
more than 100 different types of arthritis, but
the two most common forms are osteoarthritis
and rheumatoid arthritis.

Osteoarthritis is by far the most common
form of arthritis, accounting for more than half
of all arthritis cases (Digiovanna, 1994). More
than 20 million people in the United States
have osteoarthritis, and the disease is much
more common among older persons. More than
half of people 65 years of age or older would
show x-ray evidence of osteoarthritis in at least
one joint. Before age 45, osteoarthritis is more
common among men, but after age 45 it be-
comes more common in women (National Insti-
tute of Arthrtis and Musculoskeletal and Skin
Diseases, 2002).

Osteoarthritis frequently affects the weight-
bearing joints, such as the hips, knees, and lower
spine. Finger joints also are common sites of
osteoarthritis. This form of arthritis causes a
breakdown and weakening of cartilage, which
results in a decreased ability to cushion the ends
of the bones. If enough cartilage is lost, the bones
will begin to rub against each other. The bones
then respond by producing more bone matrix,
which builds up and can lead to an enlargement
of the joints and difficulty in joint movement. In
addition, the bone matrix produced may be
rough and jagged and, when it rubs against soft

tissues, can cause pain. Furthermore, with age
there is a decrease in synovial fluid concentration
and viscosity. This decrease may lower the lubri-
cating and cushioning properties of the joints,
making movement of the joint difficult and
painful (Moskowitz, Kelly, & Lewallen, 2004).

The Sensorv Svstem

The sensory system provides constant stimu-
lation to the body and relays important mes-
sages to the mind and body. The sensory
system may be viewed as a system that can
evoke emotion and memories, and when dis-
rupted can influence quality of life (Arking,
1998; Digiovanna, 1994; Weiffenbach, 1991).
Age-related changes to touch, smell, taste, vi-
sion, and hearing lead older individuals to
interact with the environment differently than
they did at a younger age.

Touch

The ability to touch and distinguish texture and
sensation tends to decline with age due to a
decrease in the number and alteration in the
structural integrity of touch receptors, or Meissner’s
corpuscles, and the pressure receptors, or the
Pacinian corpuscles (Arking, 1998; Digiovanna,
1994, 2000). Receptors that are related to the
sense of touch are also known as mechanore-
ceptors. See Figure 6-20 for an illustration and
location of mechanoreceptors in the integumen-
tary system. Changes to these touch and pressure
receptors lead to a decrease in the ability to
acknowledge that an object is touching or apply-
ing pressure to the skin; a decrease in the ability
to identify where the touch or pressure is occur-
ring; an inability to distinguish between how
many objects are touching the skin; and a
decreased ability to identify objects just by touch
(Digiovanna, 1994, 2000). Aging changes to the
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Figure 6-20 General sense receptors.
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skin as well as changes in surface hair may also
play a role in diminished touch. (See the follow-
ing section, “The Integumentary System.”)
Arking (1998) suggests that the skin on the
hands, the most sensitive to touch, undergoes the
most age-related change in touch. In addition to
the hands, Stevens and Choo (1996) found that
the feet undergo major declines in touch sensi-
tivity with age. This conclusion may be explained
by a higher concentration of receptors in the
hands and feet whereas the rest of the body has a
larger surface area over which receptors are dis-
persed. Stevens and Patterson (1995) conducted
a spatial acuity study of touch that involved
changes in stimuli related to discontinuity, skin
location, and area on the skin as well as changes
in the orientation of stimuli in older versus
younger adulcs. Conclusions from this study
showed that all four acuity measures declined
with age at a rate of 1% per year between the ages
of 20 and 80. Furthermore, these researchers
demonstrated that acuity at sites such as the fore-
arm and lip declined less quickly than acuity in
the fingertips. These changes to touch can be
related to a decline in the number of sensory neu-
rons and a decreased ability of the remaining sen-
sory neurons to efficiently relay signals critical to
the detection, location, and identification of
touch or pressure on the skin (Digiovanna, 1994,
2000).

Smell

OLFACTORY SYSTEM ANATOMY

The chemical senses of smell and taste work
together and influence each other as a functional
entity (Weiffenbach, 1991). The olfactory sys-
tem contains supporting cells for mucous pro-
duction, olfactory receptors, and basal cells that

replenish every 2 months and eventually trans-
form into new olfactory receptors and the actual
olfactory receptors (Sherwood, 1997). When
basal cells transform into receptors the entire
neuron, including the axon that projects into
the brain, is completely replaced (Sherwood,
1997). The olfactory axons connect to the olfac-
tory bulb and the olfactory nerve layer. The
nerve layer synapses into the glomerulus, send-
ing messages to the primary olfactory cortex of
the brain (Kovacs, 2004). Approximately 5 mil-
lion olfactory receptors of about 1,000 different
types are located in the nose. Each receptor type
detects one miniscule component of an odor
instead of the odor as a whole (Sherwood, 1997).

AGE-RELATED OLFACTORY CHANGES

Olfaction, or the sense of smell, appears to be
reduced with age, as demonstrated by threshold
studies of stimulus strength. A decrease in smell
is also referred to as hyposmia (Seiberling &
Conley, 2004). Evidence shows peaks in the
senses of smell and taste during the 20s and 40s,
but by the 60s and 70s there is a decline in olfac-
tion. This decline includes reduced ability for
both odor detection and identification, especially
among males. Over 50% of people age 65 years
or older have significant olfactory dysfunction
(Arking, 1998; Kovacs, 2004; Seiberling &
Conley, 2004). A decrease in the number of
olfactory neurons and weakening of olfactory
neural pathways to the brain lead to a reduction
in the ability to identify and distinguish aromas
(Digiovanna, 1994, 2000; Seiberling & Conley,
2004). At the age of 25 years, the olfactory bulb
contains approximately 60,000 mitral cells. By
the age of 95 years, there are only 14,500 mitral
cells. This decline in cell numbers decreases the
functional ability of the olfactory neural system



(Bhatnagar, Kennedy, Baron, & Greenberg, 1987).
As discussed in “The Nervous System” section,
neurofibrillary tangles and amyloid plaques can
be observed in the aging brain and have been
documented in the olfactory bulb (Kovacs, 1999,
2004). See Figure 6-21 to identify olfaction
pathways and neural correlates. Age-related gen-
der differences include that males show greater
declines in detection and identification of odors
than do females (Arking, 1998; Kovacs, 2004).

Concerns associated with the declining sense
of smell in older populations include the inabil-
ity to smell harmful odors such as gas or smoke
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in the home and the inability to smell pleasur-
able memory-invoking aromas such as flowers
(Digiovanna, 1994, 2000; Kovacs, 2004;
Stevens, Cain, & Weinstein, 1987). A decline in
the ability to smell can also influence the sense
of taste, often causing older individuals to
change their eating habits and to receive less
enjoyment from food (Cowart, 1989; White &
Ham, 1997). The decline in smell is much more
predominant than the decline in taste, but indi-
viduals often say that the sense of taste has
changed when actually it is the sense of smell
that is impaired (Seiberling & Conley, 2004).

Figure 6-21 The olfactory system.
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Taste

ANATOMY OF GUSTATION

Taste, or gustation, and the chemoreceptors
for taste are located in approximately 10,000
taste buds found mostly on the tongue, but also
in the rest of the oral cavity and throat
(Sherwood, 1997). Taste receptors constantly
renew about every 10 days through generation
of new receptor cells (Sherwood, 1997). The four
primary tastes include sweet, salty, bitter, and
sour with a proposed fifth primary taste known
as umami, an amino acid and peptide
(Digiovanna, 1994, 2000; Sherwood, 1997).

AGE-RELATED GUSTATION CHANGES

Aging causes a decrease in taste, also known as
hypogeusia, usually more noticeable around
the age of 60 with more severe declines occur-
ring over the age of 70 (Seiberling & Conley,
2004). However, the sense of taste seems to
decrease only slightly with age and can be vari-
able among individuals (Digiovanna, 1994,
2000). Threshold studies, or studies that eval-
uate the lowest level of stimulus needed to reach
threshold to invoke a response, are often used to
measure taste (Digiovanna, 1994, 2000). Thres-
hold studies have demonstrated some age-
related, quality-specific changes in taste. The
ability to detect salt changes the most with age
whereas detection of sugar does not appear to
change (Bartoshuk & Dulffy, 1995; Cowart,
1989; Digiovanna, 1994, 2000; Weiffenbach,
1991; Weiffenbach, Baum, & Burghauser, 1982).
Taste changes with age are not as well under-
stood as changes in smell, but it has been
hypothesized that there is a decrease in the
number of taste buds as well as a change in taste
receptors and cell membrane ion channels with
age (Mistretta, 1984; Seiberling & Conley,

2004). Because taste buds have the ability to
regenerate every 10 days, any changes in taste
are most likely correlated with disruptions in
taste receptors and cell membranes. Of course,
taste sensation can be disrupted for other reasons
including medication use, smoking, disease, in-
fections, and poor oral health (Schiffman, 1997,
Seiberling & Conley, 2004). The most common
concerns related to changes in taste, which are
strongly tied to changes in smell, are food poi-
soning and malnutrition (Schiffman, 1997).

Vision

The eyes monitor objects and conditions around
the body, continually sending sensory messages
to the brain such that the body can elicit appro-

priate responses to the outside environment
(Digiovanna, 2000).

ANATOMY AND AGE-RELATED CHANGES IN
EYE STRUCTURE

Many older adults experience dry eyes and/or a
feeling of irritation, as if an object is in the eye.
This condition is known as dry eye syndrome
(Kollarits, 1998). Dry eye syndrome may be
explained by age-related decline in the amount
of tears produced by the conjuctiva, the thin
surface layer of the eye that is exposed to air. The
conjuctiva normally helps to lubricate the eye
and eyelid (Digiovanna, 1994, 2000; Kalina,
1999). The cornea, a transparent structure
behind the conjuctiva, reflects light traveling
through the eye; with age the cornea tends to
decrease in transparency. This decrease can cause
a reduction in the amount of light entering the
eye as well as an increase in light scattering
(Digiovanna, 1994, 2000). The scattered light
still reaches the retina, albeit in incorrect areas
causing bright areas in the field of view. This
phenomenon is known as glare (Digiovanna,



1994, 2000). See Figure 6-22 for an overview
of the physiology of the eye. Behind the cornea
lies the iris, which contains a hole called the
pupil. The pupil allows light to pass into the eye
(Digiovanna, 1994 2000).

Collagen fibers in the eye begin to thicken
and muscle cell numbers decrease with age.
These changes reduce the ability of the pupil
and iris to work together to constrict and dilate.
As a result, the eye is unable to appropriately
adapt to changing light intensities (Digiovanna,
1994, 2000; Kalina, 1999). The lens of the eye
demonstrates an age-related loss of elasticity
that has also been attributed to changes in col-
lagen fibers. With age, the lens of the eye

The Sensory System 221

becomes less curved and more flat. In addition,
there is a decreased transparency to colors of
light, especially blue, and formation of opaque
spots that block and scatter light (Digiovanna,
1994, 2000). Retinal rods of the eye that are
responsible for low light vision demonstrate
age-related changes, whereas retinal cones
remain relatively stable (Kalina, 1999). The
center of the eye contains vitreous humor, a gel
containing collagen fibrils. With age, the vit-
reous humor loses transparency and there is an
increase in the scattering of light, which may
potentially cause floaters (Digiovanna, 2000;
Kalina, 1999; Kollarits, 1998). The amount of
aqueous humor, or fluid between the cornea and

Figure 6-22 Anatomy of the human eye.
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lens, produced declines with age, resulting in
structural corneal changes such as flattening
(Digiovanna, 2000; Kalina, 1999). All of these
age-related structural changes in the eye explain
many of the age-associated changes in vision.

AGE-RELATED CHANGES IN
VisuAL FUNCTION

One of the most common visual concerns in
aging that occurs over time, but which becomes
most notable around 40 years of age and older,
is presbyopia or the inability to focus on nearby
objects, such as newsprint. This inability is also
known as farsightedness (Digiovanna, 1994;
Jackson & Owsley, 2003). Presbyopia is gener-
ally corrected using bifocals and trifocals in
lenses (Jackson & Owsley, 2003). Several stud-
ies have shown a decline in visual acuity, or the
smallest object or detail that can be seen, even
in individuals wearing corrective lenses. This
decline may be correlated with a decrease in the
neurons along the visual pathway as well as
changes in the actual lens of the eye (Jackson &
Owsley, 2003). Sensitivity to contrast, or the
ability to observe a pattern in different light and
intensity, also declines with age as a result of
changes in the optics of the eye. Contrast sensi-
tivity further declines under conditions of low
light. Such a decline is likely due to changes in
the neural pathways (Jackson & Owsley, 2003;
Owsley, Sekular, & Siemsen, 1983; Sloane,
Owsley, & Alzarez, 1988). Decline in contrast
sensitivity is demonstrated by older individuals’
complaints that driving and seeing road signs at
night is very difficult, prompting them to drive
only in daylight. All of these changes can be
associated with aging of the cornea. Corneal
aging is characterized by decreased transparency,
greater scattering of light, and a flattening effect
that results in reduced refraction, as previously

described (Digiovanna, 1994). Another com-
mon complaint among older individuals per-
tains to changes in the visual field. Studies have
demonstrated a narrowing of both the central
and peripheral visual fields in older adults as
compared to those of young adults. Narrowing
is greater in peripheral fields as a result of dis-
ruption in the visual neural pathway (Haas,
Flammer, & Schneider, 1986; Jackson & Owsley,
2003; Johnson, Adams, & Lewis, 1989). This
decrease in the visual field area causes a lessened
ability to visually search environmental sur-
roundings, making it difficult to identify and
discriminate objects and moving targets
(Jackson & Owsley, 2003). Other consequences
of aging changes in the visual neural pathway
are demonstrated by decreased detection and
awareness of moving objects as well as dimin-
ished ability in distinguishing one motion from
another very similar motion (Ball & Sekular,
1986; Gilmore, Wenk, Naylor, & Stuve, 1992;
Jackson & Owsley, 2003). For instance, a police
officer directs traffic around an accident scene on
a two-lane highway by motioning one lane to
slow and stop while motioning a car in the
opposite lane to proceed slowly around. From a
distance the older driver may not be able to
clearly distinguish the hand movements of the
officer until he or she is much closer to the
scene. The speed with which individuals can
visually process information tends to slow in the
older adult. As a result, older adults need to
focus on an object for a longer period of time in
order to identify and describe it (Jackson &
Owsley, 2003; Salthouse, 1993).

Visual attention, divided attention, and
selective attention also decrease with aging,
more pronounced deficits occurring when
objects or information are shown very quickly
(Jackson & Owsley, 2003). Impaired divided



attention can be observed when an older adult is
given two simultaneous tasks to complete, such
as viewing a series of two pictures side by side
on a computer screen for 5 seconds. If the older
adult is instructed to learn the name on a build-
ing in one picture and to count how many ani-
mals are in the other picture, he or she will
eventually begin to focus on only one picture.

Age-related changes in color vision lead to
impaired color discrimination, especially along
the blue—yellow color continuum. This indi-
cates increased absorption of short wavelengths
and a deficiency in those cones associated specif-
ically with short wavelengths (Jackson &
Owsley, 2003). The photoreceptors—rods and
cones—also demonstrate age-related changes.
The rod photoreceptors aid vision in the dark
and in other low-light situations and demon-
strate a greater age-related decline in density
than do cone photoreceptors. Cone photorecep-
tors aid vision in regular and bright light situ-
ations and are involved in color vision. These
photoreceptors maintain relative stability in
density with age (Curcio, Millican, Allen, &
Kalina, 1993; Jackson & Owsley, 2003). The
decline in rod photoreceptors also provides evi-
dence to support the common complaint of
older individuals that they do not see as well at
night, especially when driving.

AGE-RELATED EYE DISEASES

The most common causes of vision loss in the
older adult population are cataracts, glaucoma,
macular degeneration, and diabetic retinopathy
(Heine & Browning, 2002; Jackson & Owsley,
2003; Kollarits, 1998). These are all eye diseases
or conditions that present more frequently in the
aging population, but should not be considered as
usual aging. The presence of cataracts, or a de-
crease in the transparency of the lens in the eye,
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is fairly common in the older population and
everyone who lives long enough will experience
some degree of cataracts (Digiovanna, 1994;
Kollarits, 1998). By the age of 75 approximately
50% of older adults will show signs of cataracts
and about 25% of these cases will be advanced
cataracts, with more instances occurring in wo-
men than men (Klein, Klein, & Linton, 1992a).
Risk of glaucoma, increased intraocular pressure,
is partly genetic but is also subject to environ-
mental influences. Glaucoma causes loss in the
peripheral visual field (Duggal et al., 2005;
Kollarits, 1998). In general, intraocular pressure
increases with age (Kalina, 1999). Around 2% of
individuals in the United States over the age of 40
experience glaucoma, with a higher prevalence in
African Americans (Kollarits, 1998). Adults age
75 or older also demonstrate a high incidence of
macular degeneration (Klein et al., 1992b), which
is a major cause of irreversible vision impairment
and blindness. It accounts for 22% of cases of
blindness in one eye and 75% of cases of legal
blindness in adults 50 years of age or older (Klein,
Wang, Klein, Moss, & Meuer, 1995). Diabetic
retinopathy relates directly to the presence of dia-
betes. Diabetes is a disease state and not a part of
usual aging; therefore, this topic will not be cov-
ered in this section.

Hearing

THE EXTERNAL CANAL

The external canal of the ear consists of the vis-
ible external ear opening, known as the pinna
or auricle, and the canal that extends to the
eardrum or tympanic membrane (Digiovanna,
2000; Patt, 1998). Small vellus hairs cover the
entire ear canal and larger tragus hairs concen-
trate only in the most external portion of the
canal (Patt, 1998). Cerumen glands situated in
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the ear canal open into hair follicles and onto
skin producing the odor associated with ceru-
men, or ear wax (Patt, 1998). Age-related
shrinkage of cerumen glands causes cerumen to
become dryer. In turn, there is often blockage
of the external canal and a decreased ability to
hear (Digiovanna, 2000; Rees, Duckert, &
Carey, 1999; Patt, 1998). In aging, the outer
ear loses elasticity, external ear canals narrow,
and the tympanic membrane stiffens (Heine &
Browning, 2002; Schuknecht, 1974). The skin
on the ear becomes thinner and more suscepti-
ble to tears and infection (Rees et al., 1999).
Hair on the external ear becomes longer and
denser (Digiovanna, 2000; Patt, 1998).

THE MIDDLE EAR

The middle ear consists of three small bones
called the auditory ossicles. These bones are the
malleus, incus, and stapes (Digiovanna, 2000).
The ossicles amplify the vibrations sent from the
external ear so as to maintain intensity of the
sound wave traveling to the cochlea of the inner
ear (Digiovanna, 2000). The middle ear also
loses elasticity and the ossicles tend to shrink
with age (Heine & Browning, 2002; Patt, 1998;
Schuknecht, 1974). Narrowing of the joint
space between ossicles occurs as a result of age-
related calcification of the joint capsule and
deterioration of the cartilage. However, this nat-
rowing does not seem to cause loss of sound
waves in the middle ear (Jerger et al., 1995;
Patt, 1998; Rees et al., 1999).

THE INNER EAR

The cochlea of the inner ear, also called the hear-
ing organ, is spiral in shape and is filled with
perilymph liquid (Digiovanna, 2000; Patt,
1998). Within the cochlea, vibrations pass from
the perilymph through the vestibular mem-

brane into endolymph, another cochlear liquid,
and finally to the basilar membrane (Digiovanna,
2000). See Figure 6-23 for a representation of
ear anatomy as well as changes to the ear and
hearing processes. The inner ear shows a loss of
elasticity in the basilar membrane as well as
degeneration of the organ of Corti, manifested
as increased shrinkage and loss of hair cells
(Heine & Browning, 2002; Schuknecht, 1974).
Degeneration of small blood vessels in the
cochlea leads to a reduction in endolymph pro-
duction and a diminished ability of vibrations
to travel through the ear (Digiovanna, 2000). In
the auditory portion of the brain, the cortex dis-
plays shrinkage, loss of neurons, and decreased
blood flow (Heine & Browning, 2002; Schuk-
necht, 1974). Age-related hearing loss occurs as
a result of changes in the inner ear (Digiovanna,
2000; Rees et al., 1999).

THE VESTIBULAR SYSTEM

The inner ear encompasses the cochlea as well as
the vestibule and balance organs (Patt, 1998).
In the vestibular system, age-related decline
occurs in hair cells, ganglion cells, and sensory
nerve fibers (Patt, 1998; Rees et al., 1999). The
vestibular system together with the eye and pro-
prioceptors helps to maintain physical balance
of the body (Rees et al., 1999). Among those
ages 65 or older, 90% of reports of vertigo or
other imbalance result in physician office visits
(Patt, 1998; Rees et al., 1999).

HEARING MECHANISM

Hearing is the result of sound waves entering
the external ear and canal, traveling to the tym-
panic membrane and sending vibrations accord-
ing to sound wave intensity. These vibrations
are relayed to the ossicles and on toward the
cochlea, which is considered the hearing organ
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Figure 6-23 The anatomy of the ear and the parts of the ear that show

changes with age.
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(Jerger, Chmiel, Wilson, & Luchi, 1995). The
vibrations initiate a wave motion in the cochlea,
causing changes in the basilar membrane and,
in turn, stimulating the hair cells in the cochlea.
Eventually signals are sent through nerve fibers
to the central auditory system (Jerger et al.,

1995).

HEARING Loss

Aging changes that cause hearing loss include
the alteration and decline in threshold sensitiv-
ity, the ability to hear high frequency sounds,
and the ability to discern speech (Rees et al.,
1999). Age-related hearing loss, also known as
presbycusis, remains the most common sensory
deficit in the older population. Approximately
35% of men and women age 60 to 70 years and

39% over the age of 75 report difficulty with
conversation when they are in areas with back-
ground noise (Fransen, Lemkens, Van Laer, &
Van Camp, 2003; Rees et al., 1999). Typically,
hearing loss, observed more often among males
than females, occurs in both ears. The ability to
hear higher frequency sounds is generally
affected the most. Hearing loss is most closely
correlated with sensorineural disruption
(Fransen et al., 2003; Rees et al., 1999).

A constant decline in hearing is observed in
aging. Higher frequencies are affected first and
then, with decreased hearing ability, the fre-
quencies become more variable. Hearing acute-
ness varies with age at the onset of hearing loss
as well as with progressive states and hearing
severity (Fransen et al., 2003; Rees et al., 1999).
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Hearing loss has been physiologically corre-
lated to loss of hair cells and cochlear neurons
as well as degeneration of the stria vascularis in
the ear (Fransen et al., 2003). Four categories
of presbycusis correlate the deterioration in
hearing function with the changes in ear phys-
iology, particularly changes in the cochlea.
High-frequency hearing loss, or sensory pres-
bycusis, results from the loss of hair cells in the
cochlea of the ear. Strial presbycusis results
from shrinkage of the stria vascularis. Neural
presbycusis develops as a result of cochlear neu-
ron deterioration and can cause a loss of the
ability to discriminate words. Finally, cochlear
conductive presbycusis causes gradual thresh-
old loss correlated with potential changes in
the cochlear duct in the ear (Rees et al., 1999;
Schuknecht & Gacek, 1993). Along with usual
aging processes, intrinsic and extrinsic factors
such as occupation, loud noise, nutrition, cho-
lesterol, and arteriosclerosis also affect the
auditory system (Digiovanna, 2000; Rees et al.,
1999).

Changes in the sensory system include
changes in the anatomy of sensory organs and
corresponding neural circuits and brain areas.
Age-related changes occur variably for every
individual, meaning that one person may not
experience noticeable changes while another
experiences severe decrements or even complete
loss of a sensory system. These changes impact
the older adult’s quality of life on a variety of
levels.

The Integumentary
System

The integumentary system consists of the skin
and its derivatives, including hair, nails, and the

eccrine (sweat) and sebaceous (oil) glands. The
integumentary system protects the body’s tis-
sues and internal organs, serves as a barrier
against injury and infection, regulates body
temperature, and acts as a receptor for stimuli of
touch, pressure, and pain. It is also the physio-
logical system that is most visible to the human
eye, and thus the system that most readily dis-
plays the signs of aging.

Skin: Structure and Function

The skin, the largest of all human organs, is
composed of three primary layers—the epider-
mis, the dermis, and the subcutaneous (see
Figure 6-20 earlier in the chapter). Each layer
has a unique structure and function.

THE EPIDERMIS

The epidermis is the thin, outermost layer of the
skin. It is composed of three primary cell types—
keratinocytes, melanocytes, and Langherans cells.
Keratinocytes produce the protein keratin. As
keratin accumulates in the cells, they begin to
form a superficial layer of skin (known as the stra-
tum corneum) that serves to protect the surface
of the human body. Over time, the cells become
entirely keratin-filled and die, at which point
they are exfoliated, or shed, and replaced by new
cells. This process of cell exfoliation and replace-
ment is cyclical, with one cycle normally lasting
14 to 28 days, depending on the region of the
body (M. L. Timiras, 2003).

The melanocytes produce melanin, a pig-
ment essential to protecting the body from ultra-
violet (UV) rays. Exposure to UV radiation leads
to DNA and other damage in cells of both the
epidermis and dermis. Melanin blocks and
absorbs UV radiation and, in so doing, protects
against cellular dysfunction and lowers the risk
of tumor formation. Because of their role in pro-



tection against UV radiation, melanocytes are
found in increased numbers in sun-exposed skin.

The Langerhans cells, although they com-
prise only 1%—2% of epidermal cells (Fossel,
2004), play a critical role in the body’s immune
defense system, particularly cutaneous immune
reactions. These cells recognize foreign antigens
and, in response, activate immune defenses. The
main functions of Langerhans cells include anti-
gen binding, processing, and presentation to
naive T cells (see “The Immune System” later in
this chapter) (Schmitt, 1999). Langerhans cells,
in addition to responding to antigens, launch
immune responses to tumor cells. Thus, Langer-
hans cells help to protect the body against both
infection and skin cancer.

In addition to these cellular functions, the
epidermis plays a critical role in the production
of vitamin D5, which is produced when its epi-
dermal precursor form is activated through the
skin’s exposure to UV radiation, that is, sun-
light (Yaar & Gilchrest, 2001). Ninety percent
of the body’s supply of vitamin D is produced in
this manner (Holick, 2003). Vitamin D plays
a significant role in calcium homeostasis and
bone metabolism, and deficiencies in vitamin
D, have been associated with osteoporosis and
osteomalacia as well as numerous other diseases,
including cardiovascular disease, multiple scle-
rosis, diabetes, and a variety of cancers (Holick,
2003).

THE DERMIS

The dermis is composed primarily of the con-
nective tissue fibers of collagen and elastin.
Collagen provides structure to the skin. Due to
its flexibility and extreme strength, collagen
offers resistance against pulling forces (Arking,
1998) and thus helps protect the skin from
being torn when stretched. Elastin, woven
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throughout collagen, adds resilience and flexi-
bility to skin. Elastin is responsible for main-
taining skin tension while simultaneously
allowing skin to stretch to permit necessary
movement of muscles and joints.

In addition to its connective tissue structure,
the dermis is rich in vasculature. This dense vas-
culature allows for the provision of nutrients to
the epidermis and assists in the control of body
temperature through regulation of blood flow.
The dermis also contains an abundance of nerves
that relay information to the brain in response
to a variety of sensory stimuli. Pressure and
touch stimuli are detected and responded to by
nerve endings known, respectively, as Pacini’s
and Meissner’s corpuscles (see “The Sensory
System” earlier in this chapter).

THE SUBCUTANEOUS LAYER

The subcutaneous layer is made up of loose
collagen and subcutaneous fat. Collagen pro-
vides structure to the skin, much as it does in
the dermis. Subcutaneous fat, with its rich vas-
culature, acts as an insulator against extensive
heat loss. Thus, this layer of the skin plays an
extremely important role in thermoregulation.
Fat also serves as a shock absorber to prevent
injury and trauma to bone, muscle, and internal
organs. In addition, subcutaneous fat acts as a
storage area for caloric reserves.

The Aging Skin

Changes in skin structure and function can be
classified either as chronological (intrinsic)
aging or photoaging. Chronological aging
refers to those changes considered to be due only
to the passage of time (Table 6-5). Photoaging
is the result of chronic exposure to UV radia-
tion. Chronologically aged skin is characterized
by thinness and a reduction in elasticity. The
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Table 6-5 CHRONOLOGICAL OR INTRINSIC AGING CHANGES OF THE
INTEGUMENTARY SYSTEM

Structure

Function

Consequence

Skin
Epidermis

Dermis

Subcutaneous

Decreased turnover rate of
keratinocytes

Decreased number of
active melanocytes

Reduction in pigment
granules in melanocytes

Grouping and increased
size of melanocytes

Reduction in number of
Langerhans cells

Decline in vitamin
D, production

Loss of thickness
Loss of collagen elasticity
and overall loss of collagen

Elastin loses resiliency
and becomes more brittle

Loss of vascularity

Decline in number of
Pacini’s and Meissner’s
corpuscles

Loss of thickness

Prolonged exposure of the
epidermal cells to the
environment

Weakening of the
protective barrier against
UV radiation

Dampened cell-mediated
immune response

Reduced ability to
maintain skin suppleness

Reduced ability to return
skin to normal tension

Decline in blood flow;
impaired
thermoregulation

Reduced response to
pressure and touch

Impaired ability to insu-
late and protect

Increased risk of skin
cancer
Slower wound repair

Increased risk of tumor
formation and skin
cancer

Reduced ability to tan

Age spots

Increased susceptibility
to infection and tumor
development

Increased risk of osteo-
porosis, osteomalacia,
and other diseases

Increased likelihood of
sagging and wrinkling

Sagging

Decrease in skin tem-
perature; dampened
ability to adapt to
temperature change;
reduction in sweat and
oil production

Increased risk of
injury; impaired abil-
ity to perform fine
maneuvers with hands

Increased risk of heat
loss and hypothermia;
increased risk of injury
and bruising
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Table 6-5 CHRONOLOGICAL OR INTRINSIC AGING CHANGES OF THE
INTEGUMENTARY SYSTEM (CONTINUED)

Structure

Function

Consequence

Skin Derivatives

Hair Thinning and loss;
changes in length,
appearance, and site of
growth; graying

Nails Decline in linear growth

rate; change in color, tex-
ture, and shape

Eccrine glands Decreased number of

glands

Sebaceous glands

wrinkles caused by chronological aging are usu-
ally very fine and thus the skin appears relatively
smooth. In contrast, photoaged skin is charac-
terized by deep wrinkles, sagging, and a leath-
ery appearance (Scharffetter-Kochanek et al.,
2000). Generally, chronological aging and pho-
toaging become superimposed upon one another
and compound each other’s effects. However, as
can be seen in Figure 6-24, most all the visible
changes in aged skin are the result of photoag-
ing. Chronological aging primarily affects skin’s
function rather than its appearance.

With age, there is an overall decrease in the
turnover rate of epidermal keratinocytes. By the
eighth decade (Fossel, 2004), turnover rate has
decreased by as much as 50%. The reduced
turnover rate slows the exfoliation-replacement
rate of dead keratinocytes. As a result, exposure
of epidermal cells to harmful carcinogens is pro-
longed and the risk of skin cancer increases

Reduced efficiency of Impaired thermoregu-

sweat production lation; increased risk of
heat exhaustion and

heat stroke

Reduction of oil and wax Increased roughness,

production dryness and itchiness
of skin

(M. L. Timiras, 2003). Risk of infection also
increases. In addition, decreased epidermal
turnover rate contributes to the slower wound
repair seen in elderly persons.

The number of active melanocytes also
declines with age, at a rate of 10% to 20% per
decade (Fossel, 2004). This decline weakens the
body’s protective barrier against UV radiation,
resulting in an increased risk of UV-induced
DNA damage. Such damage greatly increases
the risk of tumor formation and the develop-
ment of skin cancer, especially among the el-
derly population in which the DNA repair rate
is slowed (Yaar & Gilchrest, 2001). With age,
the remaining melanocytes generally have fewer
pigment granules, making aged skin less likely
to tan (Krauss Whitbourne, 2002). In addition,
the melanocytes tend to increase in size and
group together. This results in the so-called age
spots that appear on elderly skin.
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Figure 6-24 Photoaging (a) versus chronological aging (b).

Source: Reprinted from Experimental Gerontology, 35, Scharffetter-Kochanek, K., Brenneisen, P., Wenk, J., Herrmann,
G., Ma, W., Kuhr, L., Meewes, C., & Wlaschek, M. Photoaging of the skin from phenotype to mechanisms, 307-316.
Copyright (2000), with permission from Elsevier.

Langerhans cells show an age-associated
numerical decline of 20% to 50% from early
adulthood to late adulthood (Yaar & Gilchrest,
2001). As a result, cell-mediated immune re-
sponse is dampened with age. In fact, both animal
and human studies have found immune system
abnormalities to be associated with defects in the
structure and function of skin cells (Arking,
1998). A depressed immune response can increase
susceptibility to skin infection as well as skin aller-
gens. In addition, when coupled with the reduc-
tion in melanocytes’ protective action, the

weakened immune response only further increases
older persons’ risk of tumor development.

Finally, vitamin D; production by the epi-
dermis declines with age. This is the result of
both a decrease in epidermal vitamin D; pre-
cursor and a reduction in sun exposure among
older adults. The lower levels of vitamin D, put
older adults at greater risk for poor overall bone
health, osteoporosis, and numerous other dis-
eases, as mentioned earlier.

In young skin, the epidermal and dermal lay-
ers are held tightly together through a series of



interdigitations called dermal papillae, and it is
nearly impossible to separate this epidermal-
dermal junction. With age, however, there is a
flattening of the epidermal-dermal junction as
its interdigitated structure is lost. This flatten-
ing of the junction allows the epidermis to more
easily separate from the underlying dermis. In
turn, this separation renders older persons more
susceptible to bruising and tearing of the skin
as well as to blister formation. Furthermore, the
decreased area of surface contact between the
epidermis and dermis may compromise com-
munication and nutrient transfer between these
two layers of the skin (Yaar & Gilchrest, 2001).
The rate of change in the epidermal-dermal
junction differs among women and men. In
women, changes occur rather sharply between
40 and 60 years of age, most likely as a result
of hormonal changes with menopause. Among
men, the rate of change is much more constant
throughout adulthood (Yaar & Gilchrest, 2001).

The greatest changes in aging skin are seen in
the dermis. There is a general thinning of the der-
mal layer with loss of thickness averaging 20%
in older persons (Beers & Berkow, 2000). This
thinning of the dermis is due in large part to a
general loss of collagen—approximately a 1%
loss per year in adulthood (M. L. Timiras,
2003)—as well as a decrease in its flexibility. In
addition, elastin becomes increasingly brittle and
less resilient. This change in elastin results in a
loss of its ability to return to its original tension
after it is stretched by the movement of underly-
ing muscles and joints. Consequently, skin is
more likely to sag. The overall effect of these
changes in the connective tissues of the dermis is
the looseness, loss of suppleness, and increased
fine wrinkling that is characteristic of old,
chronologically aged skin. It is of interest to note
that the dermal layer is generally thicker in males
than females, and this may account for the appar-
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ently greater rate of deterioration of female skin,
especially following menopause (Arking, 1998).

With age the dermis also undergoes a decline
in vascularity, and blood flow is reduced by
approximately 60% (Beers & Berkow, 2000).
This reduction results in a decrease in skin tem-
perature, making the skin of older adults gener-
ally cool to the touch. Diminished vascularity
also contributes to impaired thermoregulation.
The avascularity characterizing older skin can
give a paler appearance to the skin, and generally
the bones and remaining blood vessels beneath
the skin become more visually prominent.

Nerve endings in the dermis also undergo
changes as a person ages. In particular, the num-
ber of Pacini’s and Meissner’s corpuscles decreases,
leading to a decline in the sensations of pressure
and touch. Consequently, older persons are more
prone to injuries resulting from poor detection of
sensory stimuli. In addition, sensory loss leads to
a decline in the ability to perform fine maneuvers
with the hands.

The skin’s subcutaneous layer thins dramati-
cally with age. This loss of thickness occurs pri-
marily in the skin of the face and hands (Arking,
1998). There is a general redistribution of body
fat to the intra-abdominal region with age. Thus,
skin around the hips and abdomen and subcu-
taneous thickness may, in fact, increase in these
areas (Fenske & Lober, 1986). The subcutaneous
layer ordinarily acts as an insulator against exces-
sive loss of body heat. Thus, as it thins, the abil-
ity to conserve heat declines, making the older
person more prone to low body temperature and
possible hypothermia when exposed to the cold
(Krauss Whitbourne, 2002). The thinning of the
subcutaneous layer also limits its ability to act as
a protective cushioning. Consequently, bones,
major organs, arteries, and nerves receive more
concentrated impacts (Fossel, 2004), in turn in-
creasing the risk of injury and bruising.
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Estrogen and Aging Skin

Sex hormones greatly influence the aging process,
and the skin is a target organ for these hormones.
Therefore, a change in sex hormone levels with
age will affect any skin functions that are under
hormonal control (Sator, Schmidt, Rabe, &
Zouboulis, 2004). Estrogen is a sex hormone and
has been extensively studied for its influence on
skin aging. Research has shown that the reduction
in estrogen associated with menopause is associ-
ated with impaired structure and function of the
skin (Phillips, Demircay, & Sahu, 2001; Shah &
Maibach, 2001). Postmenopausal women receiv-
ing hormone replacement therapy (HRT) have
been shown to have thicker, healthier skin.
Women on HRT show statistically greater
collagen content than those not receiving HRT
(Phillips et al., 2001). In addition, the skin of
those receiving hormonal treatment exhibits less
loss of elasticity, in turn exerting a positive effect
on skin sagging (Pierard, Letawe, Dowlati, &
Pierard-Franchimont, 1995). One national study
found that estrogen use may prevent both skin
drying and skin wrinkling (Dunn, Damesyn,
Moore, Reuben, & Greendale, 1997).

Aging of Skin Derivatives

HaAIr

Hair is produced by hair follicles underneath the
surface of the skin. With age, the germination
centers that produce hair follicles undergo changes
and may, in fact, be destroyed (Krauss Whit-
bourne, 2002). As a result, thinning and loss of
scalp hair occurs with age, in both men and
women. There may also be a thinning of facial hair
in men. Simultaneously, however, the hair on
older men’s eyebrows and inside their ears may
become longer and coarser. Similarly, women may
develop unwanted facial hair, especially following
the hormonal changes associated with menopause.

Hair also tends to gray over time. Graying is
due primarily to gradual loss of functional
melanocytes from hair bulbs and a general decline
in melanin production. The age of onset of gray-
ing varies somewhat based on heredity and racial
background. For Caucasians, the average age of
graying onset is the mid-30s, for Asians late-30s,
and for African Americans mid-40s. Despite
these variations, however, it can generally be said
that by 50 years of age 50% of people have 50%
gray hair (Tobin & Paus, 2001).

NAILS

The linear growth rate of nails decreases with
age (M. L. Timiras, 2003). In addition, nails
tend to become thinner, drier, and more brit-
tle as a person ages. Nails also undergo a change
in shape, generally become flat or concave
instead of convex (Beers & Berkow, 2000).
Longitudinal grooves or ridges may also form
on the nails.

GLANDS

Both eccrine glands and sebaceous glands
undergo changes with age. The number of
eccrine glands decreases by approximately 15%
during adulthood (Beers & Berkow, 2000). In
addition, the glands’ efficiency declines and less
sweat is produced. The result is impaired ther-
moregulation and difficulty in staying cool.
This leaves older adults at greater risk for heat
exhaustion and heat stroke.

Sebaceous glands do not decrease in number
with age; however, the size of the glands decreases
with age as does glandular activity. Soon after
puberty, oil production declines at a rate of 23%
per decade in men and 32% per decade in women
(Jacobsen et al., 1985). Clinical manifestations
associated with age-related changes of the seba-
ceous glands include increased dryness, rough-
ness, and itchiness of the skin as well as, in rare



cases, sebaceous gland carcinoma (Zouboulis &
Boschnakow, 2001).

The Immune System

The immune system is a network of cells and bio-

chemicals responsible for defending the body
against foreign microorganisms such as bacteria,
viruses, fungi, and parasites. Whenever the
immune system is compromised, the body is left
vulnerable to a variety of infections and infectious
diseases, from the flu and common cold to tuber-
culosis and AIDS. The numerous and, at times,
life-threatening consequences of a weakened
immune system illustrate the tremendous impor-
tance of the system in maintaining good health.
The crucial feature of the immune system that
makes it such a remarkable system of defense is
its ability to distinguish the body’s own cells
(“self”) from any foreign cells or microorganisms
(“nonself”). Any foreign substance invading the
body is known as an antigen. Antigens carry
marker molecules on their surface that identify
them as foreign. It is these marker molecules
that allow for the discernment of self and non-
self. In cases where this discernment process fails,
the immune system will attack its own cells.
This attack of self is termed autoimmunity and
can lead to a variety of autoimmune diseases,
such as rheumatoid arthritis and multiple scle-
rosis. Once again, these consequences of a dis-
rupted immune system demonstrate its critical
role in protecting the health of an organism.
The defense mechanisms of the immune sys-
tem are divided into two primary types, innate
(or nonspecific) immunity and acquired (also
called specific or adaptive) immunity. Each
type of immunity is characterized by its own
components and method of function. However,
the two must work in close collaboration, often
through the use of cytokines, to fulfill their
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common responsibility—the protection of the
body against infection and disease.

Innate Immunity

The innate immune system is the one with
which a person is born. It is always present and
is activated almost immediately upon exposure
to an antigen. It is the body’s initial attempt at
ridding the body of foreign substances.
Although innate immunity allows for the gen-
eral discernment of self vs. nonself, it does not
have the ability to recognize a specific antigen.
Thus, even if the body is repeatedly exposed to
the same antigen, the body will react each time
to that particular antigen as if it had never
before been encountered. Innate immunity does
not adapt to or remember a specific antigen.
Consequently, it is unable to improve the effec-
tiveness of its defense against that antigen. Innate
immunity, therefore, is antigen-independent and
results in no immunologic memory of prior
encounters with an antigen.

Innate immunity operates through a variety
of mechanisms. One of these mechanisms in-
volves the use of physical barriers, in particular
the skin and mucosal membranes. The skin may
be the most basic and yet one of the most
important mechanisms of immunity, because it
is the first site most antigens encounter and the
site at which many are stopped. Mucosal mem-
branes, such as those lining the eyes, airways,
and gastrointestinal and genitourinary tracts,
also provide physical barriers of protection. So
too do mucosal secretions, such as saliva and
tears, which contain enzymes that destroy po-
tential infectious agents.

If an antigen manages to breach physical bar-
riers such as skin and mucosa, the innate immune
system continues its attack on the antigen by
launching additional defense mechanisms. These
include the actions of macrophages, natural



234 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

killer (NK) cells, and the complement system
as well as the inflammatory response.
Macrophages act through a process called
phagocytosis. During phagocytosis an antigen is
completely engulfed and, through the use of
destructive enzymes, literally consumed by the
macrophage. Macrophages also secrete cytokines
that stimulate the actions of NK cells. When NK
cells are activated, they work to kill cells that
have been altered through infection by an anti-
gen. Destruction of these cells occurs through
two mechanisms. First, NK cells literally punch
holes in the membranes of the altered cells and
release enzymes that promote self-induced death
(or apoptosis) of the altered cells. Second, NK
cells release cytokines that target macrophages
and enhance their destructive action. Thus,
macrophages and NK cells work synergistically
to augment each other’s actions and thereby pro-
vide a stronger defense against invading antigens.
The complement system is a collection of
proteins that can kill antigens directly or help
to destroy antigens by attaching to and marking
them for destruction by macrophages and other
cells of the immune system. The complement
system also initiates the inflammatory response,
which results in the release of several chemical
messengers that signal macrophages and other
phagocytic cells to destroy the antigen. These
chemical messengers also increase blood flow
and cause blood vessels to release fluid, result-
ing in redness and swelling, respectively, at the
site of invasion. The swelling helps to isolate an
antigen and prevent if from coming in further
contact with body tissues. The inflammatory
response also generates heat, and thus fever, in
an attempt to overheat and kill antigens.
Innate immunity provides an early and
strong line of defense against foreign antigens.
In addition, the very occurrence of the innate
immune response serves as a signal for initiation

of the acquired immune response, effectively
stimulating further mechanisms of defense.
When they act in concert, innate and acquired
immunity provide the body with its most pow-
erful protection against infection and disease.

Acquired Immunity

Acquired immunity consists of two branches
(Table 6-6). The first, humoral immunity, is
mediated by antigen-attacking proteins called
antibodies and is responsible for defending
the body against extracellular antigens found
in the blood and other body fluids or “hu-

mors.”
immunity, is responsible for destroying in-

tracellular antigens. Acquired immunity in-

The second branch, cell-mediated

volves the actions of two primary types of
leukocytes—B cells and T cells. Both cell
types are produced in the bone marrow; how-
ever, only B cells continue to mature in the
marrow. T cells are transported to the thymus,
a small organ behind the breast bone, for mat-
uration. Once both cell types have reached ma-
turity they reside mainly in the lymph nodes
and spleen. B cells are involved primarily in
humoral immunity and T cells principally
in cell-mediated immunity. However, there is
strong communication between the two cell
types, reflecting the collaborative action of the
two branches of acquired immunity.

HUMORAL IMMUNITY

B cells are activated through encounters with
antigens. However, not any antigen will acti-
vate any B cell. Each B cell is programmed to
respond to only one specific antigen. Once
activated by this antigen, the B cells undergo
a process known as clonal expansion in which
they multiply to produce a multitude of B cell
clones. These clones then differentiate into
antibody-producing B cells, or plasma cells
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Table 6-6 CoOMPARISON OF HUMORAL AND CELL-MEDIATED IMMUNITY

Humoral
Principal cellular agent is the B cell.

B cell responds to bacteria, bacterial toxins, and some viruses.

When activated, B cells form memory cells and plasma cells, which produce antibodies to these antigens.

Cell-Mediated
Principal cellular agent is the T cell.

T cell responds to cancer cells, virus-infected cells, single-cell fungi, parasites, and foreign cells in an organ

transplant.

When activated, T cells differentiate into memory cells, cytotoxic cells, suppressor cells, and helper

cells; cytotoxic T cells attack the antigen directly.

Source: Daniel D. Chiras, Human biology (Sth ed.). Sudbury, MA: Jones and Bartlett Publishers, 2005.

(Figure 6-25). Plasma cells are capable of pro-
ducing and secreting antibodies against only
the specific antigen that initiated the humoral
immune response. The antibodies are released
into the bloodstream where they bind with the
targeted antigen. This binding action neutral-
izes the antigen and prompts other immune
cells, such as macrophages, into action.

Following clonal expansion, not all B cell
clones will differentiate into antibody-producing
cells. Some will become memory B cells. Upon
formation, these memory cells do not produce
antibodies; however, they effectively remember
the antigen against which they were produced
and retain the ability to produce antibodies in
the future should the antigen be reintroduced.
The memory cells survive, perhaps for years, and
circulate in the bloodstream, primed to launch
a rapid response if and when they again en-
counter their antigen. Thus, humoral immunity
is characterized by immunologic memory.

CELL-MEDIATED IMMUNITY

T cells are of three types—T-helper cells, killer
T cells, and suppressor T cells (Table 6-7).
T-helper cells are the primary regulatory agents of

the immune system. They identify foreign anti-
gens and, in response, proliferate through clonal
expansion and release chemical messengers that
stimulate action of the killer T cells. T-helper cells
also have an indirect role in humoral immunity.
Only nonprotein antigens have the ability to cause
direct activation of B cells. Protein antigens
require that B cells first interact with and receive
chemical signals from T-helper cells before the B
cells can be activated and an antibody-mediated
humoral response launched. This T-helper cell
activation of the B cells provides an excellent
example of the interaction between humoral and
cell-mediated immunity.

Killer T cells, also known as cytotoxic
T cells, directly attack and destroy infected cells
within the body. Most commonly killer T cells
operate against virally infected cells; however,
they are also responsible for ridding the body of
cells that have been transformed by cancer. In
addition, killer T cells are the cells responsible
for the rejection of organ and tissue grafts.

Suppressor T cells are the final players in an
immune response. These cells counteract the
actions of T-helper and killer T cells as well as
B cells, bringing an end to the immune response
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Figure 6-25 B-cell activation. B cells are stimulated by the presence of an
antigen, producing an intermediate cell, the lymphoblast. The lymphoblasts
divide, producing plasma cells and some memory cells. Memory cells

respond to subsequent antigen encroachment, yielding a rapid, secondary
response.
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Table 6-7 SUMMARY OF T-CELLS

Cell Type Action

Cytotoxic T cells
parasites, and cancer cells

Destroy body cells infected by viruses, and attack and kill bacteria, fungi,

Produce a growth factor that stimulates T cells B-cell proliferation and

differentiation and also stimulates antibody production by plasma cells; enhance

Helper

activity of cytotoxic T cells
Suppressor

B- and T-cell division
Memory

May inhibit immune reaction by T cells decreasing B- and T-cell activity and

Remain in body awaiting reintroduction T cells of antigen, at which time they

proliferate and differentiate into cytotoxic T cells, helper T cells, suppressor

T cells, and additional memory cells

Source: Daniel D. Chiras, Human biology (Sth ed.). Sudbury, MA: Jones and Bartlett Publishers, 2005.

once an infection has passed. In addition, sup-
pressor T cells act to dampen the immune
response when it becomes overactive. This
dampening action is crucial given that overac-
tion of the immune response can lead to both
allergic reactions and autoimmune disease.
Thus, the action of suppressor T cells is critical
to ensuring that the overall immune response
remains properly balanced.

Like humoral immunity, cell-mediated immu-
nity is characterized by immunologic memory.
During proliferation T cells produce a pool of
memory cells. These cells remain dormant until
they again come in contact with the antigen they
remember; they then unleash a faster and more
powerful immune response than the first. Some
memory cells are able to survive for the lifetime
of an individual. This ability is what provides us
with lifelong immunity to diseases such as
chicken pox and measles.

Immunosenescence

Immunosenescence refers to the aging of the
immune system, and to date the aging process

is thought to involve primarily the T cells of the
immune system. B cells are less highly affected
by immunosenescence.

THYMUS INVOLUTION

The most prominent morphological change
characterizing immunosenescence is the involu-
tion, or atrophy, of the thymus. The thymus
begins to atrophy around puberty and continues
as an individual ages. Extrapolating from
known rates of thymic involution, it has been
postulated that if an individual were to live to
120 years of age, the thymus would atrophy
completely (Aspinall & Andrew, 2000). Given
that the thymus is responsible for T cell matu-
ration and differentiation, it is not surprising
that the involution of this organ results in
changes in the T cell population.

NAIVE/MEMORY T CELL RaTIO

At any given time, both naive and memory T
cells are present in the body. Naive T cells are
those that have not yet been exposed to an anti-
gen; these are the cells that respond to any new



238 CHAPTER 6: REVIEW OF THE AGING OF PHYSIOLOGICAL SYSTEMS

antigen that might attack the body. Memory T
cells, as discussed earlier, are T cells that are pro-
grammed to respond to specific and previously
encountered antigens. With age there is a shift
in the ratio of naive T cells to memory T cells.
In young persons, this ratio is quite high. Over
time, however, many more naive cells become
exposed to antigens and converted to memory T
cells. In addition, as a result of thymic involu-
tion, fewer naive T cells are produced with age.
As a result of these changes, the population of
naive T cells is depleted over time. Therefore,
the ratio of naive T cells to memory T cells is
very low in older persons. Consequently, elderly
persons respond much less efficiently to new
antigens that may threaten the body (Linton &
Korshkind, 2004; Whitman, 1999), leaving

them more vulnerable to infection and disease.

REPLICATIVE SENESCENCE

The greater the number of B or T cells available
to fight off infection and disease, the more likely
it is that the immune response will be effective.
Thus, the replication or proliferation of immune
cells subsequent to stimulation by an antigen is
crucial to efficient immune function. However,
cells can undergo only a finite number of divi-
sions, after which there can be no further prolif-
eration of cells. This phenomenon is known as
replicative senescence. Replicative senescence
is the result not of the passage of time per se, but
of repeated cell division (Effros & Pawelec,
1997). Nonetheless, over time older cells will
have experienced more demands for cell division
than younger cells. Consequently, older cells are
more likely to have exhausted their ability to
divide and to have reached a state of replicative
senescence. This is particularly true of immune
cells that repeatedly encounter their antigens
(Effros, Dagarag, & Valenzuela, 2003) (e.g., anti-
gens giving rise to the common cold). In addi-

tion to the increased number of cells that reach
replicative senescence as a person ages, research
has also shown that replicative senescence occurs
earlier (i.e., after fewer divisions) in T cells from
old individuals. This suggests that T cells may
have a reduced ability to proliferate in old age
(Wick & Grubeck-Loebenstein, 1997).

The primary result of replicative senescence
is a decline in the overall number of immune
cells available to ward off invading antigens. In
addition, if immune cells reach replicative
senescence during an active immune response,
they will be unable to continue cell division,
thereby leading to premature termination of the
immune response (Effros & Pawelec, 1997).
Thus, with age the immune response is greatly
weakened due to the inability of immune cells
to divide indefinitely. Replicative senescence
appears to be of particular concern for T cells
and cell-mediated immunity.

CELL SIGNALING

Effective cell-mediated immunity requires that
when a T cell binds to its antigen, the presence of
that antigen must be communicated or signaled
to the interior of the cell. One of the key mole-
cules involved in this signaling process is CD28,
located on the surface of T cells. Without the
presence of CD28, the cell is unable to respond to
an invading antigen and thus remains inactive.
With age, there is a progressive increase in the
number of T cells lacking CD28. Consequently,
there is increased likelihood of disruption to the
signaling pathway and, ultimately, T cell func-
tion is impaired (Hirokawa, 1999).

Calcium, essential for numerous biochemical
reactions, is also crucial for effective cell signaling.
In general, calcium deficiency becomes more
likely as a person ages. This deficiency contributes
to impaired cell signaling within the immune sys-
tem of older persons. Calcium is also a central



player in the production of cytokines. Thus, cal-
cium deficiency can inhibit production of these
chemical messengers, thereby hindering immune
system communication and the overall coordina-
tion of the immune response (Whitman, 1999).

AUTOIMMUNITY

Despite the age-related decrease in immune
response to foreign antigens, there is an increase
in autoimmunity. There is an overall increase in
the percentage of T cells and B cell-generated
antibodies that are directed against many of the
body’s own cells. The reason for the increase in
autoimmunity is not well understood. However,
it has been hypothesized that although T cells
directed against the body’s own cells are nor-
mally destroyed in the thymus before they are
fully matured, involution of the thymus with
age allows these cells to persist. In turn these T
cells could also prompt B cells to produce
autoantibodies—antibodies against the body’s
own cells. Ultimately, there is an increase in
autoimmunity.

Clinical Implications of
Immunosenescence

VACCINATIONS

Due to changes characterizing immunosenes-
cence, older individuals are more susceptible to
infection and disease than are younger individ-
uals. One method by which to strengthen the
immune defenses is to administer vaccines such
as those against influenza and pneumonia. By
introducing the body to a foreign antigen, vac-
cines stimulate the production of antibody-
producing B cells as well as memory T cells
against the antigen. However, older individu-
als’ antibody response to vaccines is slower and
weaker than that seen in younger individuals
(Whitman, 1999). In addition, due to the de-
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crease in naive T cells with age, the T cell re-
sponse of older persons to a new antigen, such
as that introduced by vaccine, may be particu-
larly impaired (Wick & Grubeck-Loebenstein,
1997). T cells of older adults have, in fact, been
shown to respond less quickly to vaccines.
Opverall, the age-related changes in response to
vaccines generally render them less effective in
older patients.

INFECTION AND DISEASE

Immunosenescence is associated with increased
incidence of infectious disease such as bronchitis
and influenza. It is also implicated in the increased
incidence of tumors and cancer that occurs with
age. In addition, immunosenescence has been
associated with a number of age-related autoim-
mune diseases and inflammatory reactions,
including diabetes, arthritis, osteoporosis, car-
diovascular disease, and dementia. Inarguably, the
aging of the immune system has widespread
implications for disease incidence and overall
health within the elderly population.

The hematopoietic system is responsible for the
production, differentiation, and proliferation of
mature blood cells from stem cells. The site
of blood cell production, or hematopoiesis,
changes with the developmental stage of an
organism. In the fetus, blood cells are produced
in the liver, spleen, and yolk sac. In children
and adults, blood cells are produced in the bone
marrow. At birth, the cavities of nearly all
bones are filled with active bone marrow; how-
ever, by adulthood active bone marrow is found
only in the femur, humerus, sternum, vertebrae,
and ribs as well as the pelvic bones and some
skull bones.
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Hematopoiesis

Hematopoiesis begins with pluripotent stem
cells. Pluripotent describes the cells’ ability to
differentiate into any of several different types of
progeny cells, or stem cell progenitors. Each
type of progenitor is committed to the produc-
tion of only one particular type of mature blood
cell (e.g., red blood cells, white blood cells,
platelets, as discussed below). (See Table 6-8.)
Pluripotent stem cells and stem cell progenitors
comprise the body’s stem cell pool. The stem
cells are capable of self-renewal and thus, the
stem cell pool is maintained throughout an indi-
vidual’s life. The self-renewal capacity of stem
cells together with the unlimited differentiation
potential of pluripotent stem cells allows for
regeneration of all hematopoietic cells as needed.

Hematopoiesis is regulated by a network of
several biochemical messengers known as cy-
tokines. Any imbalance in cytokine production
or decreased sensitivity to cytokines by pluripo-
tent stem cells and/or stem cell progenitors can
result in disruption of hematopoiesis. Likewise,
disruption may result from a reduction in the
number of pluripotent stem cells available for dif-
ferentiation into mature blood cells. The hema-
topoietic system is responsible for a variety of
functions, including oxygen delivery to cells, the
immune response, and hemostasis, or the control
of blood loss. Given the importance of these func-
tions, any interruption to hematopoiesis will have
potentially serious consequences for efficient and
proper functioning of the body.

The Blood Cells

ERYTHROCYTES

Erythrocytes (Table 6-8), or red blood cells, are
biconcave in shape and have no nuclei. They are
red in color due to the presence of hemoglobin,

an iron-containing protein pigment. Eryth-
rocytes are responsible for the transport of oxy-
gen, which binds to hemoglobin molecules and
is then carried from the lungs to the cells where
it is needed for metabolism. The efficient deliv-
ery of oxygen is a key function of erythrocytes,
and the production and functional activity of
erythrocytes increases in response to hypoxia, or
oxygen deprivation.

Once produced in the bone marrow, erythro-
cytes mature in 24 to 48 hours. They have a life-
span of approximately 120 days, after which they
die and are removed from circulation. Erythro-
cytes, however, have the capacity for continual
self-renewal, allowing for the replenishment of the
red blood cell supply. This replenishment balances
the routine destruction of erythrocytes and, thus,
a relatively constant number of red blood cells is
maintained in the circulation.

LEUKOCYTES

Leukocytes (Table 6-8), or white blood cells, are
classified on the basis of their nuclear shape as well
as the presence or absence of cytoplasmic granules.
Leukocytes are of two primary types, granular and
agranular, and function principally within the
immune system. Granular leukocytes, or granu-
locytes, include the neutrophils, basophils, and
eosinophils. Neutrophils are phagocytic cells that
ingest and kill bacteria. Basophils and eosinophils
are involved in inflammatory reactions. Agranular
leukocytes, also termed mononuclear leukocytes,
consist of lymphocytes and monocytes. The lym-
phocytes include B-lymphocytes and T-lympho-
cytes, which are involved in humoral and
cell-mediated immunity, respectively. (See “The
Immune System” earlier in this chapter.)
Monocytes are also involved in the immune
response. These cells leave the blood and enter tis-
sues where they mature into macrophages, cells
necessary for the destruction of infectious agents.



Table 6-8 SuMMARY OF BLooD CELLS

Name Light Micrograph

Red blood
cells
(RBCs)

White blood
cells
Neutrophil

Eosinophil

Basophil

Monocyte

Lymphocyte

Platelets

Description

Biconcave disk; no nucleus

Approximately twice the size of RBCs; multi-
lobed nucleus; clear-staining cytoplasm

Approximately same size as neutrophil; large
pink-staining granules; bilobed nudeus

Slightly smaller than neutrophil; contains
large, purple cytoplasmic granules; bilobed
nucleus

Larger than neutrophil; cytoplasm
grayish-blue; no cytoplasmic granules;
U- or kidney-shaped nucleus

Slightly smaller than-neutrophil; large, rela-
tively round nucleus that fills the cell

Fragments of megakaryocytes; appear as
small dark-staining granules

Concentration
(Number of
Cells/mm?)

4 to 6 million

30000 7000

100 to 400

20to 50

100 to 700

1,500 to 3000

250,000

Life Span
120 days

6 hours to a
few days

8-12 days

Few hours
to a few
days

Lasts many
months

Can persist
many years

5-10 days

Function

Transports oxygen and
carbon dioxide

Phagocytizes bacteria

Phagocytizes antigen-antibody
complex; attacks parasites

Releases histamine during
inflammation

Phagocytizes bacteria, dead
cells, and cellular debris

Involved in immune protec-
tion, either attacking cells di-
rectly or producing antibodies

Play several key roles in
blood clotting

Source: Daniel D. Chiras, Human biology (5th ed.). Sudbury, MA: Jones and Bartlett Publishers, 2005. Photos © John D. Cunningham/Visuals Unlimited.
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THROMBOCYTES

Thrombocytes (Table 6-8), or platelets, are
responsible for hemostasis, the prevention of
blood loss. Hemostasis involves the aggregation
of thrombocytes to form a clot. The clot then acts
to seal off and impede blood loss from wounds.

Aging of the Hematopoietic
System

Changes that are most often discussed in regard
to the aging hematopoietic system include the
reduced proliferative and self-replicative capac-
ity of stem cells and changes in the cytokine net-
work. However, the degree to which these
changes are the result of aging per se remains
controversial. There is a great deal of evidence to
suggest that functioning of the hematopoietic
system, when under basal or steady-state condi-
tions, undergoes no significant changes with
aging. Many of the changes in the hematopoietic
system of older individuals are evidenced only
under circumstances, such as hemorrhaging or
anemia, in which the system is under stress and
experiencing an increase in functional demand.

STEM CELLS AND AGING

The Proliferative Capacity of Stem Cells.
Some research suggests that stem cells’ prolifera-
tive capacity is limited and may decrease with age,
reaching a state of exhaustion (Globerson, 1999).
As discussed in Chapter 3, reduction in prolifera-
tive capacity is thought to result from continual
shortening of telomeres, the terminal sections of
chromosomes. Once telomeres become too short
to allow for further cell replication, cell prolifera-
tion ceases. If and when stem cell proliferation is
stopped, the body becomes limited in its ability
to renew the supply of mature hematopoietic cells.
A reduction in mature hematopoietic cells would

in turn affect the efficiency with which these cells
perform their respective functions, such as oxygen
delivery and the immune response.

Telomerase is the enzyme that stimulates the
addition of telomeric portions to the end of chro-
mosomes, thereby maintaining the self-renewal
capacity of cells. Telomerase activity is upregu-
lated in response to chemical messages from
cytokines and down-regulated in response to cell
proliferation. Although the action of telomerase
may act to limit telomere shortening and subse-
quent reductions in proliferative capacity, it has
not been shown to entirely prevent reduction in
telomere length (Engelhardt et al., 1997). Thus,
potential methods by which telomerase activity
is increased will not lead to a cessation of the loss
of proliferative capacity. Furthermore, research
has suggested that indeed other factors besides
the action of telomerase are involved in regula-
tion of telomere shortening (Lansdorp et al.,
1997). Thus, certainly the mechanisms influenc-
ing loss of proliferative capacity with age have yet
to be clarified and will require further research.

As mentioned earlier, many of the age-related
changes in the hematopoietic system are most
evident not when the body is in the basal state
but when the body is under hematopoietic
stress. Hematopoietic stress requires a fairly
rapid increase in the number of functional blood
cells, thereby necessitating an efficient process
of stem cell proliferation. Hence, the reduction
of stem cell proliferative capacity illustrates well
how age-related changes would be most clearly
evident under conditions of stress.

CD34" Progenitor Stem Cells. CD347"
cells, the primary circulating progenitor stem
cells, are believed to decrease in number with age.
This decrease is evidenced by one study, which
found that among normal human volunteers
(ages 20-90 years) CD347" cells exhibited an



inverse correlation with age (Egusa, Fujiwara,
Syahruddin, Isobe, & Yamakido, 1998). The
decline in CD34 ™ cells witnessed among older
adults ages 66—73 years was similar to that wit-
nessed in centenarians. This research suggests
that reduction in CD34™" cell counts is primarily
an early age-related phenomenon. Centenarians
and those with great longevity are unlikely to
exhibit further decreases in CD34" progenitor
cells than that which they experienced in the
early stages of aging (Bagnara et al., 2000).

AGE-RELATED CHANGES IN THE CYTOKINE
NETWORK

Cytokines involved in the regulation of
hematopoiesis include interleukin 3 (IL-3), gran-
ulocyte-macrophage colony-stimulating factor
(GM-CSF), interleukin 6 (IL-6), and tumor
necrosis factor alpha (TNF-a). IL-3 and GM-CSF
stimulate proliferation of hematopoietic cells.
Conversely, IL-6 and TNF-o act to inhibit
hematopoiesis (Balducci, Hardy, & Lyman, 2000;
Baraldi-Junkins, Beck, & Rothstein, 2000).
These cytokines show changes in older popula-
tions, which may implicate them in many of the
age-related changes in the hematopoietic system.

The peripheral blood of older individuals is
reported to have a reduced capacity to produce IL-
3 and GM-CSF (Bagnara et al., 2000), thereby
limiting their efficiency in stimulating the pro-
duction of hematopoietic cells. IL-6 and TNF-a,
in contrast, show an increased concentration with
age in both animals and humans (Balducci et al.,
2000). This increase has the potential to disrupt
homeostatic regulation of hematopoiesis and may
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be partially responsible for poor response to hem-
atopoietic stress with age. Furthermore, increased
IL-6 concentrations show an association with
increased risk of death, anemia, and functional
decline in older persons (Balducci et al., 2003).

Anemia and Aging

Anemia is a condition in which a deficiency in
the number of erythrocytes or the amount of
hemoglobin they contain limits the exchange of
oxygen and carbon dioxide between the blood
and tissues. Anemia is a common condition
among older persons. Eight percent to 44% of
the elderly population suffers from anemia, with
a higher prevalence among older men (Nilsson-
Ehle, Jagenburg, Landahl, & Svanborg, 2000).
These prevalence statistics are based on the
World Health Organization’s (WHO) criteria
for a diagnosis of anemia—hemoglobin less than
12 g/dl blood in women and less than 13 g/dl
blood in men (De Martinis & Timiras, 2003).

Despite the relative ubiquitous nature of ane-
mia among elderly persons, it is important to
note that most forms of anemia in this popula-
tion are due to causes other than aging. This is
demonstrated by the fact that hemoglobin and
hematocrit remain essentially unchanged among
healthy older persons. In addition, when anemia
is diagnosed in older adults there is almost
always another comorbid medical condition
present and underlying the anemia (De Martinis
& Timiras, 2003). Thus, anemia should not be
considered an age-related disease; it is not a uni-
versal or even usual condition that develops as
the body ages.
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Critical Thinking Exercises

1. Choose an age-related disease in which you have a particular interest and then discuss
how this disease might impact the functional ability, independence, and psychosocial
well-being of an older adult.

2. Many people within and outside the field of geriatrics and gerontology use the term
normal aging to refer to physiological changes that occur over the passage of time. Do you
believe there is such a thing a “normal aging”? Why or why not? How do you believe
the use of the term normal aging might impact the clinical care received by older adults?

3. Read “No Truth to the Fountain of Youth” by S. Jay Olshansky, Leonard Hayflick, and
Bruce A. Carnes in Scientific American, Vol. 286, No. 6, pp. 92 to 95 (June 2002). This
article can also be found online at http://www.midwestscc.org/archives/Olshansky3.pdf.

Do you agree with the arguments made by the authors of this article? Discuss your reac-
tions to and thoughts on the article with your classmates. You may also want to consider
reviewing the two articles on anti-aging medicine listed in this chapter’s Recommended
Readings list.

— o m e —— — — - = R
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Personal Reflection Exercises

1. Discuss with an older adult (grandparent or great-grandparent) the significant phys-
ical changes that occurred as a consequence of the aging process without disease over
his or her life course. Focus on changes that led to lifestyle alterations and changes
that most affected him or her personally. What specific alterations stand out the most
in your mind? Which ones most affect quality of life?

2. Review several Web sites about aging and discuss what healthy aging means from a
media perspective versus a research or personal perspective. Compare your own expe-
riences of aging processes with those found in other arenas. How could you use these
resources in your nursing practice?

3. Identify preventive techniques that may enhance the aging experience or delay aging
processes throughout the life course. Discuss how these techniques work on the body
for every organ system and how they might help delay aging or maintain a healthy
aging status. Correlate your discussion with older individuals you know. How could

you use this knowledge to make you more sensitive towards caring for the aged?
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acquired immunity: The branch of the immune system
consisting of humoral immunity and cell-
mediated immunity

actin: Protein within muscle that, together with myosin,
is responsible for muscle contraction

adrenal cortex: The outer portion of the adrenal glands

adrenal glands: Paired glands located above the kidneys

adrenal medulla: The inner portion of the adrenal glands

adrenoceptors (o): Control vessel constriction

adrenoceptors (3): Trigger vessel dilation

adrenocorticotropic hormone (ACTH): Pituitary hor-
mone stimulating the release of glucocorticoids
and sex hormones from the adrenal cortex

aldosterone: A mineralcorticoid targeting the kidneys
and regulating fluid-electrolyte balance

alveoli: Tiny, spongy air sacs that are the functional
units of the lungs and the site of gas exchange

amino acid neurotransmitters: Glutamate is the major
excitatory neurotransmitter and gamma-
aminobutyric acid (GABA) is the major
inhibitory neurotransmitter

andropause: Loss of androgen hormone such as testos-
terone in aging males

anemia: A disease characterized by a deficiency of
erythrocytes

anorexia of aging: Age-related decline in food intake

antibodies: Antigen-attacking proteins of the immune
system

antigen: Any foreign substance invading the body

arteries: Carry blood from the aorta to the rest of the body

atria: Two upper chambers of the heart; receive blood
from the venous system

autoimmunity: The immune system’s attack of the
body’s own cells

autonomic nervous system: Part of the peripheral
nervous system; contains the sympathetic and
parasympathetic pathways

B cells: Cells of the immune system that mature in the
bone marrow and produce antibodies in response
to antigen exposure

barorecepter: Sensory nerve ending in vessels that
responds to pressure changes

baroreflex: Reflex stimulated by baroreceptor activity

basic multicellular unit (BMU): Temporary anatomic
structure composed of osteoblasts, osteoclasts,

vasculature, nerve supply, and connective tissue;
responsible for bone modeling and remodeling

calcitonin: A hormone of the thyroid gland stimulating
increased uptake of calcium by bone-forming cells

cardiac output: Amount of blood pumped by the heart
per minute

cartilaginous joints: Joints composed of two bones
separated by a layer of cartilage

catecholamines: Hormones of the adrenal medulla
released in response to sympathetic nervous
system activity

CD34% cells: The primary circulating progenitor stem
cells

cell-mediated immunity: The branch of acquired
immunity responsible for destroying intracellular
antigens

chemoreceptors: Receptors related to the abilities to
smell and taste

cholinergic neurons: Neurons that release the neuro-
transmitter acetylcholine, which plays a signifi-
cant role in learning and memory in humans and
animals

chronological aging: The process of physiological
change due only to the passage of time

clonal expansion: A process through which B and T
cells of the immune system multiply to produce
cellular clones

colon: Another term for the large intestine; extends from
the small intestine to the rectum

complement system: A collection of proteins of the
immune system involved in the destruction of
antigens and initiation of the inflammatory
response

cortical bone: The outer layer of bone; also known as
compact bone

corticotropin-releasing hormone (CRH): Hypothalamic
hormone stimulating release of adrenocorticotropic
hormone from the pituitary gland

cortisol: The primary glucocorticoid in the human body
and a hormone regulating the stress response

cytokines: Chemical messengers of the immune,
hematopoietic, and other physiological systems

dehydroepiandrosterone (DHEA): An adrenal sex
hormone able to convert to a multitude of other
hormones, primarily estrogen and testosterone
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dermis: The intermediate layer of the skin
detrusor: Muscle in the bladder

diaphragm: A sheet of muscle located across the bottom
of the chest and aiding in respiration through its
contraction and relaxation

diastole: Relaxation of ventricles when filling with
blood

dopaminergic system: Releases dopamine affecting
motor control

elastic recoil: A measure of the lungs’ ability to expand
and contract

epidermis: The thin, outermost layer of the skin

epinephrine: A catecholamine of the adrenal medulla
that regulates the body’s stress response; also
known as adrenaline

erythrocytes: Red blood cells
esophagus: Extends from th10

the synthesis and release of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH)

growth hormone (GH): A pituitary hormone that stim-
ulates amino acid uptake and synthesis of proteins

hematopoiesis: The process of blood cell production

homeostasis: The ability to maintain balance in the
organ systems

hormones: Chemical messengers of the endocrine system

humoral immunity: The branch of the acquired immu-
nity mediated by antibodies and responsible for
defending the body against extracellular antigens

hypogeusia: Age-related decline in taste

hypophysiotropic: Acting on the pituitary gland

hypothalamic-pituitary-adrenal (HPA) axis:
Regulates glucocorticoid levels in the body and
allows the body to respond to stressful conditions

immovable joints: Joints composed of collagen fibers
and allowing only minimal bone shifting; also
known as fibrous joints

immunosenescence: Aging of the immune system

inflammatory response: Redness, swelling, and
warmth produced in response to infection

inhibin B: Glycoprotein that suppresses FSH

innate immunity: The branch of the immune system
with which a person is born and that is the body’s
first line of defense against invading antigens

insulin: A pancreatic hormone regulating blood glucose
levels through stimulation of glucose uptake

insulin resistance: A resistance to the actions of insulin

islets of Langerhans: Glandular cells of the pancreas

keratinocytes: Cells of the epidermis that produce the
protein keratin

killer T cells: T cells that directly attack and destroy
infected cells within the body; also termed cyto-
toxic T cells

Langerhans cells: Cells of the epidermis involved in
immune response

leukocytes: White blood cells

lipofuscin: A brown pigment found in aging cells relat-
ing to oxidative mechanisms

liver: Largest gland in the body; secretes bile in the
small intestine and screens blood from the
stomach and intestines for toxins

luteinizing hormone (CH): Hormone released from the
pituitary that stimulates ovulation and corpus
luteum growth in the female; stimulates testos-
terone production in males

macrophage: An immune cell that acts as a scavenger,
engulfing foreign substances, dead cells, and other
debris through phagocytosis

mechanoreceptors: Receptors related to the ability to
touch

melanin: A pigment produced by melanocytes and
essential to protecting the body against ultraviolet
radiation

melanocytes: Cells located within the epidermis that
produce melanin

melatonin: A pineal gland hormone that synchronizes
internal body functions to a day—night cycle

menopause: Cessation of menstrual cycles within the
aging female

mineralcorticoids: Hormones of the adrenal cortex
involved in the regulation of extracellular mineral
concentrations

monoaminergic system: Release of the neurotransmit-
ters norepinephrine and serotonin

motor unit: The combination of a single nerve and all
the muscle fibers it innervates

muscle quality: Strength generated per unit muscle
mass

muscle strength: The capacity of muscle to generate force

myocardial cells: Cells located in the heart; also known
as cardiomyocytes

myofibril: A contractile filament that comprises skeletal
muscle fibers; composed of actin and myosin
proteins

myosin: Protein within muscle that, together with actin,
is responsible for muscle contraction



natural killer (NK) cells: Cells of the immune system
that attack and destroy infected cells

nephrons: Located in the kidneys; combination of the
Bowman'’s capsule and renal tubule with the
glomerulus

nerve cells: Neurons within the nervous system that
transmit chemical and electrical signals

neurogenesis: Formation of new neurons

neurotransmitter: Chemical messengers located in
synaptic vesicles in the neuron

nocturia: An increased number of fluid voids occurring
at night

norepinephrine: A catecholamine of the adrenal
medulla that regulates the stress response; also
known as noradrenaline

olfaction: The ability to smell

osteoblast: Bone cell responsible for formation of new
bone and repair of damaged or broken bone

osteoclast: Bone cell responsible for bone resorption
osteocyte: Dormant osteoblast embedded in bone matrix

pancreas: A gland located below the stomach and above
the small intestine; secretes pancreatic fluid that
neutralizes stomach acid and breaks down large
nutrients

parathyroid gland: A group of cells located at the back
of the thyroid gland that secretes parathyroid
hormone

parathyroid hormone (PTH): A hormone of the
parathyroid gland involved in promoting eleva-
tion of blood calcium levels

pharynx: Connects the oral cavity to the esophagus

photoaging: The process of change in skin structure and
function resulting only from exposure to ultravio-
let radiation

pineal gland: A small gland located deep in the brain
that secretes melatonin

plaques: Made up of the amyloid 3-peptide shown to be
neurotoxic; occur outside of the neuronal cell and
consist of grey matter with a protein core sur-
rounded by abnormal neurites

plasma cell: Antibody-producing B cell

plasticity: The ability to form new neuronal connections
onto available existing neurons

pluripotent stem cells: Cells possessing the ability to
differentiate into cells of any other type

presbycusis: Age-related hearing loss that generally
occurs at higher frequencies first
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presbyopia: Age-related vision loss of objects at close
range, known as farsightedness

replicative senescence: A phenomenon in which cells are
able to undergo only a finite number of divisions

reproductive axis: Integration of the hypothalamus, pitu-
itary, and gonad to control reproductive hormones

sarcomere: Muscle compartments containing actin and
myosin
sarcopenia: Age-related loss of muscle mass

sarcoplasmic reticulum: Portion of the endoplasmic
reticulum; membrane network in the cell cyto-
plasm in striated muscle fibers

skeletal muscle: Muscle under voluntary control; com-
prises the majority of all muscle mass and is also
known as voluntary or striated muscle

slow-twitch fibers: Muscle fibers that contract steadily
but are not easily fatigued; used in activities of
low intensity and high endurance

stem cell progenitors: The progeny cells of pluripotent
stem cells

subcutaneous layer: The innermost layer of the skin

suppressor T cells: T cells that suppress the immune
response

synapses: Space between the dendrites on neurons where
chemical signals via neurotransmitters are relayed
to other neurons

synaptogenesis: Generation of new synapses

synovial fluid: Fluid secreted by the synovium and
allowing smooth, easy movement of the bones
comprising a synovial joint

synovial joint: Joint connecting two bones containing
smooth cartilage on their opposing ends

synovium: Synovial joint capsule membrane that
secretes synovial fluid

systole: Contraction of the heart that forces blood into
the aorta

T cells: Cells of the immune system that mature in the
thymus and play a critical role in cell-mediated
immunity

tangles: Paired helical filaments and a few straight fila-
ments that occur in the neuronal cell body; the
main protein associated with neurofibrillary tan-
gles is known as tau

T-helper cells: T cells that regulate the immune system

thrombocytes: Blood platelets responsible for blood
clotting
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thyroid: A small, butterfly-shaped gland located in the
lower front portion of the neck

thyroid-stimulating hormone (TSH): A pituitary
hormone stimulating the synthesis and release of
triiodothyronine and thyroxine

thyroxine (T4): Thyroid hormone involved in metabolic
and thermal regulation

total lung capacity: The maximum volume to which
the lungs can expand during the greatest inspira-
tory effort

trabecular bone: The inner portion of bone; also known
as spongy bone

triiodothyronine (T3): A thyroid hormone involved in
metabolic and thermal regulation

ureters: Tubes connecting the kidneys to the bladder
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Chapter 7

Assessment of

the Older Adult

Lorna W..Guse,
PhD, RN

At the end of this chapter, the reader will be able to:
1.

LEARNING OBJECTIVES

Identify the major components of comprehensive assessment of older adults
including functional, physical, cognitive, psychological, social, and spiritual

assessments.

of older adults.
adults.

adults.

Agnosia

Aphasia

Apraxia

Cataracts

Cerumen

Dysphagia
Functional incontinence
Glaucoma

Ketones

Longevity

Macular degeneration

KEY TERMS

. Name some major tools that are frequently used in geriatric assessment.
. Recognize some of the challenges of conducting comprehensive assessments

. Discuss the role of other health professionals in the assessment of older

. Describe some of the issues in relation to comprehensive assessment of older

Osteoarthritis
Osteoporosis
Otosclerosis
Overflow incontinence
Polydipsia
Polyphagia
Polyuria
Presbycusis
Presbyopia

Stress incontinence
Urge incontinence
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The basis of an individualized plan of care for an
older adult is a comprehensive assessment. En-
hanced skills in comprehensive geriatric assess-
ment can improve health outcomes, increase
nursing assessment confidence, and provide a
role model for health care teams (Stolee et al.,
2003). Assessment has been described as the
cornerstone of gerontological nursing, and the
goal is to conduct a systematic and integrated
assessment (Olenek, Skowronski, & Schmaltz,
2003). The health and health care needs of older
adults are complex, deriving from a combination
of age-related changes, age-associated diseases,
heredity, and lifestyle. Assessment requires
knowledge and an understanding of this com-
plexity of factors. In assessing and providing
care to older adults, nurses are members of a
health care team that includes physicians, ther-
apists, social workers, spiritual care workers,
pharmacists, nutritionists, and others. Each
member of the team has a contribution to make,
and nurses are often in a position to draw upon
the knowledge of other team members to
enhance the assessment process.
Comprehensive assessments can be lengthy,
and this presents a challenge to nurses because
depending on health status and energy level,
the older adult may not be well or strong
enough for an extensive physical or verbal-
based assessment. If the older adult is experi-
encing memory problems, the reliability of
question-based assessment may be suspect. The
role of the family and particularly family care-
givers (often spouses and adult children) adds
another dimension. The literature suggests
that when family members act as proxies for
health information, there can be underesti-
mates and overestimates of functional ability,
cognition, and social functioning (Ostbye,
Tyas, McDowell, & Koval, 1997). Assessment

tools do not always identify the source of infor-
mation, and even experienced nurses sometimes
rely too much on secondary sources such as
family members and caregivers rather than fo-
cusing on the older adult as the primary source
of information (Luborsky, 1997).

Since the early 1960s when major tools to
measure function were introduced, the number
of assessment tools from which nurses can choose
has increased exponentially. Part of this increase
has been due to the refinement of existing tools
and the testing and tailoring of tools across client
populations, as well as the creation of new tools.
The current growth in the development of clin-
ical practice guidelines has not yet reached the
stage where nurses have identified a roster of the
“best” tools (see www.geronurseonline.com for
examples) to use with older adults across all set-
tings for specific areas of assessment. However,
certain tools are used by nurses because they
have been used traditionally to provide a foun-
dation for decision making and intervention
strategies. In this chapter, we will identify these
common tools and provide guidelines for as-
sessment. In addition, several of the chapters in
this text give examples of assessment tools re-
lated to specific content.

A cautionary note is needed. Comprehensive
assessment is not a neutral process; the sources
of information and tools used as well as the nurse’s
skill level have consequences for the older adult’s
individualized plan of care. The physical and
social environment can support or suppress an
older adult’s abilities. Comprehensive assessment
consists of objective and subjective elements,
and how the assessment data are interpreted is
of major importance. As Kane (1993) has sug-
gested, interpretation is an art, and it is an art
that nurses must aspire to master both as stu-
dents and as practitioners.



Functional Assessment

Nurses typically conduct a functional assess-
ment in order to identify an older adult’s ability
to perform self-care, self-maintenance, and
physical activities, and plan appropriate nursing
interventions. There are two approaches. One
approach is to ask questions about ability and
the other approach is to observe ability through
evaluating task completion. However, although
we tend to speak of “ability,” our verbal and
observational tools tend to screen for “disabil-
ity.” Disability refers to the impact that health
problems have on an individual’s ability to per-
form tasks, roles, and activities, and it is often
measured by asking questions about the per-
formance of activities of daily living (such as eat-
ing and dressing) and instrumental activities of
daily living (such as meal preparation and hob-
bies) (Verbrugge & Jette, 1994). The basis of
our understanding of ability, disability, physical
function, activities of daily living, and any con-
textual factors comes from work initiated by the
World Health Organization (WHO) more than
25 years ago.

The International Classification of Impair-
ment, Disability and Handicap (ICIDH) was
first published by the WHO in 1980. It sug-
gested relationships among impairment, disabil-
ity, and handicap as illustrated by definitions
provided in Box 7-1. In attempting to move
away from a disease and toward a health per-
spective, the WHO made definitional changes
and created a new International Classification of
Functioning, Disability and Health (ICIDH-2)
in 2001. The ICIDH-2 uses the term disabiliry
to reflect limitations in activities based on an
interaction between the individual’s health
(including impairment, or problems in body
function or structure) and the physical, social,
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Box 7-1 WHO (1980)
ICIDH Classification

Impairment: Any loss or abnormality of
psychological, physiological, or

anatomical structure or function.

Disability: Any restriction or lack (result-

| ing from impairment) of ability to per-
form an activity in the manner or

| within the range considered normal for

a human being.

Handicap: A disadvantage for a given
| individual, resulting from impairment
or disability that limits or prevents the
| fulfillment of a role that is normal
[ (depending on age, sex, and social and
| cultural factors) for that individual.

and attitudinal environment. The term handicap
has been discontinued and, instead, participation
restriction is used. Kearney and Pryor (2004) have
suggested that nursing has not yet integrated
the ICIDH-2 framework into research, practice,
and education. Specifically, they suggest that
the ICIDH-2 framework provides nurses with
a broad structure “to address more fully, activ-
ity limitations and participation restrictions
associated with impairment” (2004, p. 166).
Moreover, they argue that in nursing education,
students should be encouraged to develop “a
health care plan that outlines strategies to pro-
mote maximum health, function, well-being,
independence and participation in life for the
individual” (2004, p. 167). Kearney and Pryor
(2004) are, in fact, promoting an “ability” per-
spective, but it is broadly stated and does not
focus specifically on older adults.
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Taking an “ability” perspective on compre-
hensive assessment of older adults builds upon
the ICIDH-2 framework and is informed by the
work of Kearney and Pryor (2004) and others.
Functional assessment should first emphasize an
older adult’s ability and the appropriate nursing
interventions to support, maintain, and maxi-
mize ability; second, it should focus on an older
adult’s disability and the appropriate nursing
interventions to compensate for and prevent fur-
ther disability. Nursing interventions that cre-
ate excess disability are not appropriate. Excess
disability is defined as “functional disability
greater than that warranted by actual physical
and physiological impairment of the individual”
(Kahn, 1964, p. 112). For example, assisting an
older adult in a nursing home to get dressed in
the morning when that individual is mentally
and physically able to do this task creates excess
disability or disability where it does not exist.

Tools to assess functional ability tend to
address self-care (basic activities of daily living
or ADLs), higher level activities necessary to live
independently in the community (instrumental
activities of daily living or IADLs), or highest
level activities (advanced activities of daily liv-
ing or AADLs) (Adnan, Chang, Arseven, &
Emanuel, 2005). Advanced activities of daily
living include societal, family, and community
roles, as well as participation in occupational
and recreational activities. In selecting or using
tools to measure functional ability, the nurse
must be clear on two questions. First, is per-
formance or capacity being assessed? Some tools
ask, “Do you dress without help?” (performance)
whereas others ask, “Can you dress without
help?” (capacity). Asking about capacity will
result in answers that emphasize ability. The
second question is, who is the source of infor-
mation on functional ability? Is information

gained verbally from the family or from the
older adult? Does the nurse assess functional
ability by direct observation or by relying on the
observations of others?

In 1987, the Omnibus Budget Reconcili-
ation Act (OBRA) mandated the use of the
Minimum Data Set (MDS) in all Medicaid- and
Medicare-funded nursing homes. This assess-
ment tool attempted to identify a resident’s
strengths, preferences, and functional abilities
in a systematic way in order to better address his
or her needs. The MDS was revised in 1995 and
a home-based version was also later developed.
In this chapter, we will not be looking at this
assessment tool. Instead, examples of tools to
assess functional ability will be presented in
relation to ADL, IADL, and AADL. In addition,
the use of physical performance measures will be
discussed relative to functional assessment.

Activities of Daily Living
(ADLs)

The original ADL tool was developed by Katz
and colleagues during an 8-year period at the
Benjamin Rose Hospital, a geriatric hospital in
Cleveland, Ohio, using observations of patients
with hip fractures and their performance of ac-
tivities during recovery (Katz, Ford, Moskowitz,
Jackson, & Jaffee, 1963). The Katz Index of
ADL (1970) distinguished between indepen-
dence and dependence in activities and created
an ordered relationship among ADLs. It ad-
dressed the need for assistance in bathing, eat-
ing, dressing, transfer, toileting, and continence.
Other similar tools followed the Katz Index of
ADL and are still being developed. Tools can be
divided into those that are generic and those
that are disease-specific. In this chapter, we will
focus on generic tools. Some tools are designed



to provide a more sensitive assessment of ability
for older adults with cognitive limitations. Such
tools attempt to separate disability stemming
from cognitive versus physical limitations.
Generally speaking, since the early work of Katz
and his colleagues, there has been an emphasis
on more detailed assessments of ADL.

One widely used ADL tool is the Barthel
Index (Mahoney & Barthel, 1965). This index
was designed to measure functional levels of self-
care and mobility, and it rates the ability to feed
and groom oneself, bathe, go to the toilet, walk
(or propel a wheelchair), climb stairs, and con-
trol bowel and bladder. Tasks typically assessed
with ADL tools are listed in Box 7-2. In using
the Barthel Index or any ADL assessment tool, it
is critical that the assessment be detailed and
individualized. For example, the Barthel item for
“personal toilet” includes several tasks (wash
face, comb hair, shave, clean teeth), and the older
adult may be independent in some but not all of
them and may require an assistive device for
some but not all of them. A detailed assessment
will provide information for appropriate nursing
interventions, that is, those designed to promote

Box 7-2  Tasks Typically Assessed I
with ADL Assessment Tools l

Eating Dressing
Bathing/washing Grooming
Walking/ambulation — Ascending/
descending stairs
Communication Transferring (e.g.,

from bed to chair)

Toileting (bowel and
bladder)
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ability and compensate for and prevent further
disability for that individual.

Some older adults, specifically those with cog-
nitive limitations but with good physical abili-
ties, can manage their ADLs with direction and
support (cueing and supervising). As pointed out
by Tappen (1994), most ADL assessment tools
were developed for physically impaired indi-
viduals and “are not sensitive to the functional
difficulties experienced by the persons with Alz-
heimer’s disease and related dementia” (1994,
p- 38). The Refined ADL Assessment Scale is
composed of 14 separate tasks within 5 selected
ADL areas (toileting, washing, grooming, dress-
ing, and eating) (Tappen, 1994). This scale rep-
resents an approach to ADL assessment known
as “task segmentation,” which means breaking
down the ADL activity into smaller steps
(Morris & Morris, 1997). For example, the steps
of washing one’s hands or getting dressed in the
morning are fairly complex for someone with
cognitive limitations. However, by cueing as
needed, the nurse can assess which steps are chal-
lenging and which are not. In getting dressed in
the morning, some older adults with cognitive
limitations will require help in selecting cloth-
ing, but once these clothing pieces are selected
and laid out, the older adult may require limited
cueing to progress through the complex task of
dressing. Beck (1988) has developed an assess-
ment tool for dressing in persons with cognitive
limitations that is particularly detailed.

The most common scale used in rehabilita-
tion of older adults is the Uniform Data System
for Medical Rehabilitation (UDSMR) Func-
tional Independence Measure (FIM). The FIM
instrument scores a person from 1 (needing total
assistance or not testable) to 7 (complete inde-
pendence) and is considered an exceptionally
reliable and valid tool. Categories measured
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include self-care, bowel and bladder, transfer,
locomotion, communication, and social cogni-
tion (UDSMR, 1996). This measure is done at
admission and discharge and several times in
between to assess progress in rehabilitation.

Instrumental Activities of Daily
Living (IADLs)

Instrumental activities of daily living include a
range of activities that are considered to be more
complex compared with ADLs and address the
older adult’s ability to interact with his or her
environment and community. It is readily
apparent that items in JADL assessment tools
are geared more for older adults living in the
community; for example, items often ask about
doing the laundry. It has also been suggested
that IADL tools emphasize tasks traditionally
associated with women’s work in the home
(Lawton, 1972). IADLs include the ability to
use the telephone, cook, shop, do laundry and
housekeeping, manage finances, take medica-
tions, and prepare meals. Missing from most
TADL tools are activities that may be more asso-
ciated with men, such as fixing things around
the house or lawn care. One of the earliest IADL
measures was developed by Lawton and col-
leagues (1969). Tasks typically assessed with
IADL tools are listed in Box 7-3.

Advanced Activities of Daily
Living (AADLs)

Advanced activities of daily living include soci-
etal, family, and community roles, as well as par-
ticipation in occupational and recreational
activities. AADL assessment tools tend to be
used less often by nurses and more often by
occupational therapists and recreation workers
to address specific areas of social tasks. One tool
that seems to combine elements of ADLs,

Box 7-3 Tasks Typically Assessed
with IADL Assessment Tools

Using the telephone Taking medications

Shopping Handling finances
Preparing meals Laundry

Light or heavy
| housekeeping

Light or heavy
yardwork

Home maintenance  Using transportation

Leisure/recreation

IADLs, and AADLs is the Canadian Occupa-
tional Performance Measure (COPM) (Chan &
Lee, 1997). Developed by Law and colleagues
(1994), this tool is designed to detect changes
in self-perception of occupational performance
over time.

The COPM asks older adults to identify daily
activities that are difficult for them to do but, at
the same time, are self-perceived as being im-
portant to do. The tool asks about self-care ac-
tivities (personal care, functional mobility, and
community management), productivity (paid/
unpaid work, household management, and play/
school), and leisure (quiet recreation, active rec-
reation, and socialization). Consequently, inter-
ventions to enhance and support ability are
planned to address those activities of importance
to the older adult. The strength of the COPM is
that it focuses on the older adult’s functional
priorities by asking about importance so that
interventions can be tailored to enhance those
priority activities and increase satisfaction.

Physical Performance Measures

One of the criticisms directed toward ADL and
TIADL assessment tools is that they are highly



Functional Assessment

Case Study 7-1

You are visiting an older couple in the
community in order to assess the cou-
ple’s functional ability and the potential
for their needing assistance with ADLs
or IADLs. Mr. and Mrs. Boyd are 72
and 67 years old, respectively, and have
been married for 45 years. They have
lived in the same neighborhood since
Mzr. Boyd retired from his bank manager
job 12 years ago. Mrs. Boyd has been a
housewife since her marriage. Mr. and
Mrs. Boyd have one child, a son who
lives in another city about 500 miles
away. There are no other family mem-
bers in their community.

As you sit with both of them at the
kitchen table, Mrs. Boyd tells you to
direct all your questions to her because
Mr. Boyd has trouble understanding
questions. She goes on to explain that
Mr. Boyd used to garden and maintain
the yard but no longer seems interested
in doing anything. He sleeps a great
deal, seems to be eating less, and is
often uncommunicative when she
speaks to him. She says that her hus-
band is getting quite forgetful and that
this worries her because he was always
socially engaging and a man who could
speak on several subjects.

Mrs. Boyd tells you that she makes
all the decisions and spends most of her
time planning meals, doing housework,
and attending her ladies’ church group.
She says that she could really use some

help with outdoor tasks because these
tasks had been handled by Mr. Boyd
until just recently. When you ask what
she means by “recently,” Mrs. Boyd
replies that a change seems to have
occurred within the last 6 months.

You thank Mrs. Boyd for sharing this
information with you, and you indicate
that most of the questions can be
directed to her but that you will be ask-
ing Mr. Boyd some questions as part of
the assessment. Mrs. Boyd seems con-
cerned by this but agrees to give you an
opportunity to try and ask some ques-
tions of Mr. Boyd. You begin your
assessment by asking Mrs. Boyd about
her functional abilities, including ADLs
and TADLs, indicating that you will be
asking the same questions of Mr. Boyd.

Drawing from the 10 principles of
comprehensive assessment and your
knowledge of functional, physical, cog-
nitive, psychological, social, and spiri-
tual assessment of older adults, what are
the areas of assessment that you think
should be explored first with Mr. and
Mrs. Boyd? Will you be relying on self-
report, proxy report, performance mea-
sures, or all of these for the assessment?
Mrs. Boyd seems to want to dominate
the interview. How will this affect the
assessment process? Which other health
professionals do you think should be
involved directly or in consultation in
relation to your assessment?

271
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subjective, relying on the perceptions of older
adults (and sometimes their family members) or
on health care professionals who may tend to be
conservative in estimating ability (Guralnik,
Branch, Cummings, & Curb, 1989). Physical
performance measures involve direct observation
of activities, such as observing the older adult
prepare and eat a meal, but also include tasks
related to balance, gait, and the ability to reach
and bend. The Physical Performance Test (PPT)
is one example of a physical performance assess-
ment tool (Reuben & Sui, 1990). The seven-
item version asks the individual to write a
sentence, transfer five kidney beans from an
emesis basin to a can (one at a time), put on and
remove a jacket, pick up a penny from the floor,
turn 360 degrees, and walk 50 feet (Reuben,
Valle, Hays, & Sui, 1995).

The benefit of using physical performance
measures is related to a potential relationship
between physical ability and functional ability.
The question is, does assessment of physical per-
formance relate meaningfully to the ADL and
TADL abilities of older adults? Does difficulty
with walking and climbing stairs, for example, go
hand-in-hand with ADL and TADL abilities such
as toileting or grocery shopping? Findings have
been inconsistent due at least in part to the sev-
eral ways of measuring physical performance and
functional ability. Some studies have suggested
that physical performance measures provide good
information to identify older adults who may be
at risk for losing functional ability in ADL and
becoming prone to falls (Gill, Williams, &
Tinetti, 1995; Tinetti, Speechley, & Ginter, 1988).

Physical Assessment

Conducting a physical assessment of an older
adult is based on technical competence in phys-

ical assessment, knowledge of the normal changes

(Chapter 6) and diseases associated with aging,
as well as good communication skills (Chapter
5). In this chapter, a basis in technical compe-
tence is taken for granted and the emphasis is on
presenting physical assessment information that
is particularly relevant to the older adult. Phys-
ical assessment with a “systems” approach re-
views each body system by first taking a history
and then conducting a physical examination. It
is important to ask questions that produce an
accurate description of the older adult’s physical
status and furthermore explore the meaning and
implications of physical status on an individual
basis. The same changes in visual acuity for two
older adults may have quite different meanings
and implications. For one older adult, the changes
may not affect their everyday activities whereas
for the other, they may mean the loss of a dri-
ver’s license and accompanying distress and
hardship in relation to unmet transportation
needs and decreased social contact.

Physical assessment according to body systems
usually involves a health care team approach.
Physicians, including specialists such as a cardi-
ologist, and nurses are key members of the team.
Nurses may do an initial assessment or act as case
finders in the community and in clinics. Other
members of the health care team include a nutri-
tionist, respiratory therapist, social worker, phys-
ical therapist, and psychologist.

Circulatory Function

Several factors play a role in older adults and
their circulatory status. Age-related changes in
the heart muscle and blood vessels result in over-
all decreased cardiac function. These changes
plus lifestyle, including limited exercise and
physical activity, increase the likelihood that
older adults will experience diminished circula-
tory function. Other lifestyle factors that have an
impact on circulatory function are smoking



behaviors and the consumption of alcohol. When
the current cohort of older adults was young, the
benefits of exercise and physical activity and the
detrimental effects of smoking were not common
knowledge. The social context was different
compared with our current one. The cumulative
effects of age-related changes, heredity, and
lifestyle mean that there can be great variation
among older adults in relation to their circula-
tory function. In addition, through the use of
medications and assistive devices, diminished
circulatory function may have a greater or lesser
impact on their day-to-day life. Although dis-
eases of the circulatory system can occur at all
ages, these diseases are associated with people in
their older years, and comprehensive assessment
will include taking a cardiac history and per-
forming a physical examination.

The circulatory health assessment should ad-
dress family history; current problems with chest
pain or discomfort, especially if associated with
exertion; current diagnoses and associated med-
ications as well as over-the-counter and herbal
medicines; sources of stress; and adherence to cur-
rent medical regimens. The assessment should
also include a physical examination, assessing
blood pressure, listening to chest sounds, and tak-
ing a pulse rate. Other assessment protocols may
include an exercise stress test, blood and serum
tests, electrocardiograms, and other tests for
imaging and assessing the condition of the heart
and blood vessels. These advanced assessment
protocols are not usually conducted by nurses,
but their results provide more detailed assess-
ment information.

Respiratory Function

Age-related changes to bones, muscles, lung tis-
sue, and respiratory fluids all contribute to the
respiratory difficulties experienced by some
older adults. Older adults are particularly sus-
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ceptible to respiratory diseases, and the signs of
infection may not be as obvious as they are in
younger adults. Therefore, assessment of res-
piratory function should occur more often, pat-
ticularly with older adults who may have
compromised respiratory function because of
disease or injury. Older adults who have
restricted mobility and have extended bedrest
are especially at risk for respiratory infections
and serious sequential complications.

The respiratory assessment should ask about
current medications (including prescribed, over-
the-counter, and herbal) and take a history of
smoking behavior and exposure to environmen-
tal pollutants during the lifespan. Other areas
for assessment include current difficulties and
anxieties associated with breathing, decreased
energy to complete everyday tasks, frequent
coughing, and production of excessive sputum.
Physical examination includes observation of
posture and breathlessness, and listening to chest
sounds. Other assessment protocols include
blood and pulmonary function tests, chest x-ray,
and sputum analysis. Information from these
tests assists the nurse in a total assessment of res-
piratory function.

Gastrointestinal Function

Age-related changes in the gastrointestinal sys-
tem are not major and therefore may not be
noticed by many older adults. Smooth muscle
changes mean decreased peristaltic action and
reduced gastric acid secretion, which may affect
gastric comfort and appetite. A concern of many
older adults is constipation, which is usually
defined as the lack of a bowel movement for 3 or
more days. Assessment of gastrointestinal func-
tion begins with asking about the older adult’s
usual diet; appetite and changes in appetite;
occurrence of nausea, vomiting, indigestion, or
other stomach discomforts; and problems with
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bowel function. Questions about medication use
including prescribed, over-the-counter, and her-
bal remedies are also standard. Diagnostic testing
can include barium enemas and x-rays, stool
analysis, and examination of the colon.

For some older adults, constipation is a health
problem. The nurse should ask about exercise,
diet, and fluid intake, and whether the older adult
is using prescribed, over-the-counter, or herbal
remedies to deal with constipation. A 3- to 7-day
meal diary can illustrate eating habits that might
have an impact on constipation. Limited ingestion
of fresh fruits and vegetables and fluids contributes
to constipation, as does limited exercise and
mobility. Older adults have a diminished sense of
thirst, and fluid intake may be inadequate to
maintain normal bowel function.

Oral health assessment is an area often over-
looked with older adults, and nurses should rou-
tinely ask about oral health practices including
brushing, flossing, and regular contact with a
dentist. Examination of the mouth should
include observing the condition of the tongue,
teeth, and gums for dehydration, infection, and
poor oral hygiene. Check dentures to be sure
they are well-fitting, particularly if a weight
change has occurred. Especially at risk for oral
health problems are older adults with limited
incomes who cannot manage regular contact
with a dentist and older adults in long-term care
facilities who lack the physical or cognitive abil-
ity to maintain self-care in oral health.

Genitourinary Function

Age-related changes in the genitourinary sys-
tem along with age-related diseases such as dia-
betes and hypertension can have a major impact
on everyday life. Bladder muscles weaken and
bladder capacity is lessened. Difficulties in sens-
ing that the bladder is not empty may mean

that residual urine stays within the bladder, cre-
ating a medium for potential infection. Older
women are more likely to experience inconti-
nence, which is often related to a history of
childbirth or gynecologic surgeries. Older men
may develop problems with an enlarged prostate
that impedes the flow of urine through the ure-
thra. Incontinence is not a normal part of aging;
when incidents of incontinence occur regularly,
this can lead to embarrassment, restricted social
activity, and skin problems. Unmanaged incon-
tinence is a major factor in the decision for
nursing home placement. A serious medical
problem, chronic renal failure can arise as a
complication of age-related diseases such as dia-
betes and hypertension. This is a potentially
life-threatening illness that requires specialized
care and may ultimately mean support through
kidney dialysis.

Health history questions should attend to
any previous or current difficulties related to the
frequency and voluntary flow of urine during
either the day or night. If incontinence is a
problem, then questions should focus on the
type of incontinence: stress, urge, functional
or overflow (see Chapter 12). Older adults who
have problems with continence may restrict
their fluid intake, which will have implications
for other body systems including skin condition
and the gastrointestinal system. The nurse
should ask about fluid intake, especially caffeine
and alcohol (which affect bladder tone) and
observe the skin for dehydration. The nurse also
should ask about medication use (prescribed,
over-the-counter, and herbal remedies). Diag-
nostic tests include urine analysis tests for blood,
bacteria, and other components such as ketones.
Other diagnostic tests may be ordered by the
physician to assess bladder muscle tone and func-
tion and prostate size and potential obstructions.



Sexual Function

Two of the prevailing myths in our society are
that older adults are neither sexually active nor
interested in sexual relationships. This is not the
case; however, several factors associated with
aging do have an impact on sexual activity,
including lack of partner (often through widow-
hood), chronic illnesses, and medication use that
may negatively affect performance. In conduct-
ing a comprehensive assessment with an older
adult, asking about sexual function is appropri-
ate. However, it is important to be knowledge-
able about age-related and disease-associated
changes in relation to sexual function and to be
sensitive and respectful of privacy because this
is clearly a very personal area of human function.

Age-related changes for men include a de-
crease in the speed and duration of erection; in
women there is a decrease in vaginal lubrica-
tion. Health and social factors may have a great
impact on sexual activity among older adults.
Chronic illness such as osteoarthritis and di-
minished positive self-image because of a soci-
etal emphasis on youthful beauty are two such
factors. Assessment questions should focus on
sexual function and whether there have been
any changes or concerns. These questions can
open the door to further dialogue. In the past
few years, there has been a great deal of adver-
tising on erectile dysfunction drugs by phar-
maceutical companies, and these drugs are
being used by men and women. The advertis-
ing is aimed at middle-aged and older adults,
and there may be some natural curiosity about
these new drugs. An older adult’s questions
about enhancement medications might be best
answered in consultation with a pharmacist
because of potential side effects and interactions
with other medications.
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Neurological Function

The neurological system affects all other body
systems. Age-related changes involve declines in
reaction time, kinetic and body balance prob-
lems, and sleep disturbances. Age-related dis-
eases such Alzheimer’s disease and Parkinson’s
disease and other health problems such as stroke
can lead to cognitive changes including mem-
ory loss, spatial orientation, agnosia, apraxia,
dysphagia, aphasia, and delirium. Dementia is
a collection of diseases where the changes in
brain cells and activity lead to progressive loss
of mental capacity. Alzheimer’s disease is the
most common disease of dementia. Cognitive
assessment for dementia will be discussed in a
later section of this chapter.

Neurological assessment of older adults
includes several components. The nurse should
ask about medications (prescribed, over-the-
counter, and herbal remedies) and any medical
diagnosis related to the neurological system,
such as history or family history of stroke. The
nurse should observe and ask about previous and
current impairments in speech, expression,
swallowing, memory, orientation, energy level,
balance, sensation, and motor function. Other
areas of assessment relate to the occurrence of
sleep disturbance, tremors, and seizures.

Musculoskeletal Function

Several age-related changes occur in the muscu-
loskeletal system and lead to decreased muscle
tone, strength, and endurance. The stiffening of
connective tissue (ligaments and tendons) and
erosion of articular surfaces of joints create re-
strictions in joint mobility. Declines in hormone
production contribute to bone loss, and the abil-
ity to heal is reduced. Common musculoskele-
tal health problems include osteoarthritis and
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osteoporosis. Of particular concern are the risk
of falls and the potential for fractures with asso-
ciated morbidity and mortality.

The most commonly reported illness among
older adults is osteoarthritis, and it is more
likely to occur in the weight-bearing joints,
especially the hips and knees. Because sore and
stiff joints are universally associated with aging,
older adults and health professionals often take
an accepting attitude about these complaints.
The nurse should be asking about the history of
sore joints: Which joints are affected? How long
has there been pain? What kind of pain is it? Does
it interfere with everyday activities? Is the pain
managed? If so, how is it managed? Is there a
history of bone and muscle injuries? Has there
been surgery? Are you trying alternative and
complementary therapies such as acupuncture
or herbal remedies? What are the pertinent
lifestyle factors for this older adult, including
participating in exercise and physical activity?

Observation of posture, stance, and walking
can assist in asking the appropriate questions:
Does the older adult favor one side of the body
while walking? Are assistive devices such as canes
and walkers being used? Canes and walkers
should be at the appropriate height in relation to
body height. Ask whether an assessment was
done by a therapist in selecting the height,
weight, and type of cane or walker. In observing
walking and rising from a chair, attend to body
language and facial expressions that indicate dis-
comfort. Observe and examine the kind of
footwear being worn. Does the footwear offer ade-
quate support while promoting good circulation?

The Up and Go Test provides a quick assess-
ment of an older person’s mobility and overall
function. The nurse should measure a distance of
10 feet from the person’s chair and ask him or her
to rise, walk to the line, turn, walk back, and sit
down. An average time to do this is 10 seconds.

Greater than this may indicate functional prob-
lems with ambulation (Reuben et al., 2003).

Osteoporosis causes a gradual loss of bone
mass, and bones become porous and vulnerable
to fracture. Osteoporosis is associated with
aging, heredity, poor calcium intake, hormonal
changes, and a sedentary lifestyle. Older adults
with osteoporosis experience symptoms of chronic
back pain, muscle weakness, joint pain, loss of
height, and decrease in mobility. Bone density
tests can compare bone mass with individuals of
comparable or younger ages as a marker. If needed,
calcium intake can be increased through diet or
supplements. The nurse should ask about symp-
toms and whether a bone density test has been
carried out; if so, what were the subsequent rec-
ommendations?

Sensory Function

Age-related and disease-related changes in sen-
sory function can have profound effects on older
adults and their day-to-day functioning. Of the
five senses—hearing, vision, smell, taste, and
touch—it is the occurrence of diminished vision
and hearing that seem to have the greatest
impact on older adults. Presbyopia refers to an
age-related change in vision. The lens of the eye
becomes less elastic and this creates less efficient
accommodation of near and distant vision.
Presbycusis refers to age-related progressive
hearing loss. Decrements in vision and hearing
can affect communication ability with potential
consequences to older adults’ health, safety,
everyday activities, socialization, and quality of
life. Screening tools for vision and hearing are of
two types: self-report and performance-based.
Specifically for vision, difficulty in reading
has implications for safety in relation to read-
ing instructions on prescription bottles and fol-
lowing other written directions for health care.
Age-related macular degeneration, the dete-



rioration of central vision, is the leading cause
of severe vision loss in older adults in the
United States. Older adults should undergo
regular eye examinations for changes in vision
(including the formation of cataracts) and
screening for ocular pressure (for glaucoma).
These performance-based tests are conducted by
other health professionals—optometrists and
ophthalmologists—but nurses are often in a
key position to screen for vision problems and
to encourage older adults to initiate and main-
tain regular visits with other health profession-
als to assess vision changes.

The following screening procedures are sim-
ple tests for functional vision: 1) ask the older
adult to read a newspaper headline and story and
observe for difficulty and accuracy; and 2) ask
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the older adult to read the prescription bottle
and again, observe for difficulty and accuracy. It
is important to follow up with specific questions
that explore the vision problem from the per-
spective of the individual: Is vision a problem?
Does it interfere with everyday activities or with
hobbies and social life? Are magnification aids
or enlarged printed material useful strategies? Is
home lighting contributing to the problem? Is
it more difficult to see in the evening compared
with other times of the day?

Hearing loss is a major concern for many
older adults. According to the U.S. Census Bur-
eau (Bureau of the Census, 1997), about 30% of
older adults between of 65 and 74 years of age
and 50% of those between 75 and 79 years of
age experience some hearing loss. Most hearing

Research Highlight

Box 7-4

Aim: To evaluate ear and hearing status in a retirement facility

Methods: The research was conducted in a multilevel retirement community with three
groups of residents: “independent living” (# = 22), “assisted living” (z = 16), and “nurs-
ing care (#z = 11) for a total of » = 49 residents. Earwax occlusion, pure tone multilevel
hearing impairment, resident- and staff-reported hearing handicap, and cognitive status
were measured at time 1 and time 2 (1-4 months after time 1).

Findings: Moderate but significant positive correlations were found between hearing
impairment and resident-reported hearing handicap; hearing impairment and staff-
reported hearing handicap; and resident-reported hearing handicap and staff-reported
handicap. Moderate but significant negative correlations were found between cognitive
function and hearing impairment and cognitive function and earwax occlusion.

Conclusion: A higher incidence of earwax occlusion, moderate or greater hearing impair-
ment, and cognitive limitations were found for residents in assisted living and nursing
care compared with residents in independent living. Recommendations for ear examina-
tion, hearing screening, and communication strategies are given.

Source: Culbertson, D. S., Griggs, M., & Hudson, S. (2004). Ear and hearing status in a mul-
tilevel retirement facility. Geriatric Nursing, 25, 93-98.
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loss in older adults is both symmetric and bilat-
eral, and hearing problems are exacerbated in a
noisy environment. Nonaging-related hearing
loss can be attributed to cerumen impaction,
infection, occurrence of a foreign body, or oto-
sclerosis. Assessment questions should ask
about any hearing problems and how these
problems affect the older adult’s everyday life.
The following question is useful in assessing ear
and hearing problems: Are you experiencing a
hearing problem or any ear pain, ringing in the
ears, or ear discharge? A recent study reported
that asking, “Do you have a hearing problem
now?” was effective in screening for hearing loss
among older adults (Gates, Murphy, Rees, &
Fraher, 2003). An initial assessment question
might be, Tell me when your hearing loss is the
biggest problem for you? The nurse who as-
sesses hearing function is in a good position to
recommend further diagnostic testing with an
audiologist.

For older adults who wear hearing aids, the
condition and working order of these aids is
often overestimated and should be regularly
assessed and monitored. A recent study con-
ducted in a retirement community reported that
for most of those wearing hearing aids, a visual
check indicated problems with either broken or
missing components, inappropriate volume set-
ting, and weak or dead batteries, and this was
especially true for those older adults who were
relatively dependent on nursing care (Culbertson,
Griggs, & Hudson, 2004).

The other senses are taste, smell, and touch.
Taste and smell are interrelated, and the sense of
smell influences the sense of taste in food.
Although there are some age-related changes
(for example, fewer taste receptors), older adults
who are experiencing a noticeable loss of taste
and smell generally have other medical condi-

tions (Ferrini & Ferrini, 2000). Medical condi-
tions, especially those affecting the nose; med-
ication side effects; nutritional deficiencies; poor
oral hygiene; and smoking can all detrimentally
affect the senses of smell and taste. Assessments
should ask generally about satisfaction with
taste and smell, the duration and extent of the
problem, and the impact of the problem on
everyday life.

Integumentary Function

Age-related changes to the skin include loss of
elasticity, slower regeneration of cells, dimin-
ished gland secretion, reduced blood supply, and
structural changes including loss of fat. This
means that the skin of older adults is more sus-
ceptible to injury and infection and less resilient
in terms of repair. Older adults with decreased
mobility and extended bedrest are at high risk
for skin damage and breakdown. For many older
adults, skin dryness and itching are two com-
mon complaints. Emollients and powders can
bring relief for most minor skin conditions.
Asking questions about skin problems and
concerns and inspecting the skin are basic ele-
ments of assessment and should be done on a
regular basis. If skin injury has already occurred,
close monitoring and treatment are essential.
The nurse should ask about rashes, itching, dry-
ness, frequent bruising, and any open sores. Skin
conditions can be linked with nutritional status
and body weight, and the nurse can work with
a nutritionist to promote a healthy diet and
appropriate weight. Any loss of sensation, pat-
ticularly in extremities, is a cause of concern.
Impeded circulation with lack of sensation can
lead to untreated skin breakdown, and preven-
tion is preferable to the more serious conse-
quences of infection and disability. In the event
of wounds, there are assessment tools to gauge



the extent and level, such as the Braden Wound
Index. Nurses with expertise in wound care are
usually available in acute and long-term care for
consultation and advice. This is often a special-
ized area of nursing practice.

The older adult’s skin should be observed for
color, hydration, circulation, and intactness. Fluid
intake may be less than optimal and result in
severe dryness. The nurse should be asking ques-
tions about skin changes, signs and symptoms
of infection, usual skin care, and problems with
healing. The nurse should also observe the finger-
and toenails for splitting and tears.

Endocrine and Metabolic
Function

Age-related changes in endocrine function in-
clude decreased hormone secretion and break-
down of metabolites. Of special concern for older
adults is the onset of diabetes mellitus or thyroid
disease because these diseases can be insidious
and silent. Much damage to the body can occur
even before these conditions are diagnosed. Dia-
betes mellitus becomes more prevalent with age
but the symptoms of polydipsia, polyphagia,
and polyuria may go unnoticed for several years.
Because the thirst sensation diminishes with age,
older adults may not be aware of their polydip-
sia. By the time the disease is diagnosed, more
serious complications, such as impaired circula-
tion and foot ulcers, may have ensued. In terms
of thyroid disease, the formation of nodules that
interfere with normal thyroid functioning
becomes more common with age. Hypothyroid-
ism and associated symptoms of fatigue, forget-
fulness, and cold sensitivity, unfortunately may
be seen as normal “slowing down” with age and
go undetected. Hyperthyroidism is much more
likely in the older years, but among older adults,
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the typical symptom or restlessness and hyper-
activity may be lacking.

The more common form of diabetes mellitus
among older adults is type 2 or noninsulin
dependent diabetes mellitus. With age, there is
an increased resistance to the action of insulin
within the body, and this change in combina-
tion with lifestyle choices place some older
adults at inordinate risk for developing this dis-
ease. Age-related changes, heredity, obesity,
poor nutrition, inadequate physical activity, and
other illnesses increase the likelihood of type 2
diabetes among older adults. Given that the dis-
ease may be silent for many years, it is critical
that nurses be attuned to assessing for the risk
for developing diabetes among older adults and
monitor changes and symptoms at every oppot-
tunity. As part of the health history, the follow-
ing areas should be addressed:

e Family history of diabetes

e Changes in weight and appetite
e Fatigue

e Vision problems

e Slow wound healing

e Headache

e Gastrointestinal problems

More specific symptoms should be assessed
including occurrence of polyphagia, polydipsia,
and polyuria. Diagnostic tests such as fasting
blood sugar can provide a definitive diagnosis.
The oral glucose tolerance test is of little value
by itself because the older adult may have
impaired glucose tolerance but not diabetes
(Armetta & Molony, 1999).

For older adults, hyperthyroidism or an over-
production of thyroid hormone does not usually
mean major changes to everyday life. Nursing
observation and assessment questions should
address the occurrence of nervousness, heat
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intolerance, weight loss, tremor, and palpita-
tions. Hypothyroidism or below normal levels
of thyroid hormone causes several changes that
can be uncomfortable and distressing. In the
health history, the nurse should be assessing for
skin changes (dry, flaky), fluid retention (edema
and weight gain), fatigue, forgetfulness, consti-
pation, and unusual sensitivity to the cold.
Diagnostic tests (TSH test, TRH test, and radi-
oimmunoassay) provide definitive diagnosis.

Hematologic and Immune
Function

Several factors affect older adults’ hematologic
and immune systems. In relation to hematologic
function, anemia is a common disorder among
older adults, especially among those in nursing
homes. Although a slight decrease in hemoglo-
bin occurs with aging, more often the anemia is
attributable to an iron deficiency or another ill-
ness. About 40% of adults age 60 or older have
iron-deficiency anemia. Assessment should
focus on observation of the color and quality of
the skin and nail beds, and address food choices
and food habits. Of a more serious nature, iron
deficiency can occur because of blood loss, and
the nurse should ask questions about occurrence
of blood in stools. Diagnostic tests include
hemoglobin, hematocrit, complete blood count
(CBC) and red blood cell (RBC) count.

The immune system functions to protect the
body from bacteria, viruses, and other microor-
ganisms. Age-related changes to the immune
system include diminished lymphocyte function
and antibody immune responses. These changes
put older adults at risk for infections. Vaccines
for influenza and pneumonia are given around
mid-October and are available in physician’s
offices, public health agencies, and other sites.

As part of the assessment, the nurse should ask
about recent and current infections and access to
and use of vaccines to prevent infections. In
terms of the symptoms of infection, it is impor-
tant to remember that in evaluating vital signs,
older adults tend to have a diminished febrile
response to infection.

Some nurses are uncomfortable talking with
older adults about sexual activity, prophylaxis,
and sexually transmitted disease (STD), but
these questions are an essential part of the health
assessment process. Sexually active older adults,
particularly those with more than one partner,
are at risk for STDs. Of particular concern is the
lack of STD education (“safe sex”) programs
focused on older adults, specifically HIV educa-
tion. Human immunodeficiency virus (HIV) is
a human retrovirus that causes acquired im-
mune deficiency syndrome (AIDS). The disease
is spread through parenteral and body fluids.
The disease can be sexually transmitted through
anal, oral, and vaginal intercourse.

AIDS is epidemic in the United States, and
the Centers for Disease Control report that 11%
of those infected are 50 years of age or older.
Older adults may not be tested for HIV because
they do not believe that they are at high risk or
they may be unwilling to discuss their risky sex-
ual behaviors (Ferrini & Ferrini, 2000). In terms
of assessment, it is important to address the
topic of sexual activity and ask the same ques-
tions that would be asked of a younger person.
Open-ended questions are preferable, and it will
be more productive to say, “Tell me about your
sex life” rather than simply asking, “Do you
have sex?” (Anderson, 2003). Depending on the
status of sexual activity, other questions related
to sexual preference and number of partners
should be pursued. Signs and symptoms associ-
ated with HIV such as weight loss, dehydration,



ataxic gait, or fatigue may go unnoticed or be
attributed to age-related changes. However,
once risk factors are identified, diagnostic test-
ing will confirm a diagnosis.

Cognitive Assessment

Changes in cognitive function with age vary
among older adults and are difficult to separate
from other comorbidities (physical and psycho-
logical conditions), other age-related changes

(for example, hearing), and changes in intellec-
tual activity. Generally speaking, older adults
manifest a gradual and modest decline in short-
term memory and experience a reduction in the
speed in which new information is processed
(Ferrini & Ferrini, 2000).

Cognitive function is usually understood in
relation to the qualities of attention, memory,
language, visuospatial skills, and executive
capacity. The most extensively used cognitive
assessment tool is the Mini Mental State Ex-
amination (MMSE) (Folstein, Folstein, &
McHugh, 1975). The MMSE was originally de-
veloped to differentiate organic from functional
disorders and to measure change in cognitive
impairment, but it was not intended to be used
as a diagnostic tool. It measures orientation, reg-
istration, attention and calculation, short-term
recall, language, and visuospatial function. It
does not measure executive function, and the
results of the MMSE can vary by age and edu-
cation, with older individuals and those with
fewer years of formal education having lower
scores (Crum, Anthony, Bassett, & Folstein,
1993). In addition, some of the MMSE items
may be less relevant for older adults who are
hospital in-patients or who are living in long-
term care facilities. For example, orientation-
based questions regarding dates and day or time
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may be less relevant for long-term care residents
compared with items that ask about location of
their room in the facility.

Dementia is a permanent progressive decline
in cognitive function, and Alzheimer’s disease is
the most common form of dementia. The
Diagnostic and Statistical Manual of Mental Dis-
orders, 4th edition (DSM-IV) used by both the
psychiatric and psychological communities
states that dementia of the Alzheimer’s type
typically is manifested by both impaired mem-
ory (long- or short-term) and inability to learn
new information, or recall recent information,
and is distinguished by one (or more) of the fol-
lowing cognitive disturbances: aphasia, apraxia,
agnosia, or disturbance in executive functioning
(i.e., planning, organizing, sequencing, abstract-
ing). These cognitive limitations have broad and
major implications for occupational and social
interaction, as well as safety. The declines asso-
ciated with Alzheimer’s disease are progressive
and irreversible. Definitive diagnosis is possible
only on autopsy, but diagnosis is made in the
absence of alternatives (for example, brain tumor
and other neurological conditions or diseases).
Several tools are available to assess cognitive
function, and the common element of most is
the assessment of memory function. For further
information and reference, the DSM-IV is avail-
able on the following Web site: http://www.
psychologynet.org.

For nurses, assessing cognitive function is a
challenging task because of the combination of
factors that may be interacting: age-related
changes, diseases associated with aging, hered-
ity, and lifestyle. Added to this is the concern
that for older adults and their families, even the
suspicion of Alzheimer’s disease can be a fright-
ening and discouraging experience. In recent
years, however, several medications have been
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developed that claim to slow the progress of the
disease, with mixed findings.

A relatively new area of assessment of older
adults with progressive dementia is that of
“social ability.” Social abilities include giving
and receiving attention, participating in con-
versation, recognizing social stimuli, appreci-
ating humor, and being helpful to others (Baum,
Edwards, & Morrow-Howell, 1993; Dawson,
Wells, & Kline, 1993; Sabat & Collins, 1999).
Dawson and her colleagues (1993) have devel-
oped and validated a social abilities assessment
subscale that can be used as a basis for support-
ing and maintaining ability in social life as
much as possible. The entire tool (Abilities
Assessment for the Nursing Care of Persons
with Alzheimer’s Disease and Related Dis-
orders) is available in the document “Caregiving
Strategies for Older Adules with Delirium,
Dementia and Depression” on the following
Web site: http://www.rnao.org.

Psychological A

Psychological assessment of older adults pres-
ents a wide continuum from positive mental
health to mental health problems, and the ten-
dency seems to be weighted toward assessment
of mental health disorders. In this chapter we
will be looking at two areas of psychological
assessment: quality of life, which may include
several positive mental health constructs, and
depression, a common mental health problem.

Quality of Life

Quality of life and successful aging are two cen-
tral concepts in assessment and care of older
adults. Broadly speaking, quality of life encom-
passes all areas of everyday life: environmental
and material components, and physical, mental,

Box 7-5 Recommended Readings

Burns, A., Lawlor, B., & Craig, S. (2004).
Assessment scales in old age psychiatry,
(2nd ed.). London: Martin Dunitz.

Lassey, W. R., & Lassey, M. L. (2001).
Quality of life for older people. Upper
Saddle River, NJ: Prentice-Hall.
I

| Gallo, J. J., Fulmer, T., Paveza, G., &

Bogner, H. R. (2005). Handbook of geri-
atric assessment. Boston: Jones & Bartlett
Publishers.

and social well-being (Fletcher, Dickinson, &
Philp, 1992). Quality of life among older adults
is highly individualistic, subjective, and multi-
dimensional in scope. With respect to what con-
stitutes quality of life, what is important to one
person may be quite unimportant to another.
Related to quality of life is the concept of suc-
cessful aging. Long associated with community
living, successful aging has traditionally been
linked with physical health, independence, func-
tional ability, and longevity. However, other
elements such as engagement in social life, self-
mastery, optimism, personal meaning in life, and
attainment of goals have been suggested as vital
to the idea of successful aging (Reker, Peacock,
& Wong, 1987; Rowe & Kahn, 1997). Elements
of successful aging have included self-acceptance,
positive relationships with others, and personal
growth. A broad conceptualization of successful
aging means broad applicability of the concept
to older adults with various abilities and dis-
abilities. If we can go beyond the idea of physi-
cal health as the primary criterion for successful
aging, then we can remove the labelling of frail
older adults as being “unsuccessful” in their
aging (Guse & Masesar, 1999).



Assessment of quality of life and successful
aging can assist in better understanding the psy-
chological health of older adults. Simply put,
the following assessment questions will open
dialogue on attitude, beliefs, and feelings about
aging and mental health. For example, the nurse
can ask, “How would you describe your quality
of life?” and “What would add to your quality
of life?” Questions on successful aging are also
informative. For example, “Would you describe
yourself as someone who is aging successfully?”
and “What would help you to age successfully?”

Depression

Clinical depression is the most common mental
health problem among older adults, and it often
goes undetected because clinicians attribute de-
pressive symptoms to age-associated changes,
chronic physical illness, medication side effects,
or pain. The consequences of depression can be
serious. The prevalence of clinical depression
in older Americans is estimated to be from
5%—10% among community-dwelling individ-
uals, 30%—-40% among recently hospitalized
individuals, and 15%—-30% among older persons
residing in long-term care facilities (Lebowitz et
al., 1997). Older Americans may experience de-
pressive symptoms but not meet the established
criteria for clinical depression as outlined in the
DSM-IV. To meet the DSM-IV criteria, an older
adult must experience five or more of the follow-
ing symptoms during a 2-week period (American
Psychiatric Association, 2000):

¢ Sadness

e Lack of enjoyment of previously enjoyed
activities

e Significant weight loss

e Sleep disturbance

¢ Restlessness
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e Fatigue

¢ Feelings of worthlessness

e Impaired ability to think clearly or con-
centrate

¢ Suicide ideation or attempt

Depressed older adults may experience diffi-
culty with sleeping, loss of appetite, physical
discomfort, anxiety, hopelessness, bouts of cry-
ing, and suicide ideation. They may feel uncom-
fortable in social situations and curtail their
usual social contacts and events, creating a
downward spiral of depression and isolation.
Depression is associated with cognitive limita-
tions, and depressed older adults can experience
disorientation, shortened attention span, emo-
tional outbursts, and difficulty in intellectual
functioning. The criteria for clinical depression
are standardized and available on the following
Web site: http://www.psychologynet.org.

The Geriatric Depression Scale (GDS) is an
excellent tool (available online through www.
geronurseonline.com) to evaluate depression.
The interviewer asks the older person a set of 30
questions. A score of 0-30 is possible, with 0-9
being normal, 10-19 indicating mild depres-
sion, and 20-30 indicating severe depressive
symptoms.

Clinical depression may be chronic or have a
shorter duration, and it is not the same as experi-
encing temporary feelings of unhappiness, con-
fused thinking, and somatic complaints. Nurses
are in a good position, whether it be in commu-
nity, acute care, or long-term care practice, to
screen for potential depression (Bruno & Ahrens,
2003). A recent study found that questions ask-
ing about functional ability decline, visual impair-
ment, memory impairment, and using three or
more medications provided a reasonably good
screen for depressive symptoms and consequential
health service utilization (Dendukuri, McCusker,
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& Belzile, 2004). Even asking the question, “Do
you often feel sad or depressed?” is likely to open
discussion and lead to further assessment of feel-
ings of depression (Mahoney et al., 1994).

Social Assessment

Social functioning affects health, and health sta-
tus affects the ability to socialize and interact
with others. As people age, they may find that
their social networks become smaller and this
may place them at risk in several ways. Decades
of research have told us that individuals with
low quantity and quality of social relationships

Box 7-6

Scale.

falls and older adults.

and depression in older adults.

Resource List

Hospital Elder Life Program (http:/lelderlife.med.yale.edu): The Hospital Elder Life Program
(HELP) is a patient-care program, developed by doctors and nurses at the Yale School of
Medicine, that is designed to prevent delirium among hospitalized older patients.

The Jobn A. Hartford Foundation Institute for Geriatric Nursing (hitp://lwww.bhartfordign.org and
www. geronurseonline.com): These Web sites offer links to several assessment tools including
SPICES (an overall assessment tool), Fall Risk Assessment, and the Geriatric Depression

National Institute for Health and Clinical Excellence (NICE) (http://www.nice.org.uk): This
agency is an excellence-in-practice organization responsible for providing national guid-
ance on the promotion of good health and the prevention and treatment of ill health in
the United Kingdom. The Web site offers assessment and prevention tools in relation to

Registered Nurses Association of Ontario (http:/lwww.rnao.org/bestpractices): This is the profes-
sional association of registered nurses in Ontario, Canada. It provides several best prac-
tices including assessment guidelines, for example, in the areas of pain, stage I to IV
pressure ulcers, foot ulcers for people with diabetes, and screening for delirium, dementia,

have a higher morbidity and mortality risk com-
pared with those who have a good quantity and
quality of social contacts. A supportive social
network and in particular the presence of a
spouse can act to maintain an older adult in the
community; the lack of a partner is a predictor
of institutionalization.

Social assessment of older adults includes col-
lecting information on the presence of a social
network and on the interaction between the
older adult and family, friends, neighbors, and
community. Kane, Ouslander, and Arass (1989)
developed a broad-based social assessment that
includes asking questions about recent life events




(such as death of a spouse), living arrangements,
everyday activities requiring help (and who usu-
ally provides help), potential isolation (fre-
quency of leaving the house and having visitors),
adequacy of income, and sources of health care
coverage.

Having a social network does not necessarily
mean that there are social supports. However,
the Lubben Social Network Scale contains 10
items, 3 of which have been found to differenti-
ate those who are isolated from those who are
not (Kane, 1995). These questions are:

¢ Is there any one special person you
could call or contact if you needed help?

¢ In general, other than your children,
how many relatives do you feel close to
and have contact with at least once a
month?

¢ In general, how many friends do you
feel close to and have contact with at
least once a month?

The more important aspects of social support
may be the number of supportive persons and
the various types of support (emotional, instru-
mental, and informational) that are available.
Seeman and Berkman (1988) have identified
four questions that assess the adequacy of social
support. These questions are:

e When you need help, can you count on
anyone for house cleaning, groceries, or
a ride?

® Could you use more help with daily
tasks?

e Can you count on anyone for emotional
support (talking over problems or help-
ing you make a decision)?

® Could you use more emotional help
(receiving sufficient support)?
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Using these kinds of questions will help
assess the adequacy and range of support avail-
able to an older adult.

Spiritual Assessment

Spiritual assessment is an integral part of com-
prehensive assessment and provides a basis for
an individualized plan of care (Forbes, 1994).
Although there is a link between religiosity and

spirituality, the two concepts are not synony-
mous. Religiosity refers to believing in God,
organized rituals, and specific dogma, spiritual-
ity refers to broader ideas of belief that encom-
pass personal philosophy and an understanding
of meaning and purpose in life. Having reli-
gious beliefs may foster spirituality, but those
without formal religious beliefs still can expe-
rience spirituality. Most health service intake
forms have a place for collecting information on
formal religious affiliation, but this does not
necessary mean that the older adult is practic-
ing his or her faith, or is active in a place of
worship.

One of the earliest guidelines for spiritual
assessment was developed by Stoll (1979), and
it contains questions that address both religios-
ity and spirituality. The guidelines are divided
into four areas:

1. The concept of God or deity (for exam-
ple, “Is religion or God significant to
you?”)

2. Personal source of strength and hope
(for example, “What is your source of
strength and hope?”)

3. Significance of religious practices and
rituals (for example, “Are there any reli-
gious practices that are important to
you?”)
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4. Perceived relationship between spiritual
belief and health (for example, “Has
being sick made any difference in your
feelings about God or the practice of
your faith?”)

Nurses may not be comfortable conducting a
spiritual assessment because it may seem inap-
propriately invasive or because it is an area that
some nurses do not feel adequately prepared to
address as an unmet need. If the intake record
indicates a formal religious affiliation, then it is
fairly straightforward to ask, “Do you have any
religious needs?” or “Would you like to speak
with a pastoral care worker?” Questions that ad-
dress spirituality can begin by asking, “Are you
having a spiritual need? Is there some way that
I might help with your spiritual needs?” An-
other spiritual assessment question asks, “Have
your health problems affected your feelings of
meaning or purpose?” Several helpful tools are
presented in Chapter 22. Spiritual assessment is
an area that would benefit greatly from more

research.
Other Assessment:
Overwe ind Obesity

Overweight and obesity have become a major
health problem among Americans, including
older Americans. Given the obesity prevalence
in middle-aged adults, the proportions and
numbers of obese older adults is expected to
increase substantially over the next decade
(Arterburn, Crane, & Sullivan, 2004). In 1998,
the National Institutes of Health released the
first federal overweight and obesity guidelines,
which are based on the body mass index (BMI),
a ratio of weight (in pounds) to height (in inches
squared), as an assessment tool. The BMI is a

number usually between 16 and 40. A BMI
between 25 and 29 is considered “overweight”
and more than 30 is considered “obese.” For
instructions on how to calculate a BMI, go to
the Centers for Disease Control Web site: www.
cdc.gov/ncedphp/dnpa/bmi/bmi-adule.htm.

The adverse effects of obesity in relation to
cardiovascular disease, diabetes, osteoarthritis,
and gallbladder disease are well documented.
Obese older adults are likely to experience bal-
ance and mobility problems that place them at
risk for falls. One study reported obesity as
being a risk factor for decline in functional abil-
ity (as assessed by needing assistance with ADLs
and IADLs) (Jensen & Friedmann, 2002).
Unfortunately, there has been little research con-
ducted on obese older adults, and this remains
an area for further research and tool refinement.
It is not clear whether the markers for over-
weight and obesity are relevant to older adults
who may experience illness-related weight gain
or loss. It has been suggested that for many
older adults, an emphasis on weight mainte-
nance might be the best approach until more
evidence is accumulated through research
(Jensen & Friedmann, 2002).

Nurses can assess for overweight and obesity
using the BMI and by asking about a history of
weight change. If food intake is a concern, a
common approach is to begin with a 3- to 7-day
meal diary. This information can assist in deter-
mining a person’s food habits.

Developing an
Individualized Plan
of Care

At the beginning of this chapter, we indicated
that the basis of an individualized plan of care
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for an older adult is a comprehensive assessment, care. Additionally Table 7-1 provides a sum-
and we have reviewed functional, physical, cog- mary of the quality assessment tools recom-

nitive, psychological, social, and spiritual assess- mended as best practices by the John A.
ment. In Box 7-7, we provide 10 guidelines for ~Hartford Foundation and Nurse Competence in
comprehensive assessment that form a basis Aging initiative (available online at www.
with which to develop an individualized plan of ~ geronurseonline.org).

. The cornerstone of an individualized plan of care for an older adult is a comprehensive
. Comprehensive assessment takes into account age-related changes, age-associated
. Nurses are members of the health care team, contributing to and drawing from the

. Comprehensive assessment is not a neutral process.

. Ideally, the older adult is the best source of information to assess his or her health.

. Task performance and task capacity are two difference perspectives. Some assessment

. Assessment of older adults who have cognitive limitations may require task segmenta-

10.

Box 7-7 Ten Principles of Comprehensive Assessment

assessment.
diseases, heredity, and lifestyle.

team to enhance the assessment process.

When this is not possible, family members or caregivers are acceptable as secondary
sources of information. When the older adult cannot self-report, physical performance
measures may provide additional information.

Comprehensive assessment should first emphasize ability and then should address dis-
ability. Appropriate interventions to maintain and enhance ability and to improve or
compensate for disability should follow from a comprehensive assessment.

tools ask “Do you dress without help?’ (performance) whereas others ask, “Can you
dress without help?” (capacity). Asking about capacity will result in answers that
empbhasize ability.

tion, or the breaking down of tasks into smaller steps.

Some assessment tools or parts of assessment tools may be more or less applicable
depending on the setting, that is, community, acute care, or long-term care settings.
In comprehensive assessment, it is important to explore the meaning and implications
of health status from the older adult’s perspective. For example, the same changes in
visual acuity for two older adults may have quite different meanings and implications
for everyday life.
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Table 7-1 ASSESSMENT TOOLS AVAILABLE THROUGH THE TRY THIS SERIES
VIA WWW.GERONURSEONLINE.COM (2005)

e SPICES: An Overall Assessment Tool of Older Adults

e Katz Index of Independence in Activities of Daily Living (ADL)

e The Mini Mental State Examination (MMSE)

e The Geriatric Depression Scale (GDS)

e Predicting Pressure Ulcer Risk

¢ The Pittsburgh Sleep Quality Index (PSQI)

e Assessing Pain in Older Adults

e Fall Risk Assessment

* Assessing Nutrition in Older Adults

® Sexuality Assessment

e Urinary Incontinence Assessment

e Hearing Screening

e Confusion Assessment Method (CAM)

e Caregiver Strain Index (CSI)

¢ Elder Abuse and Neglect Assessment

e Beers’ Criteria for Potentially Inappropriate Medication Use in the Elderly

e Alcohol Use Screening and Assessment

e The Geriatric Oral Health Assessment Index (GOHATI)

e Horowitz’s Impact of Event Scale: An Assessment of Post Traumatic Stress in Older Adults

® Preventing Aspiration in Older Adults with Dysphagia

¢ Immunizations for the Older Adult

¢ Avoiding Restraints in Patients with Dementia

¢ Brief Evaluation of Executive Dysfunction: An Essential Refinement in the Assessment of Cognitive
Impairment

e Assessing Pain in Persons with Dementia

e Therapeutic Activity Kits

® Recognition of Dementia in Hospitalized Older Adults

® Wandering in the Hospitalized Older Adult

e Communication Difficulties: Assessment and Interventions

e Assessing and Managing Delirium in Persons with Dementia

¢ Decision Making and Dementia
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Critical Thinking Exercises

1. In this chapter, we have said that comprehensive assessment is not a neutral process.
Reflect on what that really means and what kinds of things might constitute an
unwanted bias to the assessment process.

. In this chapter, we have emphasized that comprehensive assessment makes use of nurs-
ing knowledge and understanding of the combined factors of age-related changes, age-
associated diseases, heredity, and lifestyle choices. Think of an older adult for whom you
have provided care and, without using names, describe that person and try to outline the
factors (age-related changes, age-associated diseases, heredity, and lifestyle choices) that
are relevant for his or her health assessment.

— - - —

Personal Reflections
1. In this chapter, we have underlined the importance of the health care team and consul-

)

U N L. VA

tation with team members. Reflect on your understanding of the contributions of team
members in relation to assessment of older adults. What are some of your personal attri-
butes in terms of working as a member of the health care team?

How would you define “successful aging” in relation to your own aging? What are the
implications of your definition in relation to decisions you might make during your life-
time? How might this definition affect the way you view the aging process of others?

_

Glossar

Agnosia: Loss of ability to understand auditory, visual,
or other sensations

Aphasia: Impaired ability to communicate

Apraxia: Inability to perform purposeful movements

Cataracts: A clouding of the lens of the eye, its capsule,
or both

Cerumen: Ear wax

Dysphagia: Difficulty in swallowing

Functional incontinence: The genitourinary tract is
functioning and incontinence is due to immobil-
ity or cognitive limitations

Glaucoma: An eye disease of increased intraocular pres-
sure that can lead to blindness if not treated

Ketones: Acetone bodies in the urine indicating inade-
quate management of diabetes mellitus

Longevity: A long life

Macular degeneration: Loss of central vision, associated
with aging

Osteoarthritis: Deterioration of joints and vertebrae as a
consequence of wear and tear

Osteoporosis: Reduction in bone mass leading to thin,
weak bones

Otosclerosis: Damage to the inner ear of unknown cause
that leads to progressive deafness

Overflow incontinence: Incontinence that occurs
because the bladder has not been emptied and it
has become overdistended

Polydipsia: Excessive thirst
Polyphagia: Excessive eating

Polyuria: Excessive urination
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Presbycusis: Age-related progressive loss of hearing

Presbyopia: Age-related loss of elasticity of the lens of
the eye

Stress incontinence: Leaking of urine occurs during
activities that increase abdominal pressure, for
example, laughing, sneezing, and exercising
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LEARNING OBJECTIVES

At the end of this chapter, the reader will be able to:

Discuss demographics related to aging and medication use.

Identify the effect of aging on drug metabolism.

Describe common drug-related problems in the elderly.

List medications that may be inappropriate for older adults.
Distinguish the relationship between laboratory values and medication
administration.

M
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Review the nurse’s role in the older adult’s adherence to a medication regimen.
7. Critically evaluate selected case studies related to older adults and

medication.
8. Describe medications used for three common conditions in the elderly
population.
KEY TERMS
* Absorption
* Activities of daily living e Instrumental activities of
¢ Adverse drug reaction (ADR) daily living
e Compliance * Metabolism
e Distribution e Peak blood level
¢ Drug—disease interaction * Pharmacodynamics
¢ Drug-drug interaction * Pharmacokinetics
e Excretion ¢ Polypharmacy
¢ Food—drug interactions * Random blood level
e Function e Trough blood level
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Assisting the older adult with medications
requires much more than pouring and admin-
istering the drugs. The nurse must have basic
knowledge about the indications for the med-
ication, correct dosages, correct administration,
anticipated side effects, potential adverse drug
reactions, and contraindications for each med-
ication. The nurse must also, however, have
knowledge of the unique biopsychosocial as-
pects of medication administration in the el-
derly. These include knowing how aging affects
the metabolism of medications (“bio”), being
aware of psychological influences on adherence
to medication regimens, and the social aspects
that are integral to a successful outcome. This
chapter will review the biopsychosocial aspects
of medication administration, while stressing
the influence of the nurse on successful medica-
tion outcomes.

Demographics

Today, the geriatric population (persons > 65)
makes up about 13% of the general population.
That number is expected to increase to greater
than 20% by the year 2040. Elderly patients,
however, consume about 33% of all prescription
medications and over-the-counter drugs (Dela-
fuente & Stewart, 2001). Overall, the elderly
have more disease states than other populations
and therefore require the use of more medica-
tions. Thus, effective and safe drug therapy is
one of the greatest challenges within the elderly
population. One national survey of noninstitu-
tionalized persons, published in 2002, found
that 40% of adults aged greater than 65 years
used 5 or more different medications per week
and 12% used 10 or more different medications.
Also, these persons randomly filled additional
prescriptions when acute medical conditions

arose, such as infections or pain. Elderly persons
who reside in nursing homes and assisted living
facilities typically use even more medications
(Beers & Berkow, 2000).

The Effects of

Aoine on Drugos

Normal aging is associated with certain physi-
ological changes that can significantly influence
drug response. Both pharmacokinetics and
pharmacodynamics play a role in how a per-
son will respond to a drug.

Pharmacokinetics

Pharmacokinetics is the time course by which
the body absorbs, distributes, metabolizes, and
excretes drugs (Beers & Berkow, 2000). In other
words, pharmacokinetics speaks to how drugs
move through the body and how quickly this
occurs.

Absorption is defined as the movement of
the drug from the site of administration, across
biological barriers, into the plasma. Although
the rate of drug movement through the body
may decrease with age, the extent of drug
absorption is least affected by age. Certain dis-
ease states, however, and the simultaneous use
of several medications has been shown to de-
crease absorption of some medications (Cali-
fornia Registry, 2004).

Distribution is the movement of the drug
from the plasma into the cells. As patients age,
total body water declines and fat stores increase.
This physiological change affects the distribution
phase of highly water-soluble and fat-soluble
drugs. Therefore, the volume of distribution
may be decreased for drugs that are highly water
soluble and increased for drugs that are highly
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lipid soluble. For example, diazepam (Valium)
is a highly lipid-soluble medication. Diazepam
has a documented long half-life in a young adult
(the time it takes for half of the drug taken to be
metabolized), but in an elderly person the half-
life is even longer due to the increase in the fat
stores. For the elderly patient who may be more
sensitive to the side effects of diazepam, the
longer half-life may cause prolonged adverse
effects.

With age, hepatic mass and hepatic blood
flow decrease (Beers & Berkow, 2000). There-
fore, the hepatic metabolism of medications is
reduced. Also with age, the renal mass and renal
blood flow are reduced. This physiological
change will decrease the amount of drug that
goes through renal excretion. This can result in
higher, and potentially toxic, levels of drug in
the body of the older adult, compared to the
same dosage administered to a younger person.
Because renal function tends to decline with
age, drug doses should be reviewed and adjusted
periodically in all elderly patients.

Pharmacodynamics

Pharmacodynamics is the time course and effect
of drugs on cellular and organ function. In other
words, pharmacodynamics is what the drugs do
once they’re in the body.

The effects of similar drug concentrations at
the site of action may be greater or less than
those in younger patients. Therefore, the poten-
tial for increased sensitivity to medications
at the cellular level must be considered when
administering them to an elderly patient. For
instance, in the elderly person, an increased
receptor response is seen for benzodiazepines,
opiates, and warfarin (Coumadin). This results in
benzodiazepines producing increased sedation,
opiates increasing analgesia and respiratory sup-

pression, and warfarin producing an increased
anticoagulant effect (California Registry, 2004).

Drug-Related Problems
in the Elderly

About one third of drug-related hospitalizations
occur in persons over 65 years old (Beers &
Berkow, 2000). Even though medications pro-
vide benefit by preventing and treating disease,
older people are more susceptible to drug-
related problems, including adverse drug
reactions (ADRs), food—drug interactions,

polypharmacy, inappropriate prescribing, and
noncompliance.

Adverse Drug Reactions

The World Health Organization defines
ADRs as “any noxious, unintended, and unde-
sired effect of a drug, which occurs at doses
used in humans for prophylaxis, diagnosis, or
therapy” (Delafuente & Stewart, 2001, p. 289).
Two different types of ADRs are drug—drug
interactions and drug—disease interactions.
Drug—drug interactions can be defined as the
alteration of the pharmacokinetics or pharma-
codynamics of drug A when taken at the same
time as drug B. Drug—disease interactions are
defined as the worsening of a disease by a
medication (see Table 8-1).

Older patients, with multiple disease states,
often consume many different medications to
treat both acute and chronic medical conditions.
As a result, ADRs occur often in older patients.
Age-related alterations in drug distribution,
hepatic metabolism, and renal clearance all play
a significant role in the chances of an elderly
patient developing an ADR. ADRs in elderly
patients may decrease functional status, increase
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Table 8-1 DRUG-DISEASE INTERACTIONS IN THE ELDERLY

Disease Drugs Adverse Reactions
Benign prostatic Anticholinergics Urinary retention
hyperplasia
Chronic obstructive [-blockers, opioids Bronchoconstriction,
pulmonary disease respiratory depression
Dementia Anticholinergics, opioids Increased confusion, delirium
Depression Alcohol, B-blockers, centrally acting Precipitation or exacerbation of
antihypertensives, corticosteroids depression
Diabetes Corticosteroids Hyperglycemia
Glaucoma Anticholinergics Exacerbation of glaucoma
Hypertension NSAIDs Increased blood pressure
Hypokalemia Digoxin Cardiac arrhythmias
Hyponatremia Oral hypoglycemics, diuretics, Decreased sodium concentration
carbamazepine, SSRIs
Orthostatic Diuretics, tricyclic antidepressants, Dizziness, falls, syncope, hip
vasodilators fracture
Osteopenia Corticosteroids Fracture
Parkinson’s disease Antipsychotics Worsening movement disorder
Peptic ulcer disease Anticoagulants, NSAIDs Upper gastrointestinal bleeding
Peripheral vascular B-blockers Intermittent claudication
disease
Renal impairment Aminoglycosides, NSAIDs Acute renal failure

Aminoglycosides (e.g., gentamicin)

Anticoagulants (e.g., warfarin)

B-blockers (e.g., metoprolol)

Centrally acting antihypertensives (e.g., clonidine)

Corticosteroids (e.g., prednisone)

NSAIDs = nonsteroidal anti-inflammatory drugs (e.g., ibuprofen)
Opioids = narcotic medications (e.g., morphine)

SSRIs = selective serotonin uptake inhibitors (e.g., paroxetine)
Tricyclic antidepressants (e.g., amitriptyline)

Source: Beers & Berkow, 2000.

health services use, and in some rare cases have  Food—Dru g Interactions

resulted in death. Overall, ADRs represent a

major problem for elderly patients. In addition  Undetected food—drug interactions may lead
to better prescribing patterns from the physi-  to serious morbidity and mortality in the older
cians, there’s a need for nurses and pharmacists adult. The effect of certain foods on drugs
to increase medication monitoring. metabolized by the CYP450 families and on
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drugs susceptible to chelation and absorption
has recently been recognized. Foods may contain
compounds that lead to failure of an intended
drug effect; alternately, malnutrition can lead to
poor metabolism of drugs (McCabe, 2004).

The presence or absence of food may reduce
or increase the bioavailability of a medication,
leading to unanticipated effects. The first
“lethal” food—drug interaction recognized was
that of cheese and monoamine oxidase inhibitors
(MAOIs). The interaction of food and drug in
this instance could lead to extremely high blood
pressure and stroke. Grapefruit juice is known
to interact with antihistamines, and greens with
warfarin. Herbal and dietary supplements may
interact with medications, affecting metabolism
of the drug. Natural licorice may induce hyper-
tension and interfere with certain drugs. Anti-
biotics may be susceptible to chelation and
absorption by fortified cereals, calcium-fortified
orange juice, or protein beverages. These inter-
actions reduce the efficacy of the antibiotic and
may lead to antibiotic-resistant bacteria (McCabe,
2004).

Malnutrition can also affect the metabolism of
medications. Gut integrity is necessary for drug
metabolism; the patient who goes without food
for several days may change the integrity of the
gut and thus negatively impact drug metabolism
and absorption. Patients receiving nutritional
supplementation are at increased risk for drug-
induced nutritional problems. Medications can
also cause malnutrition. Chemotherapeutic agents
may change appetite, cause nausea and vomiting,
and affect the intestinal mucosa. Anticonvulsants
can create marginal nutrient states in older adults.
Diuretics affect the fluid and electrolyte balance.
And excessive, chronic alcohol intake can lead to
poor nutritional intake and changes in drug
metabolism (McCabe, 2004).

Polypharmacy

Many older patients are prescribed multiple
drugs, take over-the-counter medications, and
are often prescribed additional drugs to treat the
side effects of the medications that they are
already taking. The increase in the number of
medications often leads to polypharmacy,
which is defined as the prescription, adminis-
tration, or use of more medications than are
clinically indicated in a given patient. Potential
adverse outcomes of polypharmacy include
adverse drug reactions, increased cost, and non-
compliance. See Case Study 8-1.

Several interventions that may help the pre-
scriber to prevent polypharmacy include know-
ing all medications, by both brand and generic
name, being used by the patient; identifying
indications for each medication; knowing the
side effect profiles of the medications; eliminat-
ing drugs with no benefit or indication; and
avoiding the urge to treat a drug reaction with
another drug. Patient education on the risks of
polypharmacy may help the patient as well.

The nurse plays a key role in screening for
polypharmacy. When determining if a medica-
tion is appropriate for a patient, the nurse
should ask the following questions:

e [Is the medication necessary? For exam-
ple, does the patient have a medical
problem for every medication ordered?

* Do the risks outweigh the benefits? If
there’s a potential for an ADR, will the
benefit of administering the medication
outweigh the risk of the ADR? One
example might be examining the bene-
fit of administering vancomycin
(Vancocin) to a renally impaired elderly
patient who has methacillin-resistant
staphylococcus aureus (MRSA) and who
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Case Study 8-1

Ms. Espinoza is a 90-year-old Hispanic
female admitted to the hospital from her
assisted living facility. She has a history of
hypertension and dementia, and had a
stroke and a myocardial infarction 3
years ago. She has also had insomnia for
the past month. Ms. Espinoza is admit-
ted due to an alteration in her mental sta-
tus. She has had a cold and a cough for
a week, for which she took Coricidin
(acetaminophen and chlorpheniramine)
and Tylenol PM (acetaminophen and
diphenhydramine). Her home medica-
tions include monthly Nascobal (vitamin
B,,) injections; Toprol-XL (metoprolol
succinate), 100 mg daily; Plendil (felodip-
ine), 10 mg daily; Allegra (fexofenadine),
180 mg daily; Ecotrin (aspirin EC), 325
mg daily; and Colace (docusate sodium),
100 mg daily. She also has a very un-
steady gait.

Ms. Espinoza’s admitting diagnosis is
pneumonia. The physicians order the fol-

is resistant to all other antibiotics. In
this case, the benefits of the medication
probably outweigh the risks to the kid-
ney, as long as renal function is carefully
monitored and dosage is adjusted
according to renal function as well as
peak and trough levels.

¢ Is the frequency of the medication
prescribed appropriately? For instance,
sustained-release morphine (MS Contin)

-

lowing medications: Lasix (furosemide),
20 mg IV push, x1; Pepcid (famotidine),
20 mg bid; Ecotrin (aspirin EC), 325 mg
daily; Toprol-XL (metoprolol succinate),
100 mg daily; Colace (docusate sodium),
100 mg daily; Allegra (fexofenadine), 180
mg daily; Levoquin (levofloxacin), 250
mg daily IVPB; Plendil (felodipine), 10 mg
po daily; and Ambien (zolpidem), 5§ mg at
bedtime as needed.

Questions

1. Which medication(s) may have
contributed to Ms. Espinoza’s
altered mental status?

2. In addition to the drug regimen,
does Ms. Espinoza have any
other risk factors for altered
mental status?

3. Would you alter her drug regi-
men in any way? If so, how?

can be ordered every 12—24 hours
whereas immediate-release morphine
(MSIR) is ordered more frequently.

¢ Is the medication prescribed in the most
appropriate dose, route, and/or form?
Some elderly patients have difficulty
swallowing; therefore, other dosage forms
such as suppositories or topical patches
may be more appropriate. See Table 8-2
for a quick summary of this topic.
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Table 8-2 QUESTIONS TO ASK TO AvOID INAPPROPRIATE PRESCRIBING FOR

ELDERLY PATIENTS

e [s the treatment necessary?
e s this the safest drug available?

¢ Is this the most appropriate dose, route of administration, and dosage form?

o Is the frequency appropriate?
¢ Do the benefits outweigh this risk?

Source: The Merck Mannal of Geriatrics (3rd ed., pp. 54-74), edited by Mark H. Beers and Robert Berkow. Copyright 2000 by

Merck & Co., Inc., Whitehouse Station, NJ.

Inappropriate Prescribing

Overall there is no generalized rule for pre-
scribing drugs to the geriatric population.
There are numerous studies that indicate that
some prescribing patterns in the elderly popu-
lation are inappropriate, such as no indications
for use of a drug, inappropriate frequency of
medications, inadequate dosages, and the pos-
sibility of drug interactions or ADRs. Goulding
(2004) found that, between 1995 and 2000, at
least one inappropriate drug was administered
to 7.8% of the elderly patients in her study.
Also, at least one drug classified as “never or rarely
appropriate” was prescribed to between 3.7% and
3.8% of patients. A large share of the inappropri-
ate drugs in this study was pain medications and
central nervous system drugs. The odds that
female patients were being prescribed inappro-
priate medications were double that of males.
One example of the potential effects of inap-
propriate prescribing was described by Wagner
et al. (2002). This research team analyzed the
Medicaid claims data for a 42-month period in
New Jersey. After statistical adjustment for age,
sex, race, nursing home residence, exposure to
“other” medications, diagnosis of epilepsy and
dementia, and hospitalization in the last 6
months, the incidence of hip fracture was signif-

icantly higher in persons who took benzodi-
azepines. Not only were hip fractures associated
with benzodiazepine use, short half-life benzodi-
azepines were not safer than long half-life benzo-
diazepines. Hip fracture risk was highest in the
first 2 weeks after starting a benzodiazepine.
Kudoh and colleagues (2004) found that long-
term elderly users of benzodiazepines increased
their risk of postoperative confusion, as well.

Compliance

Although age alone does not affect compliance,
about 40% of elderly persons do not adhere to
their medication regimen (Beers & Berkow, 2000,
p- 69). The more complex the medication regi-
men, the less likely the patient will comply. For
elderly patients, nonadherence may result from
the patient trying to avoid side effects and there-
fore reduce the amount of drug consumed, lack
of money, or forgetfulness (early dementia).
Seniors may simply not be taking the medica-
tions they need because they cannot afford them.
Compliance can be encouraged by establishing a
good relationship with the patient, providing
education about possible side effects, providing
clear instructions for how the medication should
be taken, encouraging questions from the patient,
and providing home nursing support as needed.
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Case Study 8-2

Mrs. Tyler is an 84-year-old white
female with a past medical history of
breast cancer, mastectomy, dementia,
osteoporosis, depression, and a right
hip fracture and repair 1 month ago.
She also has a history of anxiety. Her
home medications include Prozac (flu-
oxetine hydrochloride), 20 mg qd; Os-
Cal (calcium carbonate), 500 mg tid;
Aricept (donepezil hydrochloride), 10
mg qd; Zantac (ranitidine), 150 mg;
Ecotrin (aspirin EC), 81 mg qd; Mellaril
(thioridazine HCIl), 10 mg qd; and
Valium (diazepam), 10 mg at bedtime
daily. She has no known drug allergies.

Mrs. Tyler was admitted to the emer-
gency room after a fall at her assisted liv-
ing facility. She suffered a fractured left
hip. She was admitted to your nursing
unit with the new fracture and constipa-
tion. Medications ordered on admission
included: normal saline IV at 75 cc hour;
Hep-Lock (heparin), 5,000 mg sq q 12
hours; MSIR (morphine), 2 mg IV push
q 3—4 hrs prn pain; MS SR, 15 mg po
bid; Oscal (calcium carbonate), 500 mg
po tid; Mellaril (thioridazine HCI), 10

mg qd; Protonix (pantoprazole), 40 mg
qd; Aricept (donepazil HCI), 5§ mg qd;
and Prozac (fluoxetine), 20 mg po qd.
Fleet (sodium phosphate) enema X 2 and
Citro-Mag (magnesium citrate) 150 ml x
1 were ordered to treat the constipation.
Protonix (pantoprazole sodium), 40 mg
qd, was also ordered for GI prophylaxis.

Postoperatively, Mrs. Tyler was put
on Demerol (meperidine) per PCA pump,
with promethazine as needed. Three
days later, she presented with altered
mental status and hallucinations. Her
urine and blood cultures were negative
for infection. The daughter states that
Mrs. Tyler has never acted like this
before and that she is very concerned
about her mother’s condition.

Questions

1. What home medications may have
contributed to Mrs. Tyler’s fall?

2. What symptoms does Mrs. Tyler
display that may be drug related?

3. Would you alter Mrs. Tyler’s hos-
pital drug regimen in any way?

Potentially Inappropriate
Medications for
Geriatric Patients

There is a benefit/risk relationship with the con-
sumption of any medication. The benefit of

medication use is to provide positive outcomes;
the risk may include unwarranted side effects.
There are several medications available on the
market that provide excellent results but are not
ideal for use in elderly patients. Although some
medications cannot be avoided entirely due to
the disease state, one should be aware of the pos-



sible side effects, especially when administering
medications to an elderly patient who often has
multiple comorbidities.

The Beers Criteria for Potentially Inappro-
priate Medication Use in the Elderly (Beers, 1997,
Fick et al., 2003) is widely recognized as the stan-
dard of care for medication prescription. A panel
of experts identified medications that have poten-
tial risks that would outweigh the benefits of the
medication in the older adult population (Hart-
ford Institute, n.d.). See Case Study 8-2.

If any of these medications are administered,
the lowest and most effective dose should be
started first, then titrated slowly upward until
the desired effect is obtained. Remember the
saying “Start low and go slow.” This strategy
will help to prevent ADRs that may prolong a
hospital stay, lead to a hospitalization, and even
cause harm to the patient and others.

Laborat ory Vz

1
11e¢

Due to physiologic changes, laboratory results
for older adults may differ from those of younger
adults; that is, the reference ranges or “normals”
may be different. Other variables may also affect
the laboratory results obtained. For instance,
leaving the tourniquet in place too long can
cause an elevation in the results of a cholesterol
test, as may exercise or position changes imme-
diately before the blood is drawn. Or, the amount
of anticoagulant in a vacutainer tube may vary,
influencing the results. Results from venous and
capillary sites can vary within the same indi-
vidual. The same person may also vary in results
over time, simply due to normal biologic events.
And the normal aging process can cause varia-
tions in normals for the older population. For
example, normal changes with aging occur in
serum chemistry (alkaline phosphatase, serum
albumin, serum magnesium, and uric acid),
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lipids (total and HDL cholesterol, triglycerides),
blood glucose (fasting, 1- and 2-hour postpran-
dial), renal (creatinine clearance), thyroid (T4
and TSH), and hematology (leukocyte count,
erythrocyte sedimentation rate, and vitamin B, ,
(Brigden & Heathcote, 2000).

Laboratory values and medication adminis-
tration go hand in hand. Laboratory work may
be done to:

® Monitor compliance with medication
administration

e Check for therapeutic or toxic levels of
medication in the blood

e Evaluate the body’s ability to metabo-
lize medications

e Evaluate the need for medications to
treat a condition

Whatever the case, it is important that the nurse
be aware of the relationship between laboratory
values and medication administration.

Medication Blood Levels
(Therapeutic Blood Levels)

The amount of medication circulating in the
blood can be monitored for some medications.
This may include monitoring for blood levels of
medications taken on a routine basis or in an
emergency situation where drug overdose is sus-
pected. Some medications commonly monitored
in the elderly include cardiac medications, anti-
epileptics, and certain antibiotics.

The importance of measuring medication
blood levels is to monitor the metabolism of the
medication so that the correct dosage can be
given, at the correct intervals, to obtain the best
results without side effects or adverse drug reac-
tions. Metabolism of medications may be altered
in the elderly, so this concept is an important
one. Some medications are toxic to the body if
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the level is too high, and may be ineffective if
the level is too low.

Compliance with medication administration
can also be monitored through this type of test-
ing. Key words associated with measuring the
amount of circulating medications are random,
trough, and peak.

RANDOM MEDICATION LEVELS

Random medication levels are not dependent
upon the administration time of the medication.
The blood level is drawn when the order is
received. An example for this type of laboratory
work might include the patient who is admit-
ted to the emergency room with altered mental
status and a drug overdose is suspected.

TROUGH MEDICATION LEVELS

Trough levels are dependent upon the adminis-
tration times of the medication. The trough
level is drawn at the time that the blood level
is expected to be at its lowest: right before a
dose is due. An abnormally high trough level
indicates that the time between doses should be
adjusted (lengthened); an abnormally low
trough level indicates that the time between
doses should be shortened. An example of this
type of blood work might be the elderly patient
who is receiving vancomycin (Vancocin) for an
infection, in whom toxic levels must be avoided.

PEAK MEDICATION LEVELS

Peak levels are also dependent upon the time of
administration. This varies according to the
route of administration and for different med-
ications. An abnormally high peak indicates
that the dosage needs to be reduced; an abnor-
mally low peak indicates that the dosage should
be increased. The peak is typically drawn within
a set time after a dose is given, and a trough fol-
lows right before the next dose is given. See

Table 8-3 for further information on peak and
trough levels from the authors’ own facility.

As you can see, it is vitally important that the
nurse know the type of level to be drawn (ran-
dom, peak, or trough) and then draw it at the cor-
rect time. The dosage of the drug, the frequency
of administration, and the safety of the patient
depend on the accuracy of the blood draw.

Toxic blood levels of medications may pres-
ent in unusual ways in the older population. It
is also possible that the older adult will experi-
ence side effects at levels that are not considered
to be toxic in younger persons. For instance,
drug toxicity from digoxin, a cardiac medica-
tion, may be evident in symptoms, although the
patient’s blood level is in the normal range.

Caution must always be used with the inter-
pretation of medication level laboratory results
and with dosage adjustments based on a single
value. Tt must be ascertained that the blood was
drawn as the order intended, that the preceding
medications were given on time with no doses
missed, and that there were no unintended
drug—drug or food—drug interactions that may
have affected the result. Birnbaum et al. (2003)
studied a group of 56 elderly nursing home res-
idents whose average age was 80.1 years. All
received phenytoin as an antiepileptic drug. All
had been on the same dose for at least 4 weeks,
and all doses were given, as far as the researchers
could tell. Although all of the right parameters
were in place, phenytoin levels varied as much
as two- to threefold for some patients, from 9.7
micrograms per ml to 28.8 mcg per ml. The
authors attribute the variability to variations in
hydration status and changes in gut motility.

Renal and Hepatic Function

As stated earlier, drugs are metabolized differ-
ently in the older adult. The kidneys and the
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Table 8-3 SERUM LEVELS FOR SELECTED MEDICATIONS

Medication Therapeutic Trough Toxic

Level Level Peak Range Range Levels

Serum amikacin 25-35 mcg/ml  3-10 mcg/ml Peak > 35 mcg/ml
(Amikin) Trough > 10 mcg/ml
Serum digoxin 0.8-1.6 ng/ml >2.4 ng/ml
(Lanoxin)

Serum phenytoin 10-20 mcg/ml > 20 mcg/ml

(Dilantin)

Serum gentamicin
(Gentak)

Serum quinidine
(Quinaglute)
Serum theophylline
(Uniphyl)

Serum tobramycin

(Tobrex)

Serum vancomycin

2—-8 mcg/ml 0.5-2.0 mcg/ml

3.0-6.0 mcg/ml
10-20 mcg/ml

5—10 mcg/ml 0.5-2.0 mcg/ml

30-40 mcg/ml  5-10 mcg/ml

(Vancocin)

Source: The Laboratory Survival Guide at http://www.utmb.edu/lsg/

Peak > 10 mcg/ml
Trough > 2 mcg/ml

> 9mcg/ml
> 20 mcg/ml

Peak > 10 mcg/ml
Trough > 2.0 mcg/ml
Peak > 50 mcg/ml
Trough > 15 mcg/ml

liver may not function as well as in the younger
person. This can affect how medications are
cleared from the body and the likelihood of side
effects or toxic levels of medications. Certain
medications, such as aminoglycosides, nonster-
oidal anti-inflammatory drugs (NSAIDs), ACE
inhibitors, and IV contrast materials (used for x-
rays) can also affect renal function in the elderly
person (Reuben et al., 2004, p. 140). Laboratory
tests that are commonly used to monitor the
function of the kidneys and the liver, and to help
decide the dosage and timing of medications,
include the following:

® Blood urea nitrogen (BUN): This test is
used as a gross measure of glomerular
function and the production and

excretion of urea (Fischbach, 1996,

p. 351). Impairment of kidney func-
tion will result in an elevated BUN.
The rate at which BUN rises is influ-
enced by the degree of tissue necrosis
and the rate at which the kidneys
excrete urea nitrogen.

Creatinine: This is a substance removed
from the body by the kidneys. Measure-
ment of the creatinine level will give a
clue as to the function of the kidneys. For
instance, a disorder of the kidneys will
increase the level of creatinine in the
blood. It is a more specific indicator of
kidney disease than the BUN (Fischbach,
1996).
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Health care providers commonly use the cal-
culated creatinine clearance rate as a guide when
deciding on the proper dosages of medications for
older adults. This formula takes into account the
patient’s weight, gender, age, and renal function:

Creatinine clearance (ml/min)
= (140 — age in years)
X weight in kg/72 X serum creatinine
(for women, multiply the result by 0.85)

Manufacturers of medications affected by the
creatinine clearance rate will help the provider
by suggesting appropriate dosages according to
the rate.

o Alkaline phosphatase: This is an indicator
of liver disease. Levels in the blood will
rise when excretion of this enzyme is
impaired (Fischbach, 1996). Other indi-
cators of liver health or disease are the
alanine amino transferase (ALT), aspartate
aminotransferase (AST), albumin, biliru-
bin, protein, and coagulation factors. See
Table 8-4 for further information about
normal laboratory values.

Table 8-4 NORMAL LABORATORY VALUES (SERUM)

Test Body System
Blood urea nitrogen (BUN) Renal
Creatinine Renal
Albumin Hepatic
Alkaline phosphatase Hepatic
ALT Hepatic
AST Hepatic
Direct bilirubin Hepatic
Indirect bilirubin Hepatic
Total protein Hepatic

Laboratory Values as Indicators
of Need for Medications

The third connection between laboratory values
and medications is when laboratory values indi-
cate a need for medications. See Table 8-5 for
some examples of this concept.

The Role of the Nurse

The nurse has several responsibilities regard-
ing laboratory values and medications. These
include:

e Being aware of the routes of elimination
of medications and the implications of
aging on these routes

® Being aware of the effects of aging on
the typical signs and symptoms of med-
ication toxicity

* Maintaining knowledge of the signs of
medication toxicity in the older adult

® Drawing random, peak, and trough
medication levels correctly

e Knowing when to notify the prescriber
of an abnormal result

Normal Levels

7-23 mg/dl

Male, 13 years—adult: 0.7-1.7 mg/dl
Female, 13 years—adult: 0.4—1.4 mg/dl
3.2-5.2 g/dl

34-122 u/l

9-51 w/l

13-38 w/l

0.0-0.3 mg/dl

0.1-1.1 mg/dl

6.0-8.0 g/dl

Source: The Laboratory Survival Guide at http://www.utmb.edu/lsg/
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Table 8-5 SELECTED LABORATORY VALUES INDICATING A NEED FOR
MEDICATION

Selected Potential
Laboratory Normal Abnormal Examples of Medications
Test Values Condition Nontreatment Indicated
Albumin 3.5-5.0 gm/dl  Hypoalbuminemia Edema Albumin
Blood culture Negative Positive for organisms  Infection Antibiotics
Blood glucose 65-110 Hyperglycemia Polyuria, Hypoglycemic
polydipsia, agent
polyphagia
Hemoglobin 4-6% Chronic Nonhealing Hypoglycemic
AlC hyperglycemia wounds agent
(noncompliance)
Prothrombin 11-13 seconds > 30 seconds Bruising, bleeding Vitamin K
time
Prothrombin 11-13 seconds << 26 seconds Formation of blood Warfarin
time clots in-at-risk
patient
TSH 0.35-5.5 Elevated Primary Thyroid
mlU.ml hypothyroidism hormone
Uric acid 3.6-8.0 Elevated Pain from gout Allopurinol
mg/dl in men,
2.9-6.0 mg/dl
in women
WBCs 4.5-10.5 Elevated Untreated infection Antibiotic
3 103/mm3

il |

Challengca O SUCCESSiul
Medication Regimens for

the Older Adult

For a medication to work properly, the right
drug must be taken in the right amount, by the
right route, at the right times, by the right
patient. Failure to follow these “five rights” can
delay or prevent the outcome intended by the
health care provider.

The five rights are important in every set-
ting. In the inpatient setting, such as the hos-
pital or nursing home, the physician, the nurse,
and the pharmacist ensure that the five rights
are followed. In the outpatient or home setting,
it ultimately becomes the patient’s responsibil-
ity to ensure that they take the right medica-
tion by the right route, at the right times, in
the right dose. Failure of the patient to follow
these requirements is often labeled noncompli-
ance or nonadherence to the recommendations
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of the health care provider. This section will
examine issues related to the older adult in the
home setting.

Let’s examine these five rights in more detail.

Right Drug

Assuming that the right medication is ordered
by the provider and the right drug is filled
by the pharmacy, there are still factors that
can interfere with the patient receiving the right
drug in the home setting. These might include:

e Taking medications prescribed for
another person

¢ Keeping old medications stockpiled
and forgetting which ones are currently
prescribed

e Receiving prescriptions from two differ-
ent providers

ox 8-1

Research Highlight

Aim: This survey asked what nurses felt about making and reporting medication errors.
Methods: Nursing2002 staff surveyed nurses about their attitudes and experiences regarding

e Misunderstanding the use of over-the-
counter medications

Right Amount

Ensuring that the right amount of drug is taken
can be tricky in the home. Confounding factors
might include:

e Tack of understanding of the prescribed
dosage, number of pills, or amount of
liquid medication

e Using teaspoons or other utensils to
measure rather than measuring cups, or
using the wrong size syringe

e Confusion about medication schedules

e The same prescriptions being ordered
by more than one health care provider

e Forgetting which medications have
already been taken

medication administration and making mistakes. The analysis of the poll was based on 775
responses. The typical respondent was a 42-year-old BSN, RN with 11 years of experience
working on a medical/surgical unit of a hospital.

Findings: Seventy-nine percent of nurses felt that most medication errors occurred when
nurses did not follow the five rights of administration. Ninety-one percent of nurses felt
that thoroughly analyzing incident reports about medication errors was an important step
in future prevention of mistakes. Students were more likely to initiate an incident report
for another nurse’s mistake than were the nurses who worked on the units.

Conclusion: Although responses varied on a number of questions, such as the use of increased
technology in medication administration and when and how to report medication errors, the
majority of nurses agreed that they were responsible for assuring safe medication administra-
tion to patients and that using the five rights was important for preventing errors.

Source: Cohen, H., Robinson, E. S., & Mandrack, M. (2003). Getting to the root of medica-
tion errors: Survey results. Nursing2003, 33(9), 36-45.
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¢ Failing to obtain refills
¢ Rationing medications so as not to run
out

Right Route

Although this might be difficult to imagine,
these errors do occur. Examples of failure to
administer the medication by the right route
might include sublingual medication that is
swallowed or a suppository that is chewed.

Right Times

Taking medications at the right times can be
very difficult for the older adult, for a multitude
of reasons such as:

¢ Having medications ordered for two,
three, or even four times a day

e Having multiple medications ordered,
each at a different time

Right Patient

This one should not be a problem in the home,
but it is. It is not unusual for patients in the
home setting to “try” medications prescribed
for other persons in the household. One recent
example from the authors’ facility is the case
of a woman hospitalized for an unusually pro-
longed clotting time. It was finally deduced
that she disliked the cholesterol medication
that was prescribed for her, so she started using
her husband’s cholesterol pills (which he re-
fused to take). What she didn’t know was that
her husband’s medication was #zot alright for
her, because it interacted with the warfarin she
was taking for a heart condition, potentiating
the anticoagulant effect and prolonging her
clotting time. This type of situation is in no
way unusual.

Other Issues That
Interfere with Medication
Administration

Other situations may interfere with the ability
of the older adult to take the right medication
at the right time in the right dose by the right

route by the right person.

Function

Impaired function, or the inability to perform
activities of daily living, can interfere with
adherence to a prescribed medication regimen.
For instance, a person with arthritis of the hands
or paralysis of the arm can have difficulty open-
ing bottles; a person with a stroke can have dif-
ficulty walking to get her medications; a person
with impaired mobility may have problems get-
ting a glass of water from the kitchen. Swallow-
ing can also be functionally impaired and cause
choking, aspiration, and the inability to swal-
low medications.

Impaired ability to perform instrumental
activities of daily living can also affect med-
ication regimens. For example, a person who
does not drive a car may not be able to get med-
ications from the pharmacy, or a person who
cannot manage money may not be able to pay
for the medications.

Hearing

The ability to hear instructions given by the
health care provider or pharmacist is a very im-
portant part of the ability to take medications
accurately and safely. The older adult may have a
nonfunctioning hearing aid, not have their hear-
ing aid in place, or be hard of hearing and have
no hearing aid to use. Thus, it is conceivable that
an older adult may not hear instructions given to
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them by the health care provider to discard all old
medications, to take three pills a day, or to call
the doctor if they experience certain side effects.

Vision

Vision is another sense that is important to help
ensure adherence to prescribed medication reg-
imens. The ability to see to find the medication
and read the label can be the difference between
adherence and illness. Older adults need to be
able to read the literature given to them about

their medications, the times, dosages, and side
effects.

Reading Ability

Closely associated with vision, the ability to read
can affect the medication regimen. If the patient
cannot read, can read only at a grade-school level,
or cannot read the language in which the instruc-
tions are written, the “five rights” may be
missed. Often, written instructions are given to
the patient with the best of intentions, but the
provider fails to ascertain that the patient can
read, and understand, the written words. Also,
medication instructions are often written at a
high school level, whereas the patient may
require instruction at a fifth grade level.

Memory/Cognition

Impaired memory can be a barrier to adherence
with medication routines. Remembering which
medications to take and at what times can be
difficult if memory is impaired by dementia,
delirium, or depression.

Motivation

Motivation is important in adherence to a
medication routine. There must be motiva-
tion to obtain the medication, to learn about

the medication, to take the medication on
time, and to report inability to take medi-
cations to the physician. Motivation can be
negatively affected by cognitive status, de-
pression, and even societal or family pressures
(see Figure 8-1).

Figure 8-1 Failure to take medica-
tions or attend to other health
needs can be a sign that an older
adult lacks motivation to adhere to
the medication regimen.

©Jones and Bartlett Publishers. Courtesy of MIEMSS.



Funding

Many older adults have difficulty purchasing
medications due to costs. Medicare does not
cover the cost of medications. Although Medi-
care has recently added a medication benefit, it
will not fully cover the cost of all medications.
Supplemental policies purchased by the older
adult may help to cover the cost of some med-
ications. Medicaid may supply funds for a lim-
ited number of medications, depending upon
the state of residence. Persons without insur-
ance, Medicare, or Medicaid may be unable to
find the money to purchase needed medications
or refills, and thus may go without.

Providers also share the responsibility for the
cost of medications. The more medications pre-
scribed, the higher the cost. Also, new, brand-
name medications cost much more than those
available in a generic form. Medicare D, which
concerns prescription benefits, will be imple-
mented in early 20006, and although it may
make medications more affordable for some, it
has been forecast to make day-to-day living
more difficult for others, due to increased dol-
lars taken from monthly Social Security checks
to pay for membership in the program and high
deductibles. With multiple providers of med-
ications with differing formularies available for
the beneficiaries of Medicare, it is yet to be seen
if this will be an efficacious program.

One study found that as many as one third of
the chronically ill elders who underuse prescrip-
tion medications because of the cost never talk to
the providers in advance. Many never raise the
issue, due to embarrassment or misinterpretation
of the provider’s feelings. Of those who did not
tell a clinician about their inability to pay for
medications, 66% reported that no one even asked
them about their ability to pay for the prescribed
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drugs, and 58% thought that the providers could
not help them with funding issues. Of those who
did talk to their provider about financial con-
cerns, 31% reported that they were not offered
less expensive alternatives, 30% were not given
information about potential funding sources, and
28% were not given advice on pharmacies that
could provide medications for less money (Piette,
Heisler, & Wagner, 2004).

I 10N$
Nurses in all settings have a responsibility to
help ensure that the five rights are followed
for each patient. Specific interventions should
include:

H-J ‘] 1O
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o Medication review: This can take place in
the outpatient or the inpatient setting.
Ask the patient to bring in all of his or
her medications, including over-the-
counter (OTC) medications, for review.
Compare patient medications to the
medical records. Ensure that medica-
tions no longer prescribed are discarded.
Discard any expired medications. Be
alert for medications ordered by differ-
ent providers. Inform the physician of
any concerns. See Table 8-6 for further
information on medication review.

e Education: Ensure that the patient or the
person who administers the medications
to the patient thoroughly understands
medication instructions. Provide them
with a clearly written list that includes:
o Name of the medication: Include both

brand name and generic name.

o Schedule of administration: Do not
include medical terms such as qid,
qd, or bid. Instead, write out “three
times a day” or other instructions.
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Table 8-6 Tips FOR MEDICATION REVIEW

The following tips may serve as a format to use when doing a medication history:

Current prescription medications

Current over-the-counter and herbal medications, and frequencies

Social drug use (e.g., alcohol, tobacco, caffeine)

Home remedies
Drug allergies
Compliance assessment

Medication administration (need for special devices, patient’s mental status, caregiver administration)

® Dosage: Clearly write out the dosage
in full words, such as 10 milligrams
or three pills. Instruct them in how
to measure out the correct dose of the
medication.

o Side effects to report: Instruct the
patient about adverse drug reactions
and when to seek medical help. Be
sure that the patient knows to whom
to report adverse drug reactions.

® Evaluation of education: Ask the
patient or caregiver to repeat and/or
read back instructions you have given
them. Ask if they have any questions.
Provide them the number of someone
they can call if they have questions
about their medications.

o Accommodation: Note sensory, motor, ot

cognitive limitations that the patient
may have that would interfere with his
or her understanding of medication
instructions or ability to administer the
medications. Ensure glasses and hearing
aids are on and in place before educating
about medications. Use large print writ-
ten resources if necessary. Ask for spe-
cially adapted lids on pill bottles from
the pharmacy to help facilitate opening
lids. For example, Target corporation
has redesigned the ordinary pill bottle,

making it color coded for each family
member, flattening the bottle so the
label is easier to read, including a slot
for patient instructions, and having a
spot to hold oral syringes for liquid
medications (see Figure 8-2). Obtain
weekly pillboxes that can be filled by a
health care provider every week. Help
the patient investigate the high-tech
options on the market to help improve
adherence: prompting devices such as
beeping pillboxes and talking watches,
electronic medication vials, and hand-
held electronic organizers McGarry
Logue, 2002). Obtain referrals for home
health nurses for medication assistance
and monitoring for persons with severe
mobility or cognitive deficits. Ask the
ordering provider to try to limit the
number and frequency of medications.
Occupational therapists and social
workers can assist in addressing these
types of accommodations.

Funding: Assess the patient’s ability to
pay for medications—Medicare,
Medicaid, supplemental plans, and out-
of-pocket expenses. Consult a social
worker to help with finding funding
sources, if necessary. Ask the ordering
provider to try to limit the number of
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Figure 8-2 Newly designed
medication bottle from Target
corporation.

Guest

AMOXICILLIN 500MG

Take: One capsule by mouth
three times daily.

qty: 30

refils: No

Dr. Smith

disp: 02/27,/05 REL

mfr: GENEVA NDC: 00781-2613-05
(877) 798-2743  Rx: 1234567-0000

QayV) O4NI IN3ILVd

900 Nicolet Mall
Minneapolis, MN 55401

Source: The Institute for Safe Medicine Practices.
Online at: http://www.ismp.org/CommunityArticles/
Calendar/200505_1.htm

different medications, and to use cheaper,
generic medications where possible.

A Brief Overview of
Some Medications Used
by the Older Adult
Population

There is not enough space in this chapter to
review all medications used by the elderly pop-
ulation, so just three of the more commonly
used medication categories will be presented.
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The reader is referred to the resource list for
information on other medications commonly
prescribed for older adults.

Medications for Dementia

There are several new drugs on the market for
dementia. Although there is as yet no cure, these
medications help to slow the progress of the dis-
ease. Four medications are commonly used in
patients with symptoms of mild to moderate
Alzheimer’s dementia. Tacrine (Cognex), donepe-
zil (Aricept), rivastigmine tartrate (Exelon), and
galantamine (Reminyl) are called cholinesterase
inhibitors. They work to increase the brain’s lev-
els of acetylcholine, to restore communication
between brain cells. Acetylcholine is thought to
be important for memory and thinking. Benefits
of these medications tend to occur at higher
doses; unfortunately, higher doses have an in-
creased likelihood of side effects (ElderCare On-
line, 2002; Health-cares.net, 2005).

Aricept is probably the most widely used drug.
Although it does not cure Alzheimer’s or keep it
from getting worse, it does help relieve some of
the memory loss. It is most effective in the early
stages of the disease. The dosage is typically 5 mg
per day to start, increasing to 10 mg, once a day.
Side effects include diarrhea, vomiting, nausea,
fatigue, insomnia, and weight loss (ElderCare
Online, 2002; Health-cares.net, 2005).

Cognex is taken four times a day, has mod-
est benefits, and does not work in patients with
the ApoE4 gene. Cognex can potentially affect
the liver, so liver enzymes must be closely mon-
itored. Side effects of Cognex include nausea,
vomiting, diarrhea, abdominal pain, rash, and
indigestion. NSAIDs must be used with caution
in combination with this drug (ElderCare
Online, 2002; Health-cares.net, 2005).

Reminyl prevents the breakdown of acetyl-
choline and stimulates nicotinic receptors to
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AgeNet: http://www.agenet.com/

education/adultimmune.shtml

release more acetylcholine in the brain. It is
taken twice a day. Side effects may include nau-
sea, vomiting, diarrhea, and weight loss. Some
antidepressants and other drugs with anticholin-
ergic side effects may cause retention of Reminyl
in the body. NSAIDs should be used with cau-
tion in combination with this drug (ElderCare
Online, 2002).

Exelon is given twice a day. It works by pre-
venting the breakdown of acetylcholine and
butyrylcholine in the brain. Side effects may
include nausea, vomiting, weight loss, upset
stomach, and muscle weakness. NSAIDs should
be used with caution in combination with this
drug.

Because these four drugs work in a similar
way, switching from one drug to another is not
expected to improve the outcome. One medica-

Box 8-2 Resource List
A listing of all indigent drug programs for over 900 medications: www.needymeds.com

American Geriatric Society: http://www.americangeriatrics.org
American Geriatrics Society Immunization site: http://www.americangeriatrics.org/

American Society of Consultant Pharmacists: http://www.ascp.com

Best Practices in Nursing Care to Older Adults from the Hartford Institute for Geriatric
Nursing: htep://www.hartfordign.org/publications/trythis/issuel 6.pdf

Geriatric Assessment: http://medinfo.ufl.edu/cme/geri/glossary.html#CGA

The Institute for Safe Medical Practices Medication Safety Alert: Nurse-Advise ERR:
hetp://www.ismp.org/Nursing Articles/index.htm

Medline Plus (National Institutes of Health): http://www.medlineplus.gov

National Guidelines Clearinghouse: http://www.guidelines.gov

Rxassist, a program subsidized by the Robert Wood Johnson Foundation, serves as an inter-
mediary between patients who need medications and the pharmaceutical industry’s
patient assistance programs: wWwWw.rxassist.org

RxList (The Internet Drug Index): hetp://www.rxlist.com

tion or another may, however, be better tolerated
with fewer side effects.

A fifth approved medication is an N-methyl
D-aspartate (NMDA) agonist.
(Namenda) is prescribed for the treatment of
moderate Alzheimer’s disease. It was approved
for use in the United States in 2003. It reduces
the abnormally high levels of glutamate associ-
ated with Alzheimer’s-type dementia. The main
effect is to slow progression from moderate to
severe Alzheimer’s disease. The prime advantage
may be to maintain certain ADL functions a lit-

Memantine

tle longer, and thus maintain independence and
decrease caregiver stress (Alzheimer’s Disease
Education and Referral [ADEARY}, 2005).
NSAIDs are currently being studied for their
usefulness in slowing the progression of
Alzheimer’s, as are vitamin E and gingko biloba.
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Estrogen’s effects on Alzheimer’s are also of
interest to researchers. Selegilene, an anti-
Parkinson’s drug, appears to slow the onset of
Alzheimer’s through an antioxidant effect
(ADEAR, 2005; Health-cares.net, 2005).

Medications for Osteoporosis

Prevention of osteoporosis is vital in the older
adult. Osteoporosis makes the older person
more susceptible to fractures and changes pos-
ture, thus placing strain and stress on muscles
and joints, and it can even affect height. There
are two main types of drugs used for prevention
and treatment of osteoporosis: antiresorptives
and anabolic, or bone-forming, agents.
Antiresorptives slow the rate of bone remod-
eling, but cannot rebuild bone. Medications in
this category include biphosphonates, hormone
replacement therapy, and selective estrogen-
receptor modulators (SERMs). Anabolic, or bone-
forming, agents rebuild bone. Included in this
category are parathyroid hormone and fluoride.
Biphosphonates inhibit osteoclast activity
(bone resorption), increase bone mass, and are
one of the front line classes of drugs for pre-
venting osteoporosis in postmenopausal women
and in persons taking corticosteroids or estro-
gen-suppressing medications. They reduce the
risk of both hip and spine fractures. This class
includes alendronate (Fosamax) and risedronate
(Actonel). Both of these drugs are taken by
mouth and should be taken in the morning with
plain water, on an empty stomach. Once weekly
dosing is possible with both. Studies have doc-
umented reduction of hip fracture with these
two medications. In one study of 9,331 women,
risedronate was found to reduce the 3-year risk
of hip fracture by 40% in women with con-
firmed osteoporosis, and by 60% in a group of
women with confirmed vertebral fractures at
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baseline. Another study showed that alen-
dronate reduced the risk of hip fracture by 51%
(ADAM, 2002; Kessel, 2004). Etidronate
(Didronel) is an older biphosphonate that is
sometimes prescribed and is also taken by
mouth. Ibandronate (Boniva) was recently
approved for use in the United States, but is not
yet available for clinical use. Pamidronate
(Aredia) is an injectable biphosphonate, as are
zoledronic acid (Zometa) and ibandronate.
These injectable forms do not cause GI distress
as may the oral drugs. Investigative biphospho-
nates include clodronate and tiludronate
(ADAM, 2002).

The National Osteoporosis Foundation’s
guidelines recommend that women with a
below-normal bone density (of 2.5 SD or
greater) and who have no history of fractures
should take biphosphonates. They recommend
consideration of biphosphonates for women
with below-normal bone density (of 1 SD or
more) with a history of fractures. Alendronate
has been approved for use in men with osteo-
porosis; alendronate and risedronate are also
approved for men and women taking cortico-
steroids. Side effects of this category of drugs
include chest pain, heartburn, difficulty swal-
lowing, and ulcers (ADAM, 2002).

Hormone replacement therapy (HRT) in-
creases bone density. HRT consists of estrogen
with or without progesterone. It also appears to
improve balance and protect against falling.
When women stop taking HRT, bone density
decreases, and after 5 years off of HRT all pro-
tection is lost. Thus, to be of benefit, HRT
needs to be taken for life, which is contraindi-
cated due to increased risk for invasive breast
cancer, ovarian cancer, heart attacks, strokes, and
blood clots. A 2002 study of HRT (the Wo-
men’s Health Initiative) was stopped before its
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scheduled conclusion due to the emergence of
these bad outcomes in some women on long-
term HRT (ADAM, 2002; Kessel, 2004).

Some drugs have been specially designed to
provide the same benefits on bone as HRT with-
out increasing the risk of hormone-related cancers.
These selective estrogen-receptor modulators
(SERMs) include raloxifene (Evista), which has
been approved for prevention of spinal fractures.
Raloxifene is also indicated for the prevention
and treatment of postmenopausal osteoporosis.
Tamoxifen (Nolvadex) may reduce the risk for
fractures, but has not been approved for this use.
This medication causes increased risk for uter-
ine cancer and blood clots, so its use for osteo-
porosis may be in question. Tibolone (Livial) is
being used in Europe for improving bone den-
sity, especially in the lower spine, with minimal
side effects. More study is required on SERMs
before they may be deemed useful in the larger
population (ADAM, 2002; Kessel, 2004).

Calcitonin also inhibits osteoclastic activity.
It is available as a nasal spray (Miacalcin) or
injectable (Calcimar). It is used to treat osteo-
porosis, unlike the above drugs. It may be a
viable alternative for those unable to take
biphosphonates or SERMs. It also appears to
relieve bone pain associated with osteoporosis
and fracture. Side effects include headache,
dizziness, nausea, anorexia, rash, and edema.
The nasal spray can cause nosebleed, sinusitis,
and inflammation of the nasal membranes
(ADAM, 2002; Kessel, 2004).

Parathyroid hormone in low, intermittent
doses can stimulate bone production. It is indi-
cated for use in postmenopausal women who are
at high risk for fracture (history of fracture, mul-
tiple risk factors for fracture, or intolerant of
other treatments). The benefits may persist after
the injections have been stopped. Teriparatide
(Forteo) has been approved for treatment of

osteoporosis in postmenopausal women, but is
not yet approved for men. Side effects include
nausea, dizziness, and leg cramps (ADAM,
2002).

Calcium and vitamin D supplementation can
reduce hip fracture risk. One study of 3,270
women found that 18 months of daily therapy
with 1.2 g calcium and 800 IU of vitamin D
produced a 43% reduction in hip fracture com-
pared to placebo. Calcium and vitamin D also
have been shown to improve femoral neck bone
mineral density and reduce the incidence of
nonvertebral fractures in both men and women.
These two drugs are not considered to be ade-
quate for prevention of fracture in high-risk
women (ADAM, 2002; Kessel, 2004).

Several other medications are being studied
for their usefulness in osteoporosis. These
include osteoprotegerin, which prevents bone
breakdown by regulating osteoclasts. Vitamin
D derivatives are also being studied, as are
statins, dehydroepiandrosterone (DHEA), tes-
tosterone, and strontium.

Medications for Anxiety

Several drugs are used to manage anxiety in the
older adult. These drugs are appropriate when
there is a clear diagnosis of anxiety disorder and
a poor response to alternative therapies. As with
any medication for the aged, it is recommended
that the practitioner start low (dosage) and go
slow (make changes slowly).

Benzodiazepines have a long history of use in
this age group. Many elders have long-term pre-
scriptions for benzodiazepines such as Valium.
In 2003, 18.7% of Texas nursing facility resi-
dents age 65 or older were taking benzodi-
azepines, one fifth of which were long-acting
benzodiazepines (Quality Matters, 2004). Long-
acting benzodiazepines, however, should be used
with great caution in the older adult, due to the



long half-life and changes in the metabolism
and excretion of drugs. Short-acting benzodi-
azepines can be substituted and should be limited
to less than 4 months’ use. Short-acting ben-
zodiazepines include lorazepam and oxazepam.
Paradoxical reactions to benzodiazepines have
been reported in the elderly. Symptoms include
irritability, anger, and loss of control (Lantz,
2003). Benzodiazepine tapering and withdrawal
can be a difficult process and is usually done
over 6-12 weeks. Withdrawal symptoms are
common and often difficult to differentiate from
anxiety symptoms (Gliatto, 2000). As men-
tioned earlier in this chapter, benzodiazepines
are on the Beers list of inappropriate drugs in
the elderly. Although short-acting benzodi-
azepines may be used short term for immediate
relief of symptoms, they are typically used until
the slower-onset medications have begun to
show an effect.

Buspirone can help manage anxiety, does not
lead to cognitve impairment, and has no addic-
tive potential or sedative effect. It can cause par-
adoxical agitation in persons with dementia, and
it may actually worsen symptoms of cognitve
impairment. Persons who have used benzodi-
azepines extensively in the past are unlikely to
benefit from buspirone. Buspirone can take 3—5
weeks before maximal effect is seen (Aparasu,
Mort, & Aparasu, 2001; Quality Matters, 2004).

Antidepressants may be used as a first line
treatment of anxiety disorders in older adults,
particularly the selective serotonin reuptake
inhibitors (SSRIs). Long-term use of SSRIs for
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anxiety has not been well evaluated. SSRIs com-
monly used include fluvoxamine, fluoxetine,
sertraline, and paroxetine. SSRIs used for anxi-
ety are prescribed at a lower dose than when
used for depression. One drawback to use of
SSRIs for anxiety is the length of time to onset
of relief—it may take weeks for the effects to
begin. Paroxetine, which has anticholinergic
effects, should be used with caution in the el-
derly (Quality Matters, 2004).

Anxiety medications must be used with cau-
tion in the older adult. Any medication that
affects cognition (thinking), memory, or balance
and gait is a safety concern in this population.
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Nurses have a unique opportunity to partner
with older adults and to contribute to the suc-
cess of prescribed medication regimens. The
biopsychosocial effects of aging can negatively
affect the success of a medication routine; nurses
have the knowledge and ability to counteract
many of these effects in conjunction with the
health care team. Table 8-7 provides a summary
of the key concepts related to medications and
the older adult.

Don'’t be afraid to take the lead in reviewing
a patient’s medications, screening for inappro-
priate prescriptions, recommending alterna-
tives, and educating the older adult on
medications. You may be the only barrier
between an older adult and an adverse drug
reaction.
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Table 8—7 KEy CONCEPTS IN GERIATRIC PHARMACOLOGY

¢ Older adults make up about 13% of the population, but consume 33% of all prescription medications.

¢ Older adults have significant physiological changes related to aging that may interfere with medications.

¢ The elderly are more sensitive to the effects of drug therapy.

o Adverse drug reactions are any noxious, unintended, or undesired effect of a drug that occurs at doses
in humans for prophylaxis, diagnosis, or therapy.

o Certain disease states may interfere with optimal drug therapy.

¢ Polypharmacy is defined as the prescription, administration, or use of more medications than are
clinically indicated for a patient.

¢ Inappropriate prescribing may be very harmful to elderly persons.

e Compliance to drug regimens is essential to improving medical diagnosis and outcomes.
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Critical Thinking Exercises

1. Mr. Lockwood, a 102-year-old man, is admitted to the hospital from home with a
diagnosis of hypotension and dizziness. He lives at home with his grandson, who,
Mr. Lockwood says, is gone most of the time. You notice that Mr. Lockwood takes
at least 10 different medications. What are your concerns for medication compli-
ance with this patient?

2. Ms. Adams is a geriatric patient who you see in your rounds for a home health
agency. You are suspicious that something is wrong, because she continues to com-
plain of back pain, although pain medications have been prescribed. When you
check her pill bott