Technology and Aging in America Technology and Aging
in America

June 1985

NTIS order #PB86-116514




Recommended Citation:

Technology and Aging America (Washington, DC: U.S. Congress, Office of Technology
Assessment, OTA-BA-264, June 1985).

Library of Congress Catalog Card Number 84-601137

For sale by the Superintendent of Documents
U.S. Government Printing Office, Washington, DC 20402



Foreword

Rapid technological change in American society has been accompanied by accelerating growth of
the population over 65. Older persons now outnumber teenagers in the United States; by 2025 the ratio
will be more than 2 to 1 and the older population will have notably larger proportions in the oldest
ages. New challenges will face the public and private sectors in both responding to the needs and utiliz-
ing the resources of older Americans.

This assessment was requested by the Senate Special Committee on Aging and the House Select Com-
mittee on Aging. A letter of endorsement was received from the House Committee on Education and
Labor. The study focuses on the functional status of the elderly and ways in which technology can assist
them to maintain their independence and enhance their quality of life. Recent significant improvements
in longevity of the elderly have led to rising prevalence of chronic diseases that impair their ability to
function independently.

The report discusses five chronic conditions that severely affect older persons-steoarthritis, demen-
tia, osteoporosis, hearing impairments, and urinary incontinence. The potential health improvements
from behaviors that may delay the onset of chronic diseases, the need for increased biomedical research
into the causes of these diseases, and methods to encourage behaviors that promote health are also
reviewed. Special attention is given to the potential impact of telecommunications in the home and com-
munity in promoting self -health care among the elderly. The importance of medication for management
of chronic impairments is also assessed, but much remains unknown about the particular effects of
drugs on older persons. The report stresses the need for a coordinated approach to long-term care and
improved technologies to assess health and functional status. A wider range of options for supportive
services and settings would more appropriately respond to the different needs among the older popula-
tion. Because Federal and State reimbursement policies influence the availability of health and long-
term care services, changes in reimbursement criteria can promote such options.

The housing and living environment of the elderly are also described. Federal programs that subsi-
dize rental housing for the elderly could pay greater attention to coordination of community-based services
with these housing programs. New design standards that promote safety and improve the elderly’s ability
to be self-sufficient are also stressed. Modern construction technologies more easily allow existing single-
family units to be renovated for the elderly. Shared housing, residential care facilities, accessory units,
and other types of residences would expand the housing choices available to older Americans. The study
also evaluates the impact of changes in workplace technology, Job security may be weakened in some
industries, while in others it can enhance job performance, safety, and security for older workers. Tele-
communications are making the “electronic cottage” a reality and older persons may be able to take
advantage of emerging opportunities for home-based work arrangements. Finally, the retraining of older
workers would encourage continued employment or provide new employment possibilities.

OTA was assisted in the preparation of this study by an advisory panel of individuals representing
a wide range of backgrounds, including geriatrics, health policy, biology, gerontology, demography, eco-
nomics, academia, private industry, labor, and advocacy organizations. More than 80 reviewers drawn
from universities, governmental agencies, and the private sector provided helpful comments on draft
reports.

OTA expresses sincere appreciation to each of these individuals. As with all OTA reports, the con-
tent is the responsibility of the Office and does not necessarily constitute the consensus or endorsement
of the advisory panel or the Technology Assessment Board.

JOHN H. GIBBONS
Director



Technology and Aging in America Advisory Panel*

Robert Binstock, Panel Chair
Director, Policy Center on Aging, Brandeis University

Raymond Bartus
Group Leader of Geriatrics
Medical Research Division
Lederle Laboratories

Robert Berliner
Dean
School of Medicine
Yale University

Robert N, Butler
Chairman
Department of Geriatrics and Adult
Education
Mt. Sinai Medical Center

Robert Clark
Associate Professor
Department of Economics and Business
North Carolina State University

Lee L. Davenport
Senior Vice President-Chief Scientist, emeritus
GTE Corp.

Ken Dychtwald
president
Dychtwald & Associates

Caleb Finch
Professor of Biological Sciences and
Gerontology
University of Southern California

Velma Murphy Hill
Director
Civil and Human Rights Division
Service Employees International Union

Robert L. Kane
Senior Researcher
The Rand Corp.

Paul A. Kerschner
Associate Director for Programs, Legislation
and Development
American Association of Retired Persons

Maggie Kuhn
Founder and National Convener
The Gray Panthers

“Panel members’ affiliations are listed at the time the assessment began.

NOTE: OTA appreciates and is grateful for the valuable assistance and thoughtful critiques provided by the advisory panel members. The views expressed

Matt Lind
Vice President
Corporate Planning and Research
The Travelers Insurance Co.

Robert G. Lynch
Vice President
Marketing Planning
GTE Corp.

Mathy D. Mezey
Director
Teaching Nursing Home Program
University of Pennsylvania

Hamish Munro
Professor of Medicine and Nutrition
Tufts University

Bernice Neugarten
Professor of Education and Sociology
Northwestern University

Sara Rix
Director of Research
The Women'’s Research and Education
Institute

Pauline Robinson
Research Professor of Gerontology
University of Southern California

John W. Rowe
Chief of Geriatrics
Beth Israel Hospital

Bert Seidman
Director
Department of Occupational Safety, Health
and Social Security
AFL-CIO

Jacob Siegel
Senior Researcher
Center for Population Research
Georgetown University

in this OTA report, however, are the sole responsibility of the Office of Technology Assessment.

iv



OTA Project Staff—Technology and Aging in America

H. David Banta'and Roger C. Herdman, Assistant Director, OTA
Health and Life Sciences Division

Gretchen S. Kolsrud, Biological Applications Program Manager

Robert A. Harootyan, Project Director
David McCallum,’Project Director

Debora E. Burch, Research Analyst
Susan Clymer, Research Analyst
Robert M, Cook-Deegan, Senior Analyst
Catharine Maslow, Research Analyst
Eleanor Pitts, Research Assistant
Gloria Ruby, Analyst
Louise A. Williams, Senior Analyst

Phyllis Avedon, Project Editor

Special Contributors

John Grana, Deputy Director, Center for Health Information, Project HOPE
Zaven Khachaturian, Chief, Physiology and Aging Branch, National Institute on Aging
Sheila Taube, Chief, Biochemical Diagnosis Section, National Cancer Institute

Support Staff

Fatimah Scott’and Elma Rubright, Administrative Assistant
Teri Miles'and Linda Rayford, Secretary
R. Bryan Harrison, Office Automation Systems Analyst

Major Contractors

G. Becker, Aging Health Policy Center, University of California, San Francisco
T. Borzilleri, Consultant on Economics and Aging
C. Paul and S. Coberly, Andrus Gerontology Center, University of Southern California
M. Kohrs, Consultant on Nutrition and the Elderly
B. Lessard, Consultant on International Aspects of Aging
R. McGandy, Human Nutrition Research Center on Aging, Tufts University
J. Ouslander and Associates, Consultants on Urinary Incontinence in the Elderly
B. Skurdenis, Research Consultant, Western Gerontological Society

Related Activities and Products

“The Impact of Technology on Long-Term Care,” a workshop jointly sponsored by OTA, Project
HOPE, and the National Health Policy Forum (held February 1983)

Impacts of Neuroscience, OTA Background Paper

Management of Hearing Impairment in the Elderly, OTA Background Paper

Technologies for Managing Urinary Incontinence, OTA Case Study

1Assistant Director until August 1983.
‘Project Director until September 1983.
‘Administrative Assistant until August 1983.
Secretary until October 1983.



Contents

Chapter Page
I EXECULIVE SUMMAIY . ..ot e e 3
2.Introduction: Technological Change and the Older U.S. Population . . . . . .. 33
3. Selected Chronic Conditions, Technology) and Biomedical Research . . ... .. 61
4. Health Promotion/Disease Prevention and Nutrition in the Elderly .. ... ... 119
5.Medicationsand the Elderly . . ... ... ... . . 137
6. Information Technology and the Health of an Aging Population.......... 159
7.Technologies, Functional Impairment, and Long-Term Care. ... .......... 185
8.Health Care Costs and Access to Technology for Older Persons . . ........ 249
9.Technology, Housing, and the Living Environment of the Elderly. ... ... .. 277

10. Workplace Technology and the Employment of Older Adults ..., . ... .. .. 335

Appendixes

A.Morbidity and Mortality Data. . ............ ... . 369

B. The Cell Biology of AQING . . ... ..ot e e e 413

C. Nutrition Information . . . ... .. 421

D.Biotechnology . ... .o 447

E. Workplace Technology and the Employment of Older Adults. .. .......... 458

F. Glossary of Terms and Acronyms for Technology and Aging in America . . . 479

G.LiSt Of CONtractors. . . .. ...t 485



Chapter 1
Executive Summary



Contents

Page
Introduction . ...,........ e e 3
Definitions and Focus.............. e e 7
ChangesinHealth Status . . .. ..., ... i e e e 7
Population Aging and Changes in Selected Chronic Conditions . . . .............. 7
Health Promotion/Disease Prevention and Nutrition............................ 10
Medicationsand the Elderly ............ ... . . i, 13
Changes in Health Services . ...........,......... e 15
Information Technology and Health Care of the EIderIy ...................... .15
Functional Impairment and Long-’erm Care ............ e 18
Health Care COStS . . . ..ottt e 21
Social Changes in the Living ENVIFONIFONMENt . . ... ...oovv oot 22
Housing and the Living Environment .. .,............. . o 23
Work-Related Changes . . ... oot e e 24
Workplace Technology and the Employment of older Adults . .................... 27
Conclusion ., ... .o e 30
Figures
Figu Page
1. Number of Teenagers and Older Persons, United States, 1970-,2050 ,............ 3
2. Fertility Rates per 1,000 Women Aged 15 to 44 Years, United States 1930-82....5
3. Infant and Neonatal Mortality Rates, United States, 1930-82.,........... e 5

4. Crude and Age-Adjusted Death Rates, United States, 1930-82. . .................. 6



Chapter 1

Executive Summary

Introduction

This century is witnessing unprecedented dem-
ographic and technological changes in American
society. There have been significant gains in life
expectancy, both at birth and at the older ages.
Declining fertility rates have “aged” the U.S.
population, and there have been major improve-
ments in health status.

By 1980, for the first time in the history of the
United States, 50 percent of all Americans were
over 30. Today there are more persons over 65
than there are teenagers. The elderly population
has grown from 4.0 percent of the total in 1900
to mm-e than 11.5 percent in 1983. The number
of those over 65 is projected to grow from today’s
27 million-to an estimated 39.3 million by 2010,
when they will constitute almost 14 percent of
the Nation’s population.

More significantly, between 2010 and 2020 the
older population is expected to increase by more
than 12 million, when the first wave of the baby
boom cohort becomes the elderly boom of the fu-
ture. By 2025 there will be more than twice as
many older Americans as teenagers (see fig. 1).
These demographic trends are due in large part
to technological changes since 1900-changes
whose pace is accelerating. This technological
revolution has major implications for all aspects
of society.

During this century, improved technologies
have increased life expectancy at birth from an
average of 47 years in 1900 to more than 74 years
in 1982, These technological improvements in-

‘FOr purposes of this assessment, the eIderIy population is gen-
erally defined as all persons aged s and over, although in desig-
nated cases the age identifier can be as low as 40 years or as high
asS 85 years (the very old).

Technology” is broadly defined here to include the development
of knowledge and its application to solving practical tasks and prob-
lems; it also refers to such factors as biomedical research into the
causes of arthritic conditions, as well as wheelchairs used by per-
sons suffering from severe arthritis. Technology can be “soft” (re-
search and knowledge) or “hard” (products of research), and “high”
(complex) or ‘(low” (simple),

elude advances in public hygiene and sanitation,
reductions in the prevalence of infectious diseases
through immunization and antibiotics, and the
continued improvement and accessibility of gen-
eral health care to all persons. The effects of these
advances have been most noticeable at the earli-
est ages, where dramatic improvements have in-
creased the probability of surviving beyond the
first year of life. Almost four-fifths of all babies
born this year can expect to live to age 65; only
two-fifths of babies born in 1900 could expect
to do 80,

More recent technological advances have
helped reduce mortality rates at the older ages.
During the past 15 years, sharp reductions in
death rates from two major Killers-heart disease

Figure |.— Number of Teenagers (Aged 13 to 19) and
Older Persons (Aged 65 and Over), United States,
1970-2050 (number in millions)
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and stroke—have caused mortality rates among
the elderly to plummet. Death rates fell more
sharply during this period than during any 15-
year period in U.S. history. More than half of the
improvement in life expectancy for the elderly
since 1950 has occurred in the past decade. Re-
cent age-specific mortality rates indicate that this
accelerating pace of improvement in life expect-
ancy at older ages will continue for the foresee-
able future. The most dramatic changes are the
increases in the proportions of people surviving
to the oldest ages (i.e., 75 or 85 years). Other tech-
nologies may lead to changes in the aging of cells
that could have consequences for the human life
span,’as discussed in chapter 2.

The ‘(newness’) and swift pace of these gains
in” life expectancy at older ages signify a new era
in the changing demographic structure of the
United States that has important consequences
for all aspects of society. This era is also char-
acterized by rapid technological advances in the
ability to plan fertility'(e.g., oral contraceptives,
intrauterine devices), enabling individuals to more
closely realize their childbearing preferences. The
post-World War Il baby boom was abruptly suc-
ceeded by the “baby bust” of the last decade. Fer-
tility has been as important a factor as mortality
in determining the changing age structure of the
Nation’s population. Among the significant and
unprecedented demographic changes of recent
decades are:

« dramatically lower fertility rates among
women of childbearing age, a trend that
began in the late 1950s and recently stabilized
at a rate below replacement level (see fig. 2);

+ similarly dramatic reductions in infant and
neonatal mortality rates’over more than half

‘(’Life span” is the biological upper age limit that a human can
potentially reach, currently considered to be about 120 years.

4 Fertility is a neasure of the number of live bll‘t S Wlthln

population, such as “number of births per 1,000 women aged 1s-
¢, Fertility measures do not account for stillbirths and aborted
pregnancies, whether induced or spontaneous.

The current U.S. infant mortality rate of 10.9 (deaths to infants
under 1 year of age per 1,000 live births) ranks 14th in the world,
The lowest rates are 6.5 in Finland and 6.8 in Sweden, while many
developing countries have rates well above 100 (e.g., 134 in Nige-
ria and 153 in Liberia). Thus, the relative possible improvement in
the U.S. infant mortality rate is very small when compared with
rates in most other countries.

a century that are approaching an expected
minimum possible level (see fig. 3); and

+ sharp declines in the age-adjusted death
rates’of the total population since 1930 (see
fig. 4).

In combination, these demographic trends have
produced an aging population that is character-
ized by accelerating increases in life expectancy
at the oldest ages. Moreover, the gains in life ex-
pectancy at birth and at older ages have consist-
ently been greater for females than males; there
are now 5 million more older women than older
men in the United States.

The effect of technology on population struc-
ture is expected to continue. For example, the me-
dian age, which rose only 0.6 years between 1960
and 1980, is expected to rise by 3.3 years between
1980 and 2000. That this significant demographic
shift will occur during such a short interval
underscores the increasing pace of population
aging in the United States. Potential consequences
include changes in the structure of families, more
older persons living alone (four-fifths of them
women), more older workers, and a growing mar-
ket for services and products to the elderly. In
general, this profound demographic transforma-
tion is likely to change both the resources older
persons have to offer and the allocation of re-
sources offered to them.

These changes may occur even faster than is
currently anticipated. Previous demographic
projections have underestimated the rate of
change in population aging due in part to diffi-
culties in anticipating the development of new
technologies and their short= and long-term ef-
fects on fertility and mortality.” The phenome-

‘In contrast to “crude rates,“ ‘(age-adjusted” rates control for the
effects of age-structure differences in a population over a period
of time. Analogous to the use of “constant dollars” in economic anal-
yses, they are the best indicators of actual change in demographic

Arates over time.

The Bureau of the Census projections for the older population
have consistently underestimated the number of older persons in
future decades. For example, in 1977 the bureau attempted to ac-
count for changing mortality rates among the elderly by increas-
ing its 1975 projections of the older population for 2000 from 28.8
million to 31.9 million. The latest revisions are for almost 34.1 mil-
lion elderly in 2000. In less than a decade the projections of this
population have been increased by 18 percent in response to the
most recent effects of technological advances in health and medi-
cal care.
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Figure 2.—Fertility Rates per 1,000 Women
Aged 15 to 44 Years, United States, 1930-82
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Figure 3.—infant (Under 1 Year) and Neonatal
(Under 28 Days) Mortality Rates, United States, 1930-82
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Figure 4.-Crude and Age-Adjusted Death Rates,
United States, 1930.82
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ville, MD: Public Health Service, October 1983).

nal pace of current changes is readily apparent
in other areas of technology. For example, a
microprocessor measuring less than 3 inches on
a side now has the capability of a computer that
20 years ago was the size of an average business
office. The rate of increase in storage capacity of
computer memory chips has been exponential,
rising from the 1-bit chip in 1970 to today’s cur-
rent chip with more than 250,000 bits; recent de-
velopment of an experimental I-million-bit chip
indicates that its commercial mass production is
only a few years away. Dramatic technological
changes such as these have future consequences
that can only be partly envisioned. Similarly, al-
though the societal effects of technological change
and the aging of the population are only partly
foreseeable, they are likely to be felt in various
ways:

. Changes in health status. The prevalence of
chronic illnesses and attendant functional im -

pairments among the elderly will rise as the
proportions of those in the oldest subgroups
increase.

Changes in health services. The need for
social and health care services (i.e., long-term
care) for chronic conditions will grow, as will
the demand for medical care for treatment
of acute illnesses.

Social changes in the living environment.
Significant changes are expected in family
structure, living arrangements, and the hous-
ing environment of the elderly; more older
persons will live alone, and people over 55
will be more likely to have a very old parent
still alive.

Work-related changes. older workers may
be particularly vulnerable to the impact of
new methods of production and workplace
technologies, and to changes in the skills re-
quired of the labor force.
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This assessment describes the reciprocal rela-
tionship between technology and aging in Amer-
ica by focusing on these four general topics.
Changes in these areas are interdependent and
offer both broad challenges and striking oppor-
tunities to society. The balance of this chapter

Definitions and focus

summarizes the major components of this study
and highlights its major findings. Selected issues
arising from each area are presented for congres-
sional consideration. Full development of the
issues and possible congressional options are con-
tained in chapters 3 through 10.

In keeping with congressional requests and the
advice of the Technology and Aging Advisory Pan-
el, the term technology is broadly defined in this
assessment. It is viewed as both a collection of
devices or gadgets (i.e., hard technology) and the
development of knowledge or an organizational
system (i.e., soft technology). The two types of
technology form the ends of a continuum. Within
the continuum, the most relevant types of tech-
nology have been selected for each of the sub-
stantive areas. Knowledge and research are thus
stressed in some instances, and hardware and de-
vices in others.

Another dimension of technology is its degree
of complexity, which can range from simple “low-
technology” devices such as stair safety treads to
complex “high-technology’l equipment such as the
computerized axial tomography (CAT) scan used
for medical diagnosis. The range of technologi-
cal complexity and types leads to different ap-

Changes in health status

population aging and changes in
selected chronic conditions *

The second half of the 20th century has seen
a dramatic shift in the types of diseases afflicting
people, especially in technologically advanced
countries. The incidence of many infectious dis-
eases has fallen sharply as sanitation has im-
proved and vaccines have been developed; many
of the remaining infectious diseases can be effec-
tively treated with antibiotics. Death rates from

o These issues are examined in detail in chs. 2and 3 and app. A.

proaches and findings for each major subject of
this assessment, which accordingly covers a va-
riety of issues and options for congressional con-
sideration.

A general theme, however, prevails through-
out. The most important variable in this assess-
ment of the relationship between technology
and aging is the physical and mental function-
ing of older persons. Most people do not fear
‘(growing old” so much as they fear becoming
chronically ill or frail The “vitality’of older
people-their ability to remain functionally in-
dependent, or to be minimally dependent on
various types of assistance-is the fundamental
characteristic that determines their quality of
life at home, in the workplace, and within the
community. The extent to which various tech-
nologies can improve the ability of older persons
to maintain this vitality is a major focus of this
report.

diseases of the heart and blood vessels have also
begun to change as a result of diet, personal hab -
its, and improved health care. If these trends con-
tinue, several predictions can be made:

« life expectancy at older ages will continue to
rise, as will the median age of the population;

+ diseases whose incidence rises with age will
become more prevalent;

+ environmental, behavioral, and dietary fac-
tors affecting health may become more im-
portant because individuals will live through
longer periods of exposure and have more
time to develop symptoms; and
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. new and unexpected medical problems may
appear.

As death rates from vascular diseases decline,
the prevalence of other chronic health conditions
such as dementia, arthritis, cancer, deafness, poor
vision, and other currently incurable and unpre-
ventable ailments is likely to increase. The pro-
gression from infectious to cardiovascular to
other chronic conditions has followed the path
of clinical ignorance; the disorders that are now
most common are those about which the least
is knowm Far more is understood about the
cause of tuberculosis (now rare) than about the
causes of Alzheimer disease* (the most common
disorder causing dementia among the elderly).

There are four general strategies for dealing
with chronic health conditions:

treatment of acute episodes of illness arising
from underlying chronic illness;

. long-term medical treatment or long-term
care;

. prevention; or

. research to improve diagnosis, treatment,
and prevention.

Each of these strategies is influenced by Feder-
al policy; a balanced approach is required for
effective control of chronic disease. Current Fed-
eral policy tends to favor acute care over preven-
tive strategies, long-term care, or research. In
surveying the conditions that most affect the
elderly population of the United States, OTA, with
the assistance of the Technology and Aging Ad-
visory Panel, chose five conditions as especially
worthy of review, using the following seven
criteria:

+ the condition is an important cause of death
and disability among the elderly population
due to severity or prevalence;

+ the condition is chronic and persistent among
the elderly;

+ the impact on caregivers, including family
members and friends, is a significant
hardship;

This assessment uses the term “Alzheimer disease” (instead of
the more familiar “Alzheimer’s disease™) in accord with recom-
mended usage by the American Academy of Neurology and the
American Neurological Association and their respective journals.

. the condition contributes to functional im-
pairment and the demand for long-term care,
a major focus of this assessment;

. easily readable and up-todate summaries of
the state of science and medicine regarding
the condition are not readily available;

. technology is relevant to correction of or
compensation for the condition; and

. Congress has recently demonstrated a special
interest in the condition.

The five chronic conditions reviewed are de
mentia, urinary incontinence, hearing impair
ment, osteoporosis, and osteoarthritis

Dementia was Selected because Alzheimer dis-
ease and other dementing illnesses will become
overwhelming health problems unless means for
prevention or treatment are found. These dis-
eases are severe, affect an important aspect of
human function-mental ability-and are the
most common determinants of need for long-term
care. There are as yet no reliable or specific
means of accurately diagnosing dementing dis-
orders, although improvements have been rapid
in recent years. Further, these disorders are prob-
ably not single entities, but combinations of re-
lated but biologically distinct diseases that have
not yet been scientifically differentiated.

The main policy options relating to Alzheimer
disease and dementia thus concern long-term care
for demented patients and biomedical research.
Although the ultimate solutions to dementing ill-
ness must come from research, they are not likely
to be achieved in the short term, despite recent
advances in knowledge of these conditions; the
problem of caring for demented patients for the
final years of their lives will be very great for a
number of years to come. The social and eco-
nomic value of successful research in this area
is enormous.

Urinary incontinence iS a growing problem
among the elderly, and is another major reason
for institutionalization. It is a common symptom
of different neurological, endocrine, vascular, and
urological diseases that can now be treated with
technologies ranging from absorbent pads to so-
phisticated mechanical devices and surgery. Dif-
ficulty persists in diagnosing the condition among
the noninstitutionalized elderly, who often do not
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seek medical attention or do not admit to what
can be an embarrassing problem. Because many
of the relevant technologies are just coming to
fruition, incontinence should be far more effec-
tively treated or managed in the future. °

Discussion of the problem of incontinence and
potential policy issues centers on the substantial
delay in developing appropriate technologies, as
well as possible drawbacks of present technol-
ogies. Improvements in this area could notably
reduce the nursing home population and permit
families to directly care for their incontinent de-
pendents for a longer period of time. Equally im-
portant would be the great improvement in the
quality of patients’ lives.

Hearing impairments affect almost 30 percent
of all older Americans; 23 percent of those aged
65 to 74 and almost 40 percent of those over 75
suffer some hearing loss. Most hearing impair-
ments of the elderly cannot be corrected with
available medical or surgical techniques, but tech-
nologies such as hearing aids and assistive listen-
ing devices can compensate for some forms of
hearing loss. But the adaptation of appropriate
technology to specific hearing defects of patients,
especially elderly patients, has had limited suc-
cess. The potential for improvement of hearing
is substantial if diagnosis is made early enough,
if patients can be convinced of the value of cor-
rection, and if industry can adapt to better serv-
ing patients’ needs .10 Technological innovation in
this area promises to be rapid over the next
decade.

Federal policy issues include assurance of pa-
tient safety in public places (e.g., mandating
alarms that can warn those with hearing impair-
ments of danger), reimbursement policy for Medi-
care and Medicaid (which currently offer little
support for those with hearing impairments), in-
creased regulation of the hearingdevices indus-
try, and sponsorship of training and research.

Osteoarthritis, which affects 16 million to 20
million older Americans, is the largest single cause

sThis subject if more fully discussed in the forthcoming OTA case
study on “Technologies for Managing Urinary Incontinence”

(January 1985?. ] )
wFora detailed review, see the forthcoming OTA background

paper on “Management of Hearing Impairment in the Elderly”
(January 1985).

of disability among the elderly. Radiologic evi-
dence of osteoarthritis is found in over four-fifths
of persons over 70. Technological issues related
to osteoarthritis include a relative lack of basic
scientific knowledge about the biology of carti-
lage, a need for preventive strategies, the poten-
tial for reducing pain and suffering for a large
proportion of patients, and the enormous expense
of current therapies, particularly joint replace-
ment surgery. Like dementia, osteoarthritis is in
need of expanded research that could lead to dis-
coveries for effective prevention and cure.

Osteoporosis is a disease process involving
thinning of bones. Its most devastating conse-
guences are fractures of the vertebrae and long
bones, which are especially common in elderly
women. Fractures of the hip often result in death
or extended periods of rehabilitation, chronic im-
pairment, or nursing care. Current evidence sug-
gests that osteoporotic fractures are amenable to
prevention by such methods as increasing calcium
intake and postmenopausal administration of es-
trogens, but a definitive preventive protocol has
not been established because the various regi-
mens used in routine practice have not yet been
rigorously compared.

SELECTED ISSUES*

Effective treatment or prevention of these five
chronic disorders is needed, and adaptation of
technology to compensate for the ravages of
chronic disabilities will be increasingly in demand
in future years. For conditions that can be ameli-
orated by existing technologies, such as some
types of hearing impairments and incontinence,
the availability, application, and improvement of
such technologies is a priority. Other policy con-
siderations include possible oversight to promote
increased awareness and sensitivity to the extent
of chronic illnesses among the elderly and the pos-
sibilities for their management.

Research on chronic diseases, however, pro-
vides the only possibility for their ultimate elimi-
nation. For this reason, two general issues merit
congressional attention:

*For brevity, only the most important issues for congressional
consideration are presented in this chapter. These and other issues,
each with a number of options, are discussed in greater detail in

their respective chapters. See ch. 3 for further discussion of the
issues in this section,
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® Should Congress increase support for basic
and clinical biomedical research and for lon-
gitudinal studies on aging and chronic
diseases?

® Should Congress exercise more or less con-
trol over the extent, direction, and selection
of problem areas of basic biomedical research
related to aging?

Health promotion/disease prevention
and nutrition *

An increasing body of evidence demonstrates
that preventive measures begun early and main-
tained throughout life can significantly reduce the
prevalence of acute and/or chronic disease in old
age. Preventive measures are considered here in
the context of persons over 65, while recogniz-
ing the importance of preventive measures
throughout life.

Until recently there was consensus among
health professionals, and among the elderly them-
selves, that after 65 it was too late to think seri-
ously about prevention of disease or disability.
These attitudes are slowly changing, and health
promotion is now justified on the basis of rising
life expectancy after age 65 (on average, currently
more than 14 years for men and 18 years for
WOmen more sophisticated definitions of health
that recognize variability among and between age
groups, and recent improvement in cardiovascu-
lar disease mortality due to preventive efforts
(e.g., control of hypertension and elimination of
smoking).

The goals of health promotion/disease preven-
tion vary with personal circumstances. For those
who are ill, the hope is to maximize function and
prevent deterioration; the goal of those who are
well is to prevent disease or disability at any age.

MORBIDITY, MORTALITY, AND RISK FACTORS
RELATED TO CHRONIC DISEASES
Diseases of the heart, malignant neoplasms (can-
cer), and cerebrovascular disease (stroke) ac-
counted for three-fourths of all deaths among the
elderly in 1981. The incidence of these major dis-
eases remains high, but death rates from most

*These issues are examined in detail in ch, 4 and app. C.

have decreased for the elderly. As more older per-
sons survive acute episodes of stroke and coro-
nary heart disease, the prevalence of these dis-
eases rises. Because the burden of morbidity in
the older population is rising, this assessment ex-
amines the risk factors 11 that are correlated with
these diseases and chronic conditions.

CORONARY HEART DISEASE AND STROKE

A cluster of risk factors correlates both with
coronary heart disease (CHD) and stroke, Hyper=
tension, or high blood pressure, is the most
powerful predictor of risk for CHD; more than
half of persons with myocardial infarction and
three-fourths of patients with stroke have con-
current hypertension. *z Limited findings indicate
that control of moderate and high diastolic hyper-
tension in older individuals is associated with re-
duced mortality and morbidity from CHD and
stroke, but the benefits of treatment of isolated
systolic hypertension remain unclear and are
under investigation.

Cigarette smoking is highly correlated with
mortality from cardiovascular disease; it is also
a significant factor in morbidity, exacerbating hy-
pertension (nicotine constricts the blood vessels).
Hypertension, in turn, is another risk factor for
CHD and stroke. Unfortunately, the elderly often
succumb to the myth that smoking cessation is
effective only for younger age groups. Now that
those who reach 65 can expect to live an aver-
age of 16 more years, the benefits of not smok-
ing are substantial. Programs and research on
smoking cessation should be expanded to give
greater emphasis to their impact on older indi-
viduals.

Despite gaps in knowledge, it appears that ex-
ercise can benefit the elderly in reducing their
risk of CHD and stroke. Some gerontological stud-
ies indicate that carefully developed exercise
regimens for older people can reduce blood pres-
sure and pulse rate at rest while also increasing

"Risk factor 5 are characteristics that indicate an increased
likelihood of developing a given condition. They are based on sta-
tistical probabilities in large populations rather than on causal rela-
tionships or the certainty that an individual will develop a specific
disease or condition.

“Hypertension in the elderly is defined as blood pressure greater
than 140/90mm Hg or isolated systolic blood pressure greater than
160, with normal diastolic blood pressure.
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Properly developed exercise programs can benefit one’'s health at any age.

aerobic capacity. Exercise reduces fat and in-
creases lean body mass, and can promote healthy
bone. Yet exercise carries certain risks and, espe-
cially for the elderly, should be gradually initiated
according to individual health characteristics. The
risks depend on a number of factors—general
health, past exercise habits, age, type and amount
of exercise, and intensity of exercise. Never-
theless, when weighed against the hazards of not
exercising, the benefits clearly outweigh any risks.
More information needs to be developed regard-
ing the relative risks and benefits of different
levels of exercise for older persons, particularly
those suffering from chronic conditions.

Although stress is a normal part of life, little
documentation exists regarding the prevalence,

types, and effects of stress on older persons. A
possible indicator of stress is the prevalence of
depression, the most common mental problem
among older people. Depression is one symptom
of the inability to cope with stress, which can
cause various types of health impairment. Stress-
reduction techniques—such as exercise, medita-
tion, and relaxation+an reduce the physical and
psychological effects of stress. Biofeedback tech-
niques can also help minimize the negative con-
sequences of stress. In severe cases, prescription
drugs are also effective treatments.

As with exercise, a considerable body of knowl-
edge remains to be developed regarding the spe-
cific characteristics of stress and its consequences
for the elderly.
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Nutrition, including intake of liquids, appears
to have special significance for older persons.
Poor nutrition results in a lack of essential
vitamins and nutrients, which leads to physio-
logical deficiencies. Poor nutrition can also be
manifested in an excess of certain nutrients that
are related to obesity, “to higher risk of diabetes,
and to higher levels of cholesterol—all of which
are risk factors for CHD and stroke. Insufficient
intake of liquids can lead to dehydration, which
is often undetected for long periods, Among the
elderly, changes in metabolism and physical activ-
ity can significantly alter the intake, absorption,
and effective utilization of various nutrients.
There is as yet too little information, however,
on which to base Recommended Dietary Allow-
ances (RDAS) specifically for the elderly popula-
tion. It is particulary difficult to discern the long-
term subclinical deficiencies that may be related
to the aging process.

Current Federal policy, as implemented under
the older Americans Act, is designed to improve
the nutritional status of the older population
through the congregate meals and meals-on-
wheels programs. Existing evaluations of these
programs are methodologically flawed and pro-
vide insufficient information about the programs’
effectiveness in reaching the at-risk poor and
minority elderly. Future evaluations should also
focus on the nutritional value of the food actually
consumed rather than on just the food that is
prepared.

Impaired glucose tolerance is symptomatic of
diabetes mellitus, which is in turn a risk factor
for cardiovascular disease. Moreover, diabetes is
strongly associated with obesity, especially as age
increases. Drug therapy can reduce glucose levels
and promote management of diabetes, but its effi-
cacy in CHD prevention is unclear. Dietary restric-
tions are also used in management of CHD, but
little is known about possible ways to prevent or
minimize its incidence.

High serum cholesterol levels, which are re-
lated to diets high in saturated fats, have recently
been linked with atherosclerotic diseases of the

“Obesity is generally defined as weight that is 20 percent higher
than specified in standardized tables according to sex, age, and
height. Obesity itself is associated with numerous risk factors for
CHD and stroke.

blood vessels. A study of men aged 35 to 59 with
very high levels of cholesterol who were given
drug therapy to reduce those levels found a sig-
nificantly lowered incidence of CHD. However,
no direct causal effect can be inferred concern-
ing the effect of reduced dietary levels of satu-
rated fats for those with moderately elevated cho-
lesterol levels, since the research involved men
with high levels of cholesterol who were treated
with drugs. More clinical and longitudinal in-
vestigations are required to clearly understand
the relationship between diet and moderately
high levels of cholesterol in the older population.

CANCER

Cancer, the second leading cause of death
among the elderly, is associated with risk factors
such as smoking and diet, although it remains dif-
ficult to establish specific causal links from avail-
able analyses. If detected early enough, cancers
of the prostate, breast, lung, rectum, and colon
can be effectively treated. Regular medical check-
ups and self+xamination are very important fac-
tors in early detection of cancer. Unfortunately,
some studies indicate a reluctance among the
elderly to seek screening services, particularly
gynecological examinations for older women. This
may be due to ignorance or lack of information
about new technologies and the possibilities for
treatment of many diseases, including some can-
cers. Careful monitoring of changes in the body
is important, because multiple presentations of
iliness in the elderly can mask the existence of
some diseases and make early detection difficult.

FRACTURES

Osteoporosis is the cause of about two-thirds
of hip fractures in older people, especially wom-
en. Research to prevent osteoporosis is centered
on the effectiveness and possible risks of estrogen
replacement therapy after menopause, supple-
mental doses of calcium for women both before
and after menopause, and the role of exercise in
bone-strengthening. Up to 40 percent of the
elderly report suffering a fall. Two-thirds of these
are estimated to be preventable, and as many as
half may be caused by environmental factors such
as loose rugs, poor lighting, slippery surfaces in-
side and outside the home, broken stairs, or lack
of grab-bars in bathrooms and other high-risk
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areas. The likelihood of falls is increased by
underlying physical conditions such as Parkin-
son’s disease, seizures, cerebrovascular disease,
and conditions that cause fainting or dizziness
(including inappropriate use of drugs). Sensory
loss in hearing and vision also increase the risk
of falls.

The incidence of falls and the severity of their
consequences for the elderly could be reduced
by better diagnosis and treatment of these chronic
conditions and efforts to eliminate environmental
hazards. Concerted efforts are required to sen-
sitize the general public and the elderly them-
selves to the possibilities for greatly reducing the
risk of falls, and the suffering and expense they
can cause.

DENTAL DISEASE

An often overlooked problem for the elderly is
dental disease. In 1971, about 45 percent of Amer-
icans over 65 were estimated to have lost all of
their teeth. Loss of teeth is associated with poor
dental hygiene, a diet high in starches and sim-
ple sugars, and lack of regular dental care. Den-
tal diseases, including those of the gums and bone,
can have significant consequences for the general
health of the elderly. Yet in 1981 approximately
half of all older persons who had teeth had not
visited a dentist in the previous 5 years.

Improved monitoring of dental health for the
elderly and the application of new technologies
for prevention and treatment of dental disease
should be fostered. Medicare reimbursement is
not provided for any preventive dental services,
which may be a reason for the extent of inade-
guate dental care among the elderly.

SELECTED ISSUES

Each of these areas of health promotion/disease
prevention and nutrition requires additional in-
formation and research regarding their long-term
effects on the well-being of older persons. Under-
standing the interaction of individual health be-
haviors and environmental influences for promot-
ing health into the older ages may provide new
suggestions for preventing, coping with, or at least
delaying the onset of chronic diseases. A sub-
stantial research effort over an extended period

of time is needed to achieve this definitive
knowledge.

Most current RDAs do not differentiate be-
tween subgroups over age 50. The same RDA is
supplied for all ages past 50, regardless of nutri-
tional need. In general, RDAs fail to take into ac-
count the age-related physiological, behavioral,
and pathological changes that can affect the nu-
tritional needs of those over 65. Certain nutrients
are especially relevant to the aging process and
should be stressed in research on elderly nutri-
tion; these include calcium, vitamin D, B vitamins,
vitamin A, zinc, sodium, and fats.

other specific issues for congressional concern
include these questions:

* Does research on health promotion interven-
tions for the elderly indicate that these in-
terventions are cost effective?

* Should Medicare reimbursement categories
be reconsidered with a view to increased re-
imbursement for health promotion/disease
prevention interventions?

* How might Congress obtain more accurate
and standardized evaluations of Federal food
assistance programs in order to improve their
general efficacy and their ability to reach spe-
cific target groups?

Medications and the elderly*

Drug treatment is an important medical tech-
nology for older individuals. Those over 65 use
30 percent of all prescription drugs—twice as
many as the average user. More than four-fifths
of all noninstitutionalized older people use over-
the-counter medications. The safety of using med-
ications, availability of information about drugs,
and new technologies that might improve how
drugs are delivered and used are influenced by
Federal policy.

As disease prevalence rises with age, drug use
increases. The elderly use the everyday drugs
consumed by the general population for colds,
acute infections, and headaches. Chronic diseases
such as arthritis, hypertension, and cardiovascu-
lar disorders, which are especially common in old-

“This issue is examined in detail in ch. 5.
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er people, determine the use of another group
of drugs that includes diuretics, anti-hyperten-
sives, anti-inflammatory agents, and cardiac
drugs.

THERAPEUTIC EFFECTIVENESS OF DRUGS
IN THE ELDERLY

When carefully administered, drugs improve
the condition of most elderly patients. Drugs are
usually the most cost-effective way to treat chron-
ic disease or manage its effects. Such benefits,
however, can have unanticipated negative effects
on some older people. The elderly have a higher
incidence of drug side effects and drug interac-
tions than younger age groups. Many problems
of drug use among the elderly are due to altered
metabolism, the presence of multiple diseases, and
increased susceptibility to side effects. The effects
of these factors are exacerbated when older per-
sons take improper combinations of drugs, often
unbeknownst to their doctors or pharmacists.

Few drugs are tested for side effects and ther-
apeutic effectiveness specifically in the elderly.
Recent studies of how drugs are distributed and
metabolized in the body show significant differ-
ences between older and younger populations.
These differences are based on age-related bio-
logical changes that affect the body’s ability to
process, store, and excrete drugs. It is not yet
universally recognized, however, that the elderly
require different drug treatment than younger
adults.

The presence of multiple chronic diseases and
their treatment with multiple drugs lead to a
higher incidence of adverse drug reactions and
adverse drug interactions. The threshold of toxic
blood concentration is lower for the elderly for
many drugs, leading to increased probability of
overdose, This may be due to altered pharma-
cokinetics “in combination with increased suscep-
tibility to adverse drug effects.

While adverse drug reactions and interactions
account for 3 percent of all hospital admissions,
they account for 12 to 17 percent of hospital ad-
missions for those aged 70 to 90. Adverse effects
are especially common for drugs used to treat

*pharmacokinetics defines how drugs are distributed and
metabolized in the body.

cardiovascular and psychiatric diseases, both of
which are prevalent among the elderly. Adverse
drug reactions among the elderly are estimated
to cost $3 billion per year.

Side effects of drugs may be more common
among ambulatory patients than among hospital
patients. Reporting of adverse effects is less re-
liable for ambulatory patients, and drug errors
are more common outside the hospital. Increased
prevalence of home care may exacerbate the
problem of adverse drug effects and noncom-
pliance with prescription instructions.

EDUCATION IN PROPER USE OF DRUGS

Appropriate use of drugs by the elderly can be
facilitated in a number of ways, Improved edu-
cation of health care providers, including physi-
cians, can instill knowledge about proper use of
drugs and increase awareness of the special bio-
logical and physiological characteristics of older
patients, An experimental method now under
way uses trained personnel to visit physicians to
educate them about common prescription errors.

There is wide agreement on the need to im-
prove physicians’ awareness of drug therapy
problems among older patients. A large study
found that efforts to change physician habits re-
duced Medicaid costs significantly. The cost of
educational materials and personnel for educat-
ing physicians was $93 per physician per year,
which resulted in estimated annual savings of
$205 per physician in Medicaid reimbursements.

Patient education is essential for the practical
management of chronic conditions because the
long duration of illness requires active patient par-
ticipation. Information transfer is more difficult
with older patients than the general population,
however, especially for two groups-very old per-
sons who are less educated and those who are
confused. Heightened sensitivity among health
providers to the need for adequate patient edu-
cation could improve the efficacy of treatment;
enhanced awareness among older patients could
diminish anxiety and aid in the treatment process.

TESTING AND SURVEILLANCE

Although drug testing in elderly patients is not
specifically mandated for inclusion in clinical trials
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performed for Food and Drug Administration ap-
proval, the recent trend has been to include more
older patients. But there are no specific guidelines
or regulations for assuring that clinical trials take
account of the special drug needs of the elderly,
in part because such requirements would compli-
cate analytic procedures. Elderly subjects would
have to be representative of the older population
and its wide variety of chronic conditions. The
high prevalence of disease among the elderly in-
creases the “noise” level in drug reaction data,
compounding the difficulty of detecting problems.
To compensate for this factor, more elderly pa-
tients must be included in tests; this increases de-
velopment costs and makes analysis more dif-
ficult.

Increased use of postmarketing surveillance
could contribute to establishing drug safety and
efficacy; monitoring of actual drug use would help
to identify unknown adverse reactions. Premar-
ket test results could be supplemented by these
procedures and safety would be encouraged by
intensive surveillance. There are, however, prob-
lems with using postmarketing surveillance to as-
sure safety; current methods of reporting adverse
effects, for example, are unreliable.

Because older people often have multiple dis-
orders that can be treated in a multiplicity of
ways, and because of the plethora of potentially
effective drugs that can be used, optimal treat-
ments are often not apparent. Comparative
studies of different treatment combinations for
a set of conditions are often not available. The
standard method for dealing with such uncer-
tainty is the randomized clinical trial, the devel-
opment of which was a major advance in mod-
ern medicine. Careful studies of different treat-

changes in health services -

Information technology and
health care of the elderly*

Ability of the elderly to use information tech-
nology and to participate more directly in their
health care is of growing interest as new ap-
preaches to health promotion, disease prevention,

*This issue is examined in detail in ch. .

ments under controlled circumstances could
establish the best regimens.

Federal savings from support of randomized
clinical trials might be obtained through reduced
incidence of side effects from current treatment
methods and by preventing unnecessary compli-
cations. The magnitude of savings, however, can-
not be estimated because there is inadequate
knowledge about the potential improvement in
health that might arise from different treatments.
Also, increased support for clinical trials is likely
to be quite costly, and could divert Federal fund-
ing from basic biomedical and other forms of re-
search.

SELECTED ISSUES

It is clear that considerable information is
needed about issues surrounding drug use by the
elderly. The Federal Government is directly or in-
directly involved in a number of these issues. Con-
siderations for congressional review include the
following:

* Should Congress require premarket testing
and/or postmarked surveillance of drugs spe-
cifically in older population subgroups?

* How might Congress encourage improved
education of both health care providers and
older persons themselves regarding drug use
by the elderly?

* Should Congress require improved labeling
of over-the-counter medications to warn of
possible dangers in their use by older
persons?

* Should Congress extend funding for random-
ized clinical trials for drug treatments for dis-
eases that are prevalent in the elderly?

and home health care are developed. Although
information technology, particularly in computers
and communications,”has had substantial impact
on the health care system, relatively little atten-

1sForpurposesof thisreport, information technology is defined

as the application of computers and telecommunications systems
to the creation, storage, manipulation, and dissemination of infor-
mation,
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tion has been devoted to applying this technolo-
gy to the specific health needs of the older popula-
tion, who stand to benefit significantly from its
applications. This report thus focuses on the po-
tential use of health information technology for
both current and future cohorts of older persons.
The elderly of the year 2000 will have consider-
ably higher educational levels, and be more likely
to be familiar with and to use information tech-
nology than those presently over 65. The differ-
ence in attitudes toward such technology will be
even more dramatic when the baby boom co-
horts, now aged 25 to 40, become eligible for
Medicare early in the 21st century.

Although there is a dearth of computer applica-
tions of information technology for elderly per-
sons in general, various computer-based technol-
ogies have been developed to assist the severely
disabled and those suffering from chronic medi-
cal problems. Such prosthetic technologies in-
clude programmable wheelchairs, voice-activated
robots that can literally “serve” paralyzed persons,
and a variety of rehabilitation aids. Many of these
technologies, however, are as yet either experi-
mental, relatively expensive, or primarily appli-
cable in health care settings.

New computer applications are expected to
have widespread use in assisting those who are
less impaired, including most older persons. The
decade of the 1980s promises significant advances
in the availability and use of personal computers
for a multitude of functions that will aid all age
groups in the population. Some of these new tech-
nologies will be especially beneficial to older per-
sons who have decreased functional abilities and
restricted mobility. Today, about half a million
older persons are confined to bed; about 2 mil-
lion have mobility problems around the home;
and almost 3 million require the assistance of
another person to perform activities of daily liv-
ing. Information technology can enrich and im-
prove the services that traditional health care
institutions and professionals provide by dissemi-
nating information directly to older persons in
their homes. This information could include meth-
ods for maintaining and improving health or ways
to access needed services, and could be readily
provided on video displays or in print, both to
those at home and to wider audiences at senior

centers, community centers, and congregate
housing complexes.

USE OF INFORMATION TECHNOLOGY
BY THE ELDERLY

There has been little study of the ability of older
persons to use computers, and still less of their
ability to use computers for health care. The lit-
tle empirical evidence available indicates that—
contrary to stereotypical views of the elderly—
most older individuals are quite receptive to com-
puter technologies. Demonstration projects have
shown that older persons, after preliminary in-
struction, have a high degree of interest in using
personal computers. Some older people enjoy pro-
gramming and working with applications soft-
ware, such as spreadsheets; others prefer recrea-
tional computer games and communicating by
means of computers adapted to their capabilities.
Because the older population is heterogeneous,
particularly in terms of functional ability, some
older persons require specially adapted comput-
ers. Although they vary widely in cost at this stage
of development and marketing, computer con-
soles with larger keyboards and video display
screens with larger displays are available to com-
pensate for the sensory and functional impair-

ments of some older persons.

Information technology can be used by the
elderly for health purposes in two major ways.
One is computer-assisted health instruction,
which is a logical extension of self-care/self-help.
It is estimated that at least 25 self-help programs
for the elderly are now in operation, most of them
developed by nonprofit organizations, but very
few of these use computer programs. Most
computer-assisted health instruction programs
are used in health care settings to instruct pa-
tients, such as diabetic and post-stroke patients,
who have specific problems. The steady growth
of software for educating the general public about
health maintenance and disease management out-
side of traditional care settings, and the trend
toward specialized programs for subgroups of the
population, signal the eventual evolution of home-
based computer programs for the elderly. The
relevance of this technological trend for use by
and for the elderly is not yet widely recognized
by either the private or public sector, but the mar-
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ket is expected to change rapidly during the next
5 years.

Self-help for health maintenance and disease
management can also be indirectly assisted by ex-
isting computer technologies. Homes can be com-
puter-monitored to assure proper heating, to con-
trol a variety of appliances, to provide wake-up
services, and give audible reminders at medica-
tion times. Computers can be programmed to in-
struct older persons or their family caregivers on
special diets, rehabilitation practices, and other
medically related practices that promote their
health. The safety of dependent older persons can
be enhanced by alarm systems that notify cen-
tral monitoring stations of trouble in the home.
The alarm can be activated at any time by the in-
dividual or by an automatic signal if the monitor-
ing unit is not reset within a predetermined
amount of time. These and other technologies in-
crease the ability of dependent older persons to
remain in their homes and to be less dependent
on personal care assistance.

A second important way in which the elderly
can use information technology is by assisting
health professionals to monitor the care of older
persons. The use of home computers to augment
professional care may enable chronically ill peo-
ple to remain in their homes and reduce the need
to make difficult visits tomedical offices or to have
care providers visit them at home. Blood pressure,
pulse rates, body temperature, and heart electri-
cal activity can now be sensed and measured by
“smart” sensors that incorporate microprocessors.
This type of personal home health monitoring sys-
tem can provide daily appraisals of the patient’s
vital signs and store the data in a longitudinal rec-
ord that can be used to monitor changes in those
measurements. It can also include a voice chip
for giving simple instructions and programmed
advice for certain types of health regimens.

Measurements of other physical functions have
recently been developed for use in rehabilitating
handicapped patients. Some of these measure-
ments have the potential for computer-based
processing, and may also be applicable for
monitoring the health status of older persons who
are acutely ill or severely impaired. An interac-
tive telecommunications system between the

patient’s home and the health care provider’s of-
fice could be established to facilitate medical
monitoring.

ACCESS TO HOME COMPUTERS

There are no data on the age of individuals who
own or have access to personal computers in the
home, and estimates of future penetration of the
market vary widely. Estimates of the proportion
of U.S. homes that will have computers by 1990
range from one-fourth to two-thirds. It is only cer-
tain that the market will greatly expand, especially
as unit prices decline and program capabilities in-
crease. The extent to which this growth will reach
the older market is unclear.

There are a number of barriers to the use of
information technology for health purposes by
the elderly. One problem is the cost of the tech-
nology, which currently ranges from several hun-
dred to several thousand dollars for a basic home
computer system. Additional costs for software
increase the economic burden. Another factor is
the incompatibility of equipment among a great
variety of systems, making the decision to pur-
chase a particular unit more difficult. The elderly
with functional impairments have unique access
problems in that they often find it difficult to use
computers designed for the general public, and
the costs of custom-designed units remain high.

Self-health information and computer instruc-
tion technologies are themselves emerging fields,
and as such are diverse and unsettled. In some
cases, programs are developed by transient “en-
trepreneurs” who lack subject knowledge and are
often forced out of the market. Other programs
have excellent material that is developed by in-
dividuals who have expertise in subject content
and computer technology. Most available soft-
ware programs have not been evaluated. The
serious issue of establishing criteria for evaluating
computer-assisted instructional material is just be-
ginning to be addressed.

SELECTED ISSUES

Because the application of information technol-
ogies to self-health care for the elderly is new,
there has been little direct Federal involvement
in the past. Some Federal demonstration program
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funds have been used to develop information sys-
tem models for nursing homes. A more concerted
Federal effort has supported research and devel-
opment of information dissemination technologies
for the handicapped, some of which are useful
for older persons who are functionally impaired.
Some executive agencies are now supporting
demonstrations of home-based information tech-
nologies for health promotion; other agencies are
considering funding investigations of the use of
microcomputers and computer games to improve
the social interaction and mental functioning of
the elderly.

Additional research is needed on the role of in-
formation technologies in health maintenance and
disease prevention for the elderly. This research
should include evaluations of the quality of health
instruction programs designed for older persons,
problems in accessibility and use of computers
by the elderly, and the cost-effectiveness and ef-
ficacy of information technologies for reducing
the amount of personal home care required.

The major issues for congressional oversight in
this area are:

* To what extent, if any, should the Federal
Government be involved in activities concern-
ing the safety, cost, liability, and efficacy of
computer-assisted health instruction pro-
grams for the elderly?

* Given existing authority, how can the Fed-
eral Government encourage the private sec-
tor to voluntarily develop appropriate health
instruction technologies for the elderly that
meet basic standards for quality?

Functional impairment and
long-term care *

Most older persons are able to carry on their
regular daily activities in a variety of environ-
ments, but the incidence of chronic conditions
and prevalence of functional impairments in-
crease notably at the oldest ages. These problems
are the major reasons for the long-term care
needs of both the elderly who are institutionalized
and those who live in the community. As the num-
ber of Americans over 65 rises, the correspond-

*These issues are examined in detail in ch. 7.

ing rise in the number of “very old”” —those over
85-will dramatically increase the need for long-
term care services, This need will be exacerbated
by the new prospective payment system under
Medicare, which is expected to limit hospital
length-of-stay and encourage early release of old-
er patients, many of whom will still require re-
habilitative or other types of long-term care at
home.

Long-term care services are provided by nurs-
ing homes, board and care facilities, and home
health care agencies. In some communities addi-
tional services are provided in adult day care fa-
cilities, hospice programs, and congregate hous-
ing facilities. Little information is available about
differences in the services that agencies provide
or the types of older persons served, in part be-
cause of differences among State programs that
support community-based long-term care serv-
ices. It is known, however, that a wide range of
services is provided to a great variety of older
clients, and that there is both lack of coordina-
tion and duplication of services in many commu-
nities.

EXTENT OF NEED FOR LONGTERM CARE

In general, community-dwelling persons over
85 are six times more likely than those aged 65
to 74 to be dependent in basic or instrumental
activities of daily living *and to need the assist-
ance of another person. As the proportion of very
old persons in the older population increases, the
demand for long-term care services will grow.
Greater strains will be placed on families and
other informal caregivers, who currently provide
up to 80 percent of long-term care for the elderly.
This level of informal support is expected to
change for a number of reasons:

® The older the person, the less likely he/she
is to have a spouse to provide assistance; this
is especially true for women over 85.

* The higher the number and severity of func-
tional impairments, the lower the likelihood

“Basic activities of daily living include dressing, eating, bathing~
toileting, walking, and getting in or out of bed. Instrumental activi-
ties, also called home management activities, generally refer to tasks
such as shopping, cooking, doing house and yard chores, handling
money, and driving.
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that family and friends can provide the de-
gree of assistance required.

. Because most family caregivers are women,
the increasing proportion of adult women in
the labor force will reduce the number avail-
able to provide informal support to an elderly
parent.

Greater demands will be placed on existing long-
term care agencies to respond to the changing
characteristics of the older population and its in-
formal support network. Yet the complexity, frag-
mentation, and limited scope of long-term care
services in most communities make it difficult for
individuals and their families to understand what
formal services and alternatives are available. The
problem can be particularly troublesome for de-
pendent older persons who are alone. One of the
greatest fears of the elderly is that they may
become frail and dependent on others, even
though assistance might be readily available. This
concern can be ameliorated by a logical and well-
coordinated national system of long-term care
services that includes expanded use of technol-
ogies in the health care setting, the home, and the
community.

TECHNOLOGY AND LONGTERM CARE

Technology has not been widely used in long-
term care services for the elderly. Identification
of appropriate technologies for this population
requires accurate assessment of their needs. Such
assessment is hindered by the fact that Federal
and State programs, which regulate and fund
more than half of all long-term care services in
the United States, influence the kind of needs that
are recognized. By emphasizing medical and
skilled nursing care, these programs tend to
obscure the need for other types of supportive
services.

Although existing medical technologies can treat
some of the chronic conditions that cause func-
tional impairment, most chronic conditions are
not curable. Given the lack of effective cures or
prevention, effective management of chronic
conditions becomes important. This can often be
achieved with appropriate drug therapy, personal
care services, and use of technologies that com-
pensate for decreased function (e.g., prostheses,
assistive devices such as walkers, chair lifts, vi-

sion and hearing aids). Many of these assistance
methods need further development to expand
their usefulness. While biomedical research gen-
erally focuses on acute conditions that cause
death, expanded research on the chronic condi-
tions that cause functional impairment could
result in effective treatments or prevention strat-
egies, as well as prosthetic or management tech-
nologies that promote independence and decrease
the need for long-term care.

Alternative approaches to maintaining inde-
pendence or compensating for functional im-
pairments are needed, such as assessment tech-
nologies, assistive devices, and rehabilitation
techniques. Assessment technologies can play a
significant role by focusing on the various chronic
conditions that lead to functional impairments and
the types of resources available to assist the in-
dividual. But the prevailing emphasis on medical
and skilled nursing care has limited the use of
assessment technologies, both in long-term care
institutions and in the community. At the same
time, the new Medicare prospective payment sys-
tem for hospital care, based on Diagnosis Related
Groups (DRGs), will encourage the earliest possi-
ble release of older patients, which increases the
importance of adequate discharge planning and
use of appropriate assessment technologies. Yet
physicians and other health care providers gen-
erally lack training in the use of such measures,
and there is disagreement about the reliability and
validity of existing assessment technologies.

Assistive devices are available to compensate
for some impairments in hearing, vision, walk-
ing, and other functions. Various other devices
can assist the moderately impaired in preparing
food, eating, performing household chores, and
managing other activities of daily living. These
devices range from simple and inexpensive to
complex and quite expensive. In most cases their
costs are not reimbursable under Medicare or
Medicaid provisions; this factor can limit their use
by older persons, Other factors restricting their
use include lack of information about available
devices, the difficulty of selecting appropriate
devices for individuals with multiple impairments,
and negative attitudes of elderly individuals, their
families, and many health care professionals
about the usefulness of the products.
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Assistive devices helped the impaired elderly to remain active.

Another growing need is the availability of re-
habilitation devices and techniques for post-
hospitalization care in the home. The implemen-
tation of DRGs under Medicare is likely to increase
the need for medical technologies that can be used
for outpatient and in-home rehabilitation. The
need for new devices to assist in the rehabilita-
tion of older persons will grow, but their cost and
complexity may limit their availability. As with
assistive devices, negative attitudes toward the
rehabilitation potential of older persons may re-
strict the use of those devices that are available.

PREVALENCE OF MENTAL AND
PHYSICAL IMPAIRMENT

Some elderly individuals have mental condi=
tions that can cause functional impairment or in-
crease their degree of physical dependency. The
degree of physical and mental impairment is re-
lated to need for long-term care and the risk of
institutionalization. About half of all residents of
nursing homes and board and care facilities have
some degree of mental confusion. But the propor-
tions of these individuals who are functionally im-
paired because of mental confusion and the pro-
portions who are impaired by both physical and
mental conditions are not known. Nursing home
residents are more likely to have severe mental
confusion and to be highly dependent in the basic
activities of bathing, eating, and toileting. Some
data on nursing home residents show a high sta-
tistical association between mental confusion and
degree of physical impairment, particularly in the
areas of severe incontinence and inability to bathe

or feed oneself. Persons with both mental and
physical impairments usually require 24-hour
care, which is a great burden for most caregivers.

There appears to be a critical threshold of phys-
ical and mental impairment, beyond which family
caregivers can no longer effectively care for the
dependent person and are usually forced to rely
on institutional care. Despite the great difficulties
that families and health care providers must face
in caring for these highly impaired individuals,
little public or private sector attention has been
given to the development of devices and care tech-
niques that might help resolve the more severe
problems.

Although most patients who are severely im-
paired mentally and physically may require skilled
nursing care, some need only 24-hour supervi-
sion and personal care services. Yet existing
health care reimbursement programs encourage
admittance of these persons to nursing homes
rather than to less restrictive and usually less
costly board and care facilities. Similarly, individ-
uals who need personal care and supportive serv-
ices at home may not receive the care they need
or may receive unnecessary health care services
because of Medicare and Medicaid funding reg-
ulations. Negative attitudes about the concept of
custodial care, and fears about the cost of pro-
viding nonmedical long-term care services for the
functionally impaired elderly, also limit the avail-
ability of these services.

USE OF AVAILABLE TECHNOLOGIES

Most long-term care services are labor-inten-
sive, and formal and informal providers receive
little training in the use of devices and techniques
to facilitate caregiving. Increased development
and use of these technologies could lessen the
burden of caregiving, allow elderly persons to re-
main at home longer, and decrease staff turnover
in long-term care facilities. Technologies to assist
patients and caregivers are used more extensively
in Europe than in the United States. Western
European countries generally provide a greater
range of supportive environments and residen-
tial facilities to assist impaired individuals and
their caregivers.

Few medical care technologies have been used
in long-term care facilities or in the home. The
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recent implementation of the Medicare prospec-
tive payment system and increased emphasis on
the provision of health care services at home
should broaden the demand for home-based med-
ical care technologies. This trend is expected to
grow, as is demand for sophisticated medical and
nursing care technologies in nursing homes. In-
creased use of these technologies outside the hos-
pital will depend to a large extent on public and
private reimbursement policies for costs of nurs-
ing home and home care services, and on the
availability of skilled health care personnel trained
to use these technologies and to teach the patient
and the family to use them.

These changes will require better methods of
patient assessment and increased coordination of
the caregiving network to promote a continuum
of care based on categories of need among dif-
ferent groups of patients. Efforts to improve serv-
ice delivery have included techniques for coordi-
nating services at the community level, case
management systems, and organizational ap-
proaches that provide a range of services through
a single local agency. Development of a more co-
ordinated system of services could enhance the
ability of some elderly individuals to remain at
home and to plan effectively for their own long-
term care.

SELECTED ISSUES

Because the demand for long-term care serv-
ices is expected to continue its rapid growth, ad-
ditional information will be required to develop
and evaluate alternative approaches to caregiv-
ing for functionally impaired older persons. A fun-
damental need is expanded basic research on the
chronic physical and mental conditions that cause
impairment. Given the prevalence of existing con-
ditions, additional research is needed for devel-
opment, utilization, and evaluation of technologies
to meet the needs of the long-term care popula-
tion. Devices and techniques to assist older per-
sons with multiple impairments and mental con-
fusion need to be developed. Accordingly, more
information is needed on the relationship be-
tween mental confusion and functional impair-
ment, and on the impact their severity has on the
demand for different types of long-term care. Im-
proved methods are needed to reliably assess the

extent of chronic conditions and impairments as
well as the devices or techniques that can best
ameliorate them.

Most of these research areas are related to
other issues for congressional review regarding
the growing need for long-term care. These
include:

* Should Congress promote the expanded de-
velopment and use of comprehensive assess-
ment technologies for the community-dwell-
ing and the institutionalized elderly?

* Should Congress mandate additional funding
for long-term care serices-based on degree
of functional impairment-delivered in the
home and in care settings other than nurs-
ing homes?

* Should Congress implement policies to in-
crease the use of assistive devices and rehab-
ilitation technologies in the home and in other
long-term care settings?

Health care costs *

Health care spending has been rising and will
continue to do so under present policies, but the
growth in numbers of those over 65-particularly
those over 75—wiill intensify demand for acute
and long-term care services. Recent data indicate
that about one-third of all health care expendi-
tures are by the elderly, and that up to 30 per-
cent of all Medicare payments are made for care
of persons in the last year of life. But the growth
of the elderly population is not the main reason
for the rapid escalation in health care costs, which
have been increasing at almost three times the
general rate of inflation during the past 5 years.
Health care expenditures in 1982 totaled more
than $322 billion, an increase of almost 30 per-
cent since 1980. In 1983 total health expenditures
rose an additional 10 percent and reached $335
billion-comprising more than 11 percent of the
gross national product. The dramatic increases
are largely due to intensification of services, ex-
panded availability and use of costly diagnostic
and treatment services and technologies, and the
rising cost of labor. This excessive inflation in
health care costs has led to concerted efforts to

*This issue is examined in detail in ch. 8.
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contain spending, which have far-reaching impli-
cations for older Americans.

DEMAND FOR HEALTH CARE

Demand for health care by older persons is in-
fluenced by physical, psychosocial, and economic
factors. The increased use of services by some
older persons is usually due to their increased
burden of illness. The remarkable recent de-
creases in mortality among those over 65 have
not been accompanied by similar decreases in
morbidity. Moreover, older persons tend to
underreport symptoms of chronic conditions.
Some studies have shown an average of three
correctable problems per elderly patient; many
of these problems could have been identified
earlier by using functional assessment measures
or by using greater care in taking the patient’s
history.

While most older persons are functionally inde-
pendent, many require health care for chronic
conditions that increase in prevalence with age.
Spending for health services represents a major
problem for both elderly individuals and the Fed-
eral Government. Medicare provides an impor-
tant health care subsidy for those over 65, but
it is by no means comprehensive—many neces-
sary services and technologies that affect health
and functional status, such as dental services,
eyeglasses, and hearing aids are not reimbursable.
The growing need for long-term care as age rises
means that increasing proportions of the elderly
population whose financial resources become
depleted have to rely on public means-tested
programs such as Medicaid and Supplemental
Security Income for the cost of long-term care
services, Private financing mechanisms such as
“medigap”” or other types of private insurance
do not provide adequate supplemental protection.
The few private insurance policies that are avail-
able for long-term care, especially for nursing
homes or skilled care at home, are extremely
selective for participation and very expensive. Yet
one-fourth of all health expenditures by the
elderly are for nursing home care, of which pub-

"Wiedigap insurance has been developed by the private sector to
help patients cover the cost of medical expenses not reimbursable
by Medicare.

lic programs (primarily Medicaid) pay about one-
half. The increases in these costs show no sign
of abating, as more expensive technologies become
available and the need for care grows within the
aging population.

COST-CONTAINMENT EFFORTS

Cost-containment efforts to date have not been
effective in controlling overall health spending,
whether by individuals, the Federal Government,
or third-party payers. Most approaches have fo-
cused on hospital care and rate-setting, as in the
new Medicare prospective payment system. The
response of the health industry has been in-
creased shifting of services to ambulatory set-
tings (e.g., outpatient and rehabilitative care) or
shifting costs to other Federal programs, other
insurers, and consumers. Attempts to shift a
greater share of costs to consumers in order to
minimize overutilization of health services have
tended to reduce the number of persons seeking
care, but have not changed use-patterns after a
diagnosis has been made. Cavitation approaches
have been most successful in encouraging the
substitution of lower cost services for expensive
hospital care. Recent experiments are extending
the cavitation concept to include supportive social
services.

The coordination of services and benefits
among Medicare, Medicaid, and other public
programs that influence health care remains a
problem in access to care for the elderly. Poor
coordination can increase costs because the most
appropriate services are not provided; better co-
ordination may increase utilization and overall
costs, but can also improve the quality of care and
reduce the need for acute care. The incremental
costs and benefits of each action must be
evaluated.

As has been noted, attempts to control Medi-
care costs through prospective payments could
affect quality of care for patients in hospitals
awaiting placement in long-term care institutions.
Premature discharge may result in multiple ad-
missions and shifting costs to home care, increas-
ing overall costs for these patients as they are
cycled back and forth between inadequate com-
munity settings and the hospital.
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Other reports have addressed cost-reduction
questions related to changes in eligibility, benefits,
and financing mechanisms for the existing Medi-
care program. Recent Congressional Budget Of-
fice reports explore options to increase revenues
or decrease outlays as well as potential schemes
to tie deductibles to income level. This assessment
concentrates on the cost-containment issues in
Medicare and Medicaid as they relate to the aging
of the population, the demand for health services
and long-term care, and changes in technology.

SELECTED ISSUES

The volatility of health care costs in recent years
has spurred considerable research and evaluation
at all levels of government and in the private sec-
tor, but significant gaps in knowledge remain re-
garding such questions as how to maintain quality
and access to care while promoting cost-effective-
ness and cost reductions. More information is
needed on the range of factors that affect the use
of health and long-term care services by the

Social changes in the living environment

Housing and the living environment *

The housing environment takes on greater
significance as people age-especially in terms
of lifestyle continuity, neighborhood familiarity,
physical security and safety, and emotional sus-
tenance. Although the older population has the
highest percentage of home ownership, physical
housing deficiencies and excess cost burden also
tend to be higher among many subgroups of the
elderly. Resolving these problems may require
new and specific types of Federal assistance. Of
particular concern is the growing number of very
old persons who live alone, especially those who
have functional impairments. For these individ-
uals, informal supports from family and friends
often mean the difference between institutional-
ization and continued residence in their homes.
New technologies and services, when combined,
could provide increased assistance for maintain-

elderly. Research is needed on how to improve
measures of health outcome, better strategies for
educating consumers, and alternative methods for
financing health care and long-term care.

Specific issues regarding health care cost-con-
tainment strategies and their effects that are likely
to face Congress include:

+ Should Congress strengthen the quality as-
surance mechanisms for health care services
because of possible adverse effects of cost
containment?

*+ How might Congress stimulate coordination
among preventive social, long-term care, and
acute care services to promote efficiency and
reduce costs for unnecessary types of care?

* What types of function-enhancing technolo-
gies can be encouraged to reduce the need
for health care services?

* Should Congress act to increase coordination
among Federal and State programs to avoid
unintended interprogram cost-shifting?

ing independence in the household, especially as
the availability of informal support shrinks.

ELDERLY HOUSEHOLDS AND HOUSING TENURE

During the last two decades, the number of
elderly households has risen proportionately
more rapidly than the number of elderly persons.
Changes in living arrangements, especially the
growth in numbers of older persons living alone,
have contributed to this trend. The proportion
of U.S. households headed by an older person has
increased from 15 percent in 1950 to more than
one-fifth today. Marital status and living arrange-
ments have also changed since 1960, due in large
part to sex differences in life expectancy. More
than four times as many older women as men live
alone; more than three-fourths of older men but

o These issues are examined in detail in ch. 9.
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less than two-fifths of older women are married
and living with their spouse. Most recently, the
proportions of older men and women who live
with nonrelatives have decreased. This trend is
particularly evident among women over 85, who
are also far more likely to live alone or to be
institutionalized.

Approximately three-fourths of all elderly
households are owner-occupied, of which four-
fifths are owned mortgagefree. The growth of
housing ownership by the elderly has continued
unabated since World War Il. Since 1980, despite
an increase of more than 1 million elderly house-
holds, there has been a net decrease in the num-
ber of renter-occupied elderly households. Al-
though Federal housing programs and subsidies
for the elderly have been directed at rental units
for low-income persons, there is growing aware-
ness of the particular problems of—and possible
opportunities for-elderly homeowners.

HOUSING PROBLEMS AND FEDERAL PROGRAMS

Housing tenure of the elderly tends to correlate
with various social and demographic character-
istics related to need for assistance. Rented units
are far more likely than owned units to be occu-
pied by one person. Because single-person units
among the elderly are highly likely to be occupied
by women, they are also twice as likely to have
households with incomes below the Federal pov-
erty level. Renter-occupied units are also more
than twice as likely to have physical and main-
tenance deficiencies Elderly owner-ccupied
households, which also have these types of defi-
ciencies, may also face the problem of excess
housing cost burden, especially for those elderly
persons on fixed incomes who still have a mort-
gage indebtedness.

Federal housing policies to assist the elderly
have concentrated on the problems of low-income
renters through major programs such as Section
8 rental subsidies, low-rent public housing, and
Section 202 rental housing for the elderly. But
these housing programs for the elderly have been
narrowly directed toward building construction
and provision of rental units, with little attention
to special design features that respond to the
physical and psychosocial needs of older persons.
In the past, the design of some federally sub-

sidized high-rise housing projects for the elderly
increased the likelihood that the residents would
become isolated, injure themselves, or be victims
of crime. Also, only limited Federal efforts have
been directed at preserving the housing stock or
promoting rehabilitation of elderly dwelling units—
either rented or owned.

Until recently, no attention was given to the
coordination of housing programs with services
needed by elderly residents. The need for serv-
ices is growing as the older population ages and
as the first cohorts of elderly tenants in public
housing and Section 202 projects “age in place.”
A similar process is occurring in suburban neigh-
borhoods, where the number of elderly residents
is growing rapidly. These new cohorts of old and
very old homeowners and renters have greater
needs for assistance in transportation, household
chores, dwelling maintenance, and access to com-
munity-based services. The preponderance of
older persons living alone and the lack of avail-
able support from family and friends-especially
for those over 75+xacerbate these problems and
increase the degree of assistance needed.

HOUSING OPTIONS FOR THE ELDERLY

Federal housing programs need to recognize the
heterogeneity of the older population and to in-
duce development of a range of housing options
that provide varying levels of support. Existing
rental unit subsidy programs could be better in-
tegrated with congregate services and commu-
nity programs for the elderly. They could also en-
courage housing alternatives such as shared
housing. Shared housing programs provide in-
come to older homeowners while supplying rental
space at affordable prices, Other advantages of
such programs are efficient utilization of excess
housing space, reduction of social and physical
isolation, and provision of informal supports for
older persons. Intergenerational shared housing
promotes interaction and assistance between gen-
erations.

Other housing options include accessory apart-
ments or “echo” (elder cottage housing opportu-
Nity) nousing. Accessory apartments are usually
created within single-family residences. The
house is converted to accommodate a separate
apartment with little or no change in the home’s
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outside appearance. Preservation of neighbor-
hood character is an important element in the
acceptability of accessory apartments in most
communities. Modular bathroom and kitchen
units have made such conversions more efficient
and less costly. Echo housing units, also called
‘(granny flats,) are compact, efficiently designed,
temporary structures that are erected in back-
yards of family homes and designed for use by
elderly relatives. The standard unit is a modular
three-room house of about 600 square feet.

Despite their efficiency and low cost, these
housing options for the elderly face opposition
in local communities that seek to preserve single-
family zoning laws. These neighborhoods are the
most likely sites for echo housing and accessory
apartments, but are also the most likely to resist
changes to the single-family nature of the neigh-
borhood. Yet the Census Bureau estimates that
there are more than 2.5 million accessory apart-
ments in the United States. Echo housing, which
cannot be concealed within an existing unit, is far
less prevalent.

In addition to federally subsidized housing for
the elderly, other types of congregate housing
have been developed by the private sector. Life
care, continuing care) and residential care com-
munities are analogous terms for communities
in which older persons pay a large entrance fee
and a monthly service fee to live in a unit within
a complex that typically provides supportive and
health care for the remainder of the person’s life.
There are more than 100,000 elderly residents
in 300 such complexes in the United States, some
of which have already experienced financial trou-
ble. Financing problems usually arise because of
unsold units, lack of initial capital, and under-
estimates of actuarial cost factors for providing
Lifetime care to the residents. Fewer than 15 States
have laws governing the operation of life care
communities and no Federal protections exist.
Some of the newest housing developments pro-
vide residential care, but do not offer lifetime care
contracts to prospective residents.

other supportive environments include board
and care homes that range in size and type. Some
have only a few residents and others are large
residential care facilities. They also differ in the

types of residents they accommodate and the
types of supportive services they provide, with
some caring for mentally impaired and frail indi-
viduals, many of them elderly. Most board and
care homes are State-licensed and a majority of
their residents receive public income maintenance
subsidies. More information is needed about the
range of facilities that exist and the types of resi-
dents they can accommodate. It appears that
some persons who are in need of long-term care
can be well served in such facilities rather than
in more costly nursing homes.

IN-HOME TECHNOLOGIES

Many possibilities exist for applications of tech-
nologies in the home to assist older persons in
maintaining independence and adapting the envi-
ronment to meet their needs. These technologies,
in conjunction with appropriate design of the
dwelling unit, can enhance the older person’s
“environmental fit” and competence, both of
which enable him to control his environment.
New, relatively inexpensive technologies allow
housing to be readily adapted for the impaired
or retrofitted with improved safety and commu-
nication features. Low technologies include sim-
ple ones that promote mobility, such as safety
treads on stairs and in bathtubs, handrails and
grab bars, and ramps. Many simple technologies
can mitigate the common problems of reduced
vision and decreased grip strength in the elderly—
including door handles in place of door knobs,
special controls for major appliances, jar openers,
adaptive utensils, and other household gadgets.
Various dressing, bathing, and grooming aids are
available to compensate for the impaired person’s
decreased tactile ability and lessened agility, par-
ticularly from arthritis. Zipper pulls, “velcro”
fasteners, and hand-held shower sprayers are a
few examples.

High technologies are more complex and have
widespread applications in the home. Especially
helpful are communications technologies, such as
automatic alarm and telephone dialing systems
for emergency help (including electronic monitors
that detect falls or injuries), portable telephones,
and other security devices. Electronic safety sys-
tems are available to “program” appliances to shut
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Supportive housing environments can promote the independence of elderly residents.

off after predetermined lengths of time or to mon-
itor and control heat, air-conditioning, and light-
ing. In-home computers can provide various self-
instruction programs for medication, nutrition,
and other self -care assistance. They can also pro-
vide “catalogs” of products for in-home compari-
son shopping. Modems for personal computers
will enable older persons to communicate for a
wide range of purposes, such as banking and bill-
paying from the home; some health monitoring
can be accomplished with interactive computers.
Interactive television and “videotex” telecom-
munications allow individuals to compare, select,
and purchase a wide range of goods and services
without leaving the home.

OTHER HOUSING OPPORTUNITIES

New financing instruments provide other pos-
sibilities for enhancing the older person’s hous-
ing options. New equity-based financing instru=
ments can help some elderly homeowners
increase their income and remain in their homes.

Reverse mortgages typically allow elderly home-
owners to convert up to 80 percent of their home
equity into monthly income for a specified period
of years. The homeowner retains ownership, but
reduces his equity in the home over time. As
currently offered, most reverse mortgages re-
quire repayment of the full loan amount (the total
of disbursed monthly payments plus accumulated
interest) at the end of the loan period (usually 5
to 12 years), New instruments may soon be mar-
keted that will not include the payback require-
ment at the end of the loan period, but still allow
the older person to remain in the house.

A second type of home equity conversion is the
sale-leaseback plan, in which the older home-
owner sells his house to an investor in return for
the right to lease back the house for the rest of
his life. The typical sale-leaseback plan includes
a downpayment to the elderly seller, who carries
an interest-bearing note for the balance of the
purchase price, paid in monthly installments over
a period of years related to the seller’s life expect-
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ancy. Advantages to the seller are the right to re-
main in one’s home for the rest of one’s life, to
pay a fair rental, to receive full price for sale of
the house, and to earn interest on the note. The
buyer’s advantages include depreciation of the
rental property, income tax deductions, and any
appreciation in the house’s value over time. Either
of these procedures for home equity conversion
requires consumer protections and counseling for
the parties involved.

SELECTED ISSUES

The range of housing problems and options for
the elderly is expected to grow because of the in-
creasing number of homeowners and the heter-
ogeneity of the older population. Research into
these options should include more extensive anal-
yses of shared housing, accessory and echo hous-
ing, board and care homes, and life care commu-
nities. Too little is known about each of these
options, the types of consumer safeguards that
may be required, and the potential role of the Fed-
eral Government in promoting their availability
for the elderly. Home equity conversion plans re-
quire greater review and the opportunity to de-
velop new instruments in response to consumer
demand and requirements for consumer protec-
tion. The range of in-house technologies should
be evaluated by appropriate Federal agencies for
safety and efficacy.

This research can be supported by direct Fed-
eral involvement or by incentives to the private
sector, especially the housing and finance indus-
tries. The growing involvement of the private sec-
tor in development of retirement and life care
communities, in manufacture of modular hous-
ing, and in the production and marketing of hun-
dreds of in-home devices attests to this potential.

The following questions suggest areas for pos-
sible congressional consideration:

® Should the Federal Government expand ex-
istingpggrams that assist low-income elderly
homeowners who have housing deficiencies
and excessive cost burdens?

® How might Congress encourage utilization of
technologies that promote the independence
of older persons who are either slightly im-
paired or restricted in managing major activ-
ities in the home?

® Should Congress provide support for public
and private sector efforts to develop new
housing construction and desi~ technologies
that assist older persons in the home?

® Should Congress promote the expansion of
public and private housing alternatives for
older Americans?

Work-related changes

workplace technology and the
employment of older adults*

The structure of the American economy has
undergone major changes since the mid-1800s,
when it was agriculturally based and farm work-
ers constituted two-thirds of the labor force. The
United States had become an industrial nation by
the 1920s, when more than two-fifths of all jobs
were in manufacturing industries and only about
1in 10 workers remained in farming. During the
20th century the mechanization of farming and
the automation of manufacturing have ushered

o These issues are examined in detail in ch. 10.
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in a new economic era increasingly characterized
by service sector occupations. only 3 percent of
today’s labor force is employed in on-farm agri-
culture, while 23 percent are in manufacturing,
and more than 60 percent are in the service and
trade sectors. These changes are expected to con-
tinue as the economy becomes increasingly dom-
inated by the electronics revolution and the serv-
ice sector jobs it creates.

TRENDS IN LABOR FORCE PARTICIPATION
OF THE ELDERLY

These trends have been accompanied by the
aging of the U.S. population and a marked decline
in the labor force participation rate of persons



28 . Technology and Aging in America

over ss. Workers now 4sand over may be par-
ticularly vulnerable to the latest changes in the
work force. Older workers are primarily located
in industries and occupations that were growing
when they entered the labor market; many older
workers are employed in manufacturing, which
expanded in growth through the 1940s. Manu-
facturing and related industries-and their share
of the labor force—began to decline in importance
during the 1950s by which time the earlier young
cohorts of workers in these industries were
‘(aging in place.”

The explosion of workplace technologies dur-
ing the last two decades has threatened the pre-
viously secure future of these older workers. Al-
though there is no direct evidence that significant
numbers of older workers have been displaced
by workplace technologies (e.g., union seniority
rules in many manufacturing trades tend to pro-
tect older workers from unemployment), there
is concern that future cohorts of older workers—
those who are now aged 35 to 45—will face such
possibilities. Recent advances in medical technol-
ogies, computers, and robotics”have led to the
development of new occupations in a variety of
high-technology medical care services and in com-
puter programming, operation, and repair-jobs
from which workers over 45 are likely to be ex-
cluded due to lack of appropriate skills. To re-
main employed, some older workers may need
to accept low-skilled, low-paying jobs, or receive
extensive on-the-job training. The likelihood that
unemployed older workers will find employment
at their previous pay level is expected to be sig-
nificantly diminished.

EFFECTS OF TECHNOLOGY IN THE WORKPLACE

It is becoming increasingly likely that the pace
of technological change in the workplace will pre-
sent problems for older workers of the 1990s and
the turn of the 21st century unless they are
trained for positions in the growth sectors of the
labor force. Although projections vary, one set
indicates that by the year 2000 employment in
service occupations will comprise about 85 per-

18There are an estimated 7,000 industrial robots now In use in
the United States. Some 200,000 are projected to be in place in all
types of industries and work settings by 1990; this figure may reach
1 million by 2000.

cent of all jobs. Jobs in manufacturing will have
declined to about 11 percent of the total. Mean-
while, as technologies evolve, many jobs in declin-
ing industries are either being replaced by auto-
mation or disappearing. Jobs in the manufacturing,
farming, and private household service sectors,
which have high proportions of older workers,
are declining most rapidly.

Technology may adversely affect older work-
ers’ potential to keep these jobs, but it is also likely
to improve working conditions, promote safety,
and expand opportunities for other workers over
45. Technology is creating new jobs in many in-
dustries that currently have high proportions of
older workers who can be retrained for these
positions (e.g., steel factory floor foremen have
been trained to operate computerized control
centers instead of supervising “from the floor”).
New service industry jobs and more clerical jobs
may offer security to some older workers whose
skills will remain in demand. And the possibility
of doing today’s jobs in tomorrow’s ‘(electronic
cottage)’ (the computer-based office at home) may
provide opportunities for older workers who
want to work on a part-time or flex-time basis
and/or obviate daily travel to work (clerk typists
and stockbrokers, for example). Nevertheless,
older workers will need to compete with young-
er workers who may seek similar flexibility in
their job structures. The continuing influx of
women into the labor force will intensify this com-
petition.

Technology can benefit older workers who
have physical impairments. Assistive devices,
computers, robots, and other workplace tech-
nologies can compensate for waning physical
strength, dexterity, eyesight, or hearing and can
help improve employment prospects for those not
ready for retirement. Workers of all ages can be
protected by technologies that replace physically
hazardous jobs or those involving dangerous
chemicals and materials. There is evidence of
long-term health hazards from certain dangerous
jobs—hazards that are usually manifested in
chronic conditions later in life. These health con-
ditions are cited as reasons for early retirement
by a significant number of older retirees. Replac-
ing these jobs and providing opportunities for
other work are likely to help older workers who
choose to remain in the labor force.
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RETRAINING OF OLDER WORKERS

Retraining of adult workers will grow in impor-
tance as changes occur in the nature of jobs and
the composition of the labor force. Few training
or retraining opportunities are currently available
to older workers, especially those with little edu-
cation and in low-skilled occupations. This situa-
tion is likely to change as the population ages and
fewer young workers are available for the work
force. Indeed, the demographic trend toward
greater proportions of older workers may coin-
cide nicely with the projected creation of new jobs
in geriatric occupations, such as geriatric serv-
ice counselors and health rehabilitation techni-
cians. Other projections indicate that the aging
of the population, combined with the higher edu-
cational levels of future older populations, will
increase retraining opportunities and the preva-
lence of second and third careers in a person’s
lifetime. Retraining could then be far more com-
mon and a repeated element in the lives of most
workers, regardless of age.

other types of technological changes will influ-
ence the number of persons who choose to retire
into a healthy and economically secure future.
Current changes in the workplace, in pension
planning opportunities, in health promotion, in
the home, and in the management of chronic con-
ditions later in life may support a continued trend
toward early retirement. In 1983, 17 percent of
men over 65 were still in the labor force, com-
pared with almost 50 percent in 1950; for women
in that age group, the change was from 10 per-
cent in 1950 to 8 percent in 1983 (less dramatic
reductions occurred for men over 55, but an in-
crease from 27 to 42 percent occurred for women
aged 55 to 64 during the same period). If these
retirement trends continue and life expectancy
improvements accelerate as in the recent past, the
falling ratio of workers to retirees will place ever-
greater pressures on the Social Security system.

In sum, technology can both hinder and en-
hance the ability of the older worker to continue
working. Although present circumstances do not
warrant immediate large-scale concern, the fu-
ture growth of technology and its effects on work-
ers will need scrutiny by policymakers to improve

the quality of worklife and provide job security
for aduh workers who wish to remain in the labor
force as long as possible. Adequate income main-
tenance must also be targeted for congressional
oversight, on the assumption that retirement pat-
terns, whether voluntary or involuntary, will con-
tinue at their current level.

SELECTED ISSUES

As is the case with medical advances, acceler-
ating technological change is most evident in the
workplace. Although projections abound regard-
ing the changing nature of the occupational struc-
ture during the next 15 years, there is very little
accurate information available on either current
or potential impacts on older workers. Moreover,
little information exists on whether older work-
ers are, in fact, displaced by technology or wheth-
er certain technologies instead enhance their em-
ployment opportunities. More research is needed
on the functional capabilities of older workers and
the precise reasons for the retirement decision.
Informed policy will require specific data on the
relationship between older workers’ attitudes and
their actual employment behavior, including the
role of factors such as flex-time and part-time
work opportunities, possibilities for retraining,
amount of retirement income expected, social
characteristics, and technological applications in
the work environment (i.e., the workplace or the
home).

The following questions reflect some of the
immediate concerns that arise for congressional
review about technological impacts on older
workers:

* Should Congress encourage the use of as-
sistive devices and electronic technologies in
the workplace to enable older workers with
physical limitations who wish to remain in
the work force to do so?

* Should Congress devote Federal resources
and provide incentives to the private sector
to retrain older workers for needed skills?

+ How might Congress respond to the desires
of some older retired persons for alternative
work options such as flex-time, part-time, and
electronic cottage employment opportunities?



30 Technology and Aging in America

Conclusion

This review of the relationship between tech-
nology and aging has stressed the importance of
functional ability and the vitality of older Ameri-
cans for maintaining their independence, maxi-
mizing their options, and improving their quality
of life. The ongoing aging of the U.S. population
is likely to increase the demand for long-term care
and the need for increased assistance as the grow-
ing proportion of those over 75 face a combina-
tion of incapacitating and largely unavoidable in-
firmities. Some existing technologies can mitigate
these problems and others may arise to prevent
or delay their onset.

Technology has also been the major factor in
the growth of the older population and its in-
creased longevity. The mortality rates of all
elderly subgroups have entered a new era of ac-
celerated improvement, indicating even greater
gains in numbers than had been anticipated.
Technology can respond to these trends by pro-
viding knowledge and ways to apply that knowl-
edge in the workplace, the home, the health care
setting, and the community to enhance the well-

being of the elderly. At the same time, the swift
pace of technological change poses new challenges
to society in responding to the effects of such
change. Among the challenges are:

. continual adaptation and retraining for new
skills in the workplace;

. providing home environments that promote
functional independence;

. encouraging greater involvement of individ-
uals in their own health maintenance;

. assuring that those in need of assistance and
supportive services are appropriately served;
and

. utilizing the many resources of older

Americans.

It is clear that a major challenge into the 21st
century will be the maintenance of the health and
functional ability of the older population, particu-
larly as the proportions in the oldest ages rise to
unprecedented levels. In so doing, society will
share the countless benefits that a healthy and
vital older population can contribute.
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Chapter 2

Introduction: Technological Change
and the Older U.S. Population

Introduction

Technology, in conjunction with economic, de-
mographic, and social factors, affects the nature,
impact, and course of social change. It plays, and
will continue to play, a pivotal role in the aging
of the U.S. population. The myriad approaches
to understanding the interactive nature of tech-
nological, demographic, social, economic, and po-
litical processes are often onedimensional or nar-
rowly focused, yielding parochial conclusions that
take inadequate account of the effects that dif-
ferent variables have on each other.

Approaches to technology

In this report technology is viewed as complex
and varied, not only in how it evolves, but in how
it is applied to societal problems and goals. The
broad scope of technology is exemplified by de-
scriptions of its different forms, such as ‘(hard”
or ‘(soft ,* and “high” or “low.” It can be a process
(soft technology) such as research and the devel-
opment of new knowledge, or products (hard
technology) such as sophisticated new medical in-
struments and surgical procedures-which are
also high technology-or simple in-home assistive
devices and gadgets, which are low technology.
Technology can, for example, be manifested in
the ways in which health services are organized
or new implements and devices created and uti-
lized. ’ In this report, the term technology encom-
passes each of these levels, types, and applications
of knowledge to solving problems and accomplish-
ing tasks.

The relationship between technological change
and the welfare of society involves decisions about

‘Another view is provided by physician and educator Lewis Thom-
as, who has proposed a three-level paradigm of technology: 1) non-
technology, such as personal supportive care services for depend-
ent persons; 2) halfway technology, such as devices that compensate
for disabilities (e.g., hearing aids, pacemakers, wheelchairs]; and s
decisive technology, SUCh as basic research and science.

what in fact constitutes a problem,”Because these
decisions include judgments about what is “good,”
the development of knowledge and its technolog-
ical applications not only arise from cultural
values but are themselves social institutions. Mod-
ern technology surpasses that of earlier periods
in its power, scope, and pace of change. Its soci-
etal consequences are thus becoming both more
profound and more pervasive, intensifying the im-
portance of understanding and anticipating tech-
nological impact and change.

Aging and technology

The interaction between technology and society
presents both opportunities and challenges to in-
dividuals and social institutions. Will technologi-
cal change enhance the ability of older persons
to work or to perform daily activities of living,
or will it instead limit their capacity to be self-
sufficient? The rapid growth in numbers of older
Americans is focusing increased attention on the
social and economic costs or benefits of technol-
ogy for the elderly, and for society as a whole.

New types of housing units and their design
may minimize or exacerbate the difficulties faced
by older individuals who are functionally im-
paired. Improved biomedical technologies to treat
acute illnesses will present new questions about
the value of life and the choices made about liv-
ing and dying. Advances in health care that re-
duce the incidence of chronic disease are likely
to require decisions about allocation of resources
and whether access to health care services is a
right or a privilege. The list of relevant issues is
long and complex, but it is clear that none of these
changes is independent of the others.

“In discussing the cultural aspects of technology and its use in
solving problems, economist John Galbraith defined technology as
the “systematic application of scientific or other organized knowl-
edge to practical tasks” (8).

33
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During this century, the application of technol-
ogies in the workplace, the home, the hospital,
and the environment has led to great improve-
ments in life expectancy and health across all age
groups, particularly the youngest. Most recently,
medical and other technologies have accelerated
the improvement of life expectancy among the
oldest age groups. Technological developments
have also improved contraceptive efficiency, con-
tributing to the notably low birth rates of the
1970s. The annual fertility rate of American
women aged 15 to 44 was lower during the last
decade than in any previous periods

In combination, these changes in fertility and
mortality will hasten the aging of the American
population during the next few decades During
the last 20 years the population aged 66 and over
has grown twice as fast as the population under
65. The pace of technological change accelerated
dramatically during this period, raising innumer-
able questions about the interaction of technol-
ogy with the growing older population,

This assessment recognizes that technology in-
volves the development of knowledge and its ap-
plication to issues of aging in a variety of contexts,
such as:

Fertility rates measure the frequency of live births within a given
population, such as “number of live births per 1,000 women aged
1510 44> These rates do not account for stillbirths and aborted
pregnancies, whether induced or spontaneous.

‘The aging of the population means an increasing proportion of
the total population in the older (over 65) relative to the younger
(under 65) ages. It is also measured by median age, the age at which
50 percent of the population is older and 50 percent is younger.

Organization of the report

Major areas of concern

Four major areas were selected for attention
in this assessment. Their importance, both direct
and indirect, is evident in existing Federal policy,
programs, regulations, and budgetary activities
related to older Americans. These areas are:

+ chronic conditions and biomedical research;
« functional impairment and long-term care;
+ housing and the living environment; and

« employment and the workplace.

® the biology or chemistry laboratory, where
new biotechnologies may enhance under-
standing of cellular aging and disease
processes;

® the health care setting, where new diagnos-
tic and treatment methods may prolong in-
creasing numbers of lives;

® the workplace, where efficiency and produc-
tivity are new challenges for adult workers
and for policymakers concerned with their
physical, economic, and psychological well-
being;

* the home, where functional independence is
likely to be enhanced by new devices, infor-
mation technologies, and differently orga-
nized long-term care service delivery sys-
tems; and

® the community, where public services, trans-
portation systems, information technologies,
and long-term care programs may enhance
functional ability, or promote disease preven-
tion, health promotion, and expanded options
in daily living.

An examination of each of these broadly de-
fined contexts led to the identification of issues
that are of Federal concern in budgetary, regu-
latory, and oversight activities. Options that cor-
respond to these issues, which will grow in im-
portance as the elderly become a larger pro-
portion of the U.S. population, are presented for
congressional review.

It should be noted that this assessment does not
focus on acute illness and its treatment in the
elderly, which would considerably expand its
scope. Treatment of acute illness has already re-
ceived extensive study, including other OTA
assessments of medical technologies and acute
health cares This assessment concentrates on
chronic health condition, biological factors and

‘The OTA Health Program has published a series of case studies

and technical memoranda on specific medical technologies for acute
illness (22).
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functional impairments of the elderly because of
their growing significance to the independence
of older persons and their ability to carry on var
ious activities in the workplace, the home, and
the community. Some of these areas are dis-
cussed in this chapter; many more are included
in the chapters that follow.

The table of contents for this report indicates
the breadth of subjects covered in the four gen-
eral subject areas cited. Each chapter deals with
the implications of technology and aging in a par-
ticular area. General themes include organization,
financing, efficacy, regulation, safety, quality, edu-
cation, and research. The congressional issues and
options that conclude each chapter reflect many
of these themes (e.g., the efficacy of medications
for the elderly, the organization of long-term care,
and the quality of housing and its design for the
elderly). Areas for additional research are iden-
tified separately. Studies on the socioeconomic,
attitudinal, behavioral, and other social scientific
characteristics of the older population are not em-
phasized in the research priority sections unless
they have a direct bearing on questions related
to technological change.

Chapter topics were chosen in response to con-
gressional requests and upon the advice of the
project’s Advisory Panel. The intent of this assess-

Demographic background

Definitions

These definitions are central to discussion of
the demographic aging of the American popula-
tion and the future implications of current trends
in U.S. population growth and change.

AGING AND THE AGED

For purposes of this report, the elderly are de-
fined as all persons aged 65 and over (or ‘(over
65). Although”65 is a chronological definition of
the onset of old age, there is no scientific “marker”
of old age. In the United States and most West-
ern industrialized countries, 65 years is the age
of eligibility for full retirement income benefits.
Some countries vary in this regard. In Japan the

ment is not to provide a comprehensive review
of all aspects of technology and aging, but rather
to examine the most important technological fac-
tors related to the physical and mental health sta-
tus—and independence-of the older population.

Appendixes are included to provide detailed
data and background information for several im-
portant areas, including morbidity and mortality,
labor force participation, and biotechnology. The
appendixes amplify information that is provided
in the chapters.

The following section reviews the demographic
phenomenon known as the aging of the Ameri-
can population. It discusses the changing char-
acteristics of the older population and major
trends in mortality and morbidity. Technological
change and its relevance to these trends is as-
sessed in relation to the report’s four general sub-
ject areas, which give rise to key policy issues.

Where appropriate, the experiences of other
Western industrialized countries with similar
characteristics are cited as instructive models that
may suggest possible policy options for the United
States. Detailed comparisons of aging and public
policy in these nations are, however, not included
in this assessment.

eligibility age for women is 55 and for men is 60;
in Norway neither men nor women become eligi-
ble for full benefits until age 67. Age 65 was estab-
lished as the eligibility age for full Social Security
benefits at the US. retirement program’s incep-
tion in 1935.°

It is important to note, however, that aging is
a gradual biological process that differs among
individuals; people do not suddenly “become old”
at 65, Indeed, the older population tends to be

°Age 65 has a historical basis; for example, it was used by Ger-
many’s Chancellor Bismarck in the late 19th century to establish
eligibility for military pensions. Although the Chancellor lived past
80, one of his intentions appears to have been to limit the number
of pension beneficiaries in an era when average life expectancy at
birth was less than 45 years,
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more, rather than less, heterogeneous in its
social, political, economic, health, and other
characteristics than those under 66. A chrono=
logically based label is convenient for defining
population groups, but is a poor descriptor of
biological function or need for various types of
assistance. Further ambiguity is seen in the dif-
ferent age criteria for the “elderly” in Federal pro-
grams and public statutes. Federal housing assist-
ance programs for the elderly use age 62, while
programs under the Older Americans Act are
available to those 60 and over. The Internal Rev-
enue Service allows an elderly credit on personal
income taxes for Americans 65 and over, but the
one-time capital gains allowance from the sale of
a primary residence is available to anyone over
55. The Age Discrimination in Employment Act
(ADEA) protects workers 40 and over, although
no inference is made that workers in their 40S
are “old. ” Thus, social values and policy-relevant
definitions concerning old age vary widely, and
often depend on the issues, programs, needs, and
constituents involved.

“The aged” as a group must be distinguished
from “aging” as a process that varies both in dif-
ferent species and across subgroups within the
same species. The great variation in average life
expectancies across species is illustrated by the
fact that mice live an average of 3 years and hu-
mans an average of 74 years. There is growing
evidence that aging and the incidence of diseases
associated with age also vary within species.
These differences are associated with genetic fac-
tors, biological differences, environmental influ-
ences, and, for humans, socioeconomic status. For
example, average life expectancies at birth range
from as low as 45 in some developing countries
(Gambia, Niger, and Somalia) to as high as 76 in
some developed countries (Norway, Sweden, and
Japan). In the United States, the average life ex-
pectancy at birth for a white female (78.7 years)
is almost 12 years greater than for a black male
(66.5 years).’

Given these variations, definitions of “the elderly”
based on chronological age are artificial. Individ-

7Data on racial categories used in this report are technically dif-
ferentiated as “white” or ‘(black and other.” For convenience, “black”
is used in the text, rather than “black and other. ”

ual variation within each age group is great. Al-
though it is convenient and often necessary to
use chronological age (e.g, in formulating pub
lic policy), such boundaries must be used with
caution when making inferences about the
elderly as a group. Both technology and aging
can affect individuals or subgroups of the same
chronological age differently, depending on such
other factors as their functional capabilities and
the social or environmental characteristics that
influence their interaction with society.

Because the over-65 group is so heterogeneous,
some segments of this report identify those be-
tween 65 and 74 as the young-old and those 75
and over as the old-old. When it is necessary to
make still finer distinctions, persons over 85 are
referred to as the very old. In certain policy-
related issues, such as older workers’ employment
and the ADEA, the “elderly” can also include those
40 to 64; these exceptions to the report’s basic
definitions are noted as they occur.

The aging of a population is a gradual process
in which the proportions of adults and elderly in-
crease while the proportions of children and ado-
lescents decrease. This results in a rise in the me-
dian age (i.e., the age at which 50 percent of the
total population is older and so percent is young-
er). Aging occurs when fertility rates decline or
remain constant, while mortality rates remain
constant or improve, especially at the older ages.

COHORT V. PERIOD DATA

In discussing population aging and demographic
trends, two main types of data can be utilized:
period data and cohort data. period, or “cross-
sectional)” data describe variables or events that
occur across a population within a specified time
period. Cohort data, by contrast, follow the ex-
periences of a particular population group over
a long time period. The major difference is that
period data present a “snapshot” of different age
groups in a short time period or at one point in
time, while cohort data provide a “lifetime pic-
ture” of a particular group over many years (see
fig. 5).

The most useful cohort in demography is the
“birth cohort”-a group of individuals born within
a certain time period, usually a calendar year or
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Figure 5.—Schematic Representation of Cohort Data and Period Data
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a 5-year interval.”The experiences of this birth
cohort can be “followed” through its lifetime. Each
birth cohort experiences a set of events over time
that is characteristic of its aging and the histori-
cal period during which this aging occurs, the
consequences of which are called “cohort effects.

Cohort analysis is important in gerontological
study because it measures change within a group
over time, as in panel or longitudinal studies. Be-
cause actual birth cohort data are not readily
available for long time periods, age-specific cross-
sectional data over many years are often used to
approximate the cohort experience. But they do
not provide comparable information.

Most events in a population are influenced by
both cohort and period effects. For example, the

*For example, persons aged 64in 1984 belong to the 1920 birth
cohort. A birth cohort can also be defined for a longer period of
time ror example, the 191519 birth cohort was aged61to 65 in
1980

educational attainment of the elderly in 1980 is
largely a result of the educational attainment of
the pre-1915 birth cohorts during their “school-
age years.” Successive birth cohorts had higher
levels of education (a period effect). As the cohorts
aged and became part of the future elderly pop-
ulation, the average level of the total older popula-
tion’s educational attainment increased. In this
way, earlier period effects are combined with
the aging of the birth cohorts to yield new cross-
sectional data at a later time. For example, from
1970 to 1980 the proportion of persons over 65
who had completed 1 or more years of high
school increased sharply from 30 to more than
so percent. This large change was primarily due
to the cohort effect of a more highly educated
group aged 55 to 64 who had entered the over-
65 category by 1980.°

‘r’he difference between cohort and period effects is illustrated

by more detailed comparison of the data on educational attainment.
In 1970 only 30 percent of all persons over 65 had completed 1
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For certain analyses, cross-sectional and cohort
data are combined to create “synthetic cohorts,”
which are hypothetical groups that substitute for
real birth cohorts. A synthetic cohort is created
by using cress-sectional demographic data and ap-
plying them to a birth cohort over its future life-
time. These hypothetical cohorts are the basis for
the most commonly used life expectancy tables.
Synthetic cohorts are essential because a real
cohort’s mortality experience requires observa-
tions dating back 100 years, and such data are
not generally available. The fertility and mortal-
ity characteristics of synthetic cohorts are the
basis for most population projections developed
by Federal agencies. The role of these character-
istics in creating synthetic cohorts is an impor-
tant factor in evaluating projections of the future
elderly population.

Demogaphic projections of the
elderly population

The two major U.S. national population projec-
tions are provided by the Bureau of the Census
and by the Social Security Administration (SSA).
The SSA projections are primarily used for future
planning of the Social Security system and its long-
term financing obligations. The Census Bureau
projections include all age, sex, and race sub-
groups of the total population and are the most
commonly used population forecasts. The word
“forecast” is used intentionally to emphasize that
demographic projections are not predictions.

(continued from p. 37)

or more years of high school, compared with 55 percent of those
25 to 64. By 1980, the survivors of the 1970 cohort of persons over
65 had become the over-75 group. In 1980, 28 percent of those over
7.5 had 1 or more years of high school. Because most persons do
not add to their formal education after age 30—much less after age
65—the educational level of this elderly cohort did not change as
it aged during the 1970-80 decade. The cohort effect produced a
slight decrease in 1980 in the proportion of those over 65 with 1
or mom years of high school (probably due to bias in educational
level of the cohort survivors or a statistical artifact).

Period (i.e., cross-sectional) data provide different information.
By 1980 more than 50 percent of all persons over 65 had completed
1 or more years of high school, an increase of 20 percentage points
for that age group between 1970 and 1980. The major reason for
this increase in the period rate was the movement of the cohort
aged 55 to 64 in 1970 into the over-65 category in 1980. The younger
age group brought with it notably higher educational attainment
levels, thereby increasing the average for the new over-65 group
in 1980 (i.e., not the same birth cohort).

Projections are developed in three “series” that
differ according to the basic demographic as-
sumptions used to create the synthetic cohorts
that form the “new” populations. The three series
use low, middle, and high estimates of each type
of age-specific vital rate for I-year birth cohorts
(called the cohort component methodl™).

The accuracy of demographic projections has
improved during the last few decades with the
application of more sophisticated methodologies.
The most recent projections use the latest popula-
tion base from the final counts of the 1980 census,
revised by estimates of the population as of July
1, 1981 (see table 1). In general, the middle-series
assumptions are considered the most likely to oc-
cur, and the low and high assumptions define a
reasonable rate of error around the middle series.
Each of these components will vary from expec-
tations because of unpredictable cultural, eco-
nomic, and biological factors.

The least predictive component is fertility,
which is most likely to be influenced by exoge-
nous factors (e.g., economic conditions, govern-
ment policy), to be controlled by personal choice,
and to be influenced by the adequacy of contra-
ceptive methods. The “baby boom” following
World War 1l was not projected for the 1945-60
period, either in terms of the birth rate or the
number of years during which fertility remained
high. Nor was the precipitous decline in fertility
since the early 1960s expected. Both of these fer-
tility trends have an impact on the short- and long-
term changes in the aging of the population.

Mortality is less difficult to estimate, barring no
major short-term deviations in age-, race-, and sex-
specific trends in death rates. However, recent
changes in health and medical care technologies
have added an element of uncertainty to age-spe-
cific mortality rates for cohort projections. As-
sumptions about changes in age-specific death
rates have been lower than reality in most pro-
jections during the past 30 years (19). The unprec-
edented increases in life expectancy at the oldest

‘The “cohort component method” separately projects age-specific

fertility, mortality, and immigration rates for each I-year birth
cohort, using the three alternative levels of each demographic com-
ponent. These “scenarios” are then played out over the remaining
lifetime of each birth cohort to yield the projections for future
decades.
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ages during the 1970s were not anticipated in pro-
jections during that time.1*

Net immigration figures tend to be most easily
estimated, given the relationship of immigration
rates to Federal policy, quotas, and registration
procedures. However, immigration rate assump-
tions do not take account of the high annual total
of undocumented immigrants who enter the
United States. Estimates of their numbers vary
greatly because no accurate data are available.

These factors illustrate the need for caution in
the use and interpretation of population projec-
tions. The longer the interval covered by a pro-
jection, the greater the degree of uncertainty and
error in the estimates. Each successive year fol-
lowing the decennial census compounds the in-
accuracy of the estimates for the basic popula-
tions in the projections. Projections of the
numbers of older people are more reliable than
those that yield percentage figures; percentages

vProjections based on the increased rates of decline in age-specific
mortality rates for the older population subgroups ®y age, race,
and sex) during the 1968-77 period yield a total older population
in 2000 that is almost 4 million persons more than was officially
projected by the Census Bureau in 1977-an underestimate of more
than 10 percent. The most recent official projections have been ad-
justed upward to account for this dramatic change.

depend on the number of persons in evVery other
age group, which depend largely on fertility
trends over time (the least predictable variable
for projections).

projections of elderly households are even less
reliable, because household formation and size
are influenced by factors such as marital status,
income, health, extended family structure, tax pol-
icy, and other variables that are themselves dif-
ficult to project. A final source of potential inac-
curacy in projections is the base population (or
baseline data) from which future cohorts are de-
veloped. As shown in chapter 9, for example, the
1979 estimates of tenure (i.e., owners v. renters)
for elderly households were very different from
the totals enumerated by the 1980 census .*2

Taking these caveats into consideration, the fol-
lowing section reviews the demographic trends
that have had the greatest influence on the aging
of the U.S. population, and looks at current pro-
jections of the older population.

1zNew hOUSehold projections based on 1980 census countshave
not been officially generated; because the most recent official pro-
jections use 1978 estimates from the Current Population Survey,
the potential for error remains strong.

Demographic trends

Among the population changes experienced by
the United States during this century has been
unprecedented growth in the number and pro-
portion of older Americans. Demographic aging,
its changing pace, and the technological factors
that have both created it and responded to it point
to substantial challenges and opportunities for
American society. Improved understanding of
these trends is important in enabling both the
public and private sectors to anticipate and thus
respond appropriately to the needs of future co-
horts of elders and to benefit from the resources
they possess.

The most significant demographic trends are:

. rapid growth of the over-65 population dur-
ing most of this century and its continued
high rate of growth during the next 50 years

(the aging of the baby boom generation, re-
sulting in the “elderly boom” during 2010 to
2025);

+ changes in life expectancy at birth and at the
older ages, especially the most recent in-
creases in the rate of improvement for the
very old; and

+ aging of the older population itself, with the
fastest rates of growth among the oldest sub-
groups (sometimes referred to as an “aging
implosion”).

The growth of the older population

In 1900 only 4 percent of the total U.S. popula-
tion was over 65. By 1980 this proportion had
risen to 11.2 percent and the number of older
Americans exceeded 25 million (see table 1). In
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1983 the elderly population was estimated to have
surpassed 27 million, and to account for 11.6 per-
cent of the total. The growing proportion of older
persons has boosted the median age significantly
in less than three generations—from just under
23 years in 1900 to over 30 by 1980.

This growth in the number and proportion of
the elderly is expected to continue, but at a slower
pace, through the end of the century. The most
recent projections indicate that the ranks of the
elderly will increase by at least 30 percent by the
year 2000, when they will constitute more than
13 percent of the total population. By recent
standards, this projected growth is relatively
small, due largely to the effect of the small birth
cohorts and relatively high infant mortality rates
during the Depression and World War Il period
of 1925-45. Both of these factors will limit the
number of older persons in future decades (when
net immigration is held constant).

The effect of the baby boom birth cohorts on
the future older population will be felt after 2010,
when America’s elderly boom begins. By 2020,
the elderly population is expected to exceed 51
million and to account for more than Ii’ percent
of the Nation’s population .13 The projected in-
crease in numbers of older Americans between
2010 and 2020—more than 12 million—is only
slightly less than the number of those expected
to join the over-65 population during the entire
30-year period from 1980 to 2010 (see table 1).

Changes in average life expectancy

During most of this century, gains in the life
expectancy of Americans have occurred because
of improvements in public sanitation, hygiene,
control of infectious diseases, prenatal maternal
and postnatal infant care, and, since the 1940s,
antibiotics. These improvements have sharply re-
duced infant mortality, which began to fall in the
early 1930s, resulting in higher survival ratios for
successive birth cohorts.

“These projected figures are based on the most recent middle-
series assumptions: 1.9 total births per womanby 1985 and con-
stant thereafter; life expectancy at birth increasing to almustB()_vearS
for whites by 2050 and fOr blacks by 2080; and net annual immigra-
tion of 450,000 persons,

only 41 percent of infants born in 1900 sur-
vived to reach age 65; by 1980 this proportion
had risen to more than three-fourths .14 In 1900,
average life expectancy at birth was 47,3 years;
those who reached 65 could expect to live another
11.9 years. By 1983, average life expectancy at
birth had increased by more than 27 years—to
74.7. The change in life expectancy at age 65,
however, has been far less impressive for most
of this century. In 1983 this figure was just 16.8
years, on average, for those aged 65—an increase
of only 4.9 years since 1900,

More notable is the recency of the increase in
life expectancy at older ages. The average life ex-
pectancy of those aged 65 in 1950 was 13.9
years—only 2 years higher than in 1900, reflect-
ing an improvement of only 17 percent during
the entire half-century (see table 2). Since 1950,
however, the corresponding figure has already
risen by 2.9 years (to 16.8 for 1983), a 20-percent
improvement in just 33 years. Yet this dramatic
improvement in old age survivorship masks still
more recent advances in age-specific mortality.
Of the 2.9 years gained since 1950, 1.6 years
were added between 1970 and 1983. This in-
crease is the largest change ever recorded in life
expectancy at age 66 in such a short period of
tim~more than one-half of the total gain since
1950 occurred in the last 13 years of this 33-year
period.

The aging of the older population

This improvement occurred at the same time
that the older population itself was aging, most
notably since 1960. The growth of the very old
population coincides with improvements in med-
ical technologies, especially lifesaving measures
in acute care (e.g., coronary bypass surgery and
cardiac pacemakers) and life-sustaining technol-
ogies (e.g., diagnosis and treatment of hyperten-
sion). The survival of increasing proportions to
the very old ages also coincides with the estab-
lishment of the Medicare program, which gave
older people greater access to medical technology.

“Infant mortality has dropped sharply from 56 deaths per 1,000

live births of infants under 1year of age in 1935 to a rate of about
11 in 1982 (24).
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Table 2.-Life Expectancy at Birth and at Age 65, by Race and Sex, United States, Selected Years, 1900-82
(average number of years remaining)

Total White Black and other

Both Both Both
Age and year sexes Male Female sexes Male Female sexes Male Female
At birth:
1900 . .. ... 47.3 46.3 48.3 47.6 46.6 48.7 33.0 325 335
1950 . . ... 68.2 65.6 717 69.1 66.5 72.2 60.8 59.1 62.9
1960 . ...t 69.7 66.6 73.1 70.6 67.4 74.1 63.6 61.1 66.3
1970 . ..o 70.8 67.1 74.7 71.7 68.0 75.6 65.3 51.3 69.4
1980 . ...t 73.7 70.0 77.5 74.4 70.7 78.1 69.5 65.3 73.6
1981 . ... 74.1 70.3 77.9 74.7 71.0 78.5 70.3 66.1 74.5
1982 .. . 74.5 70.8 78.2 75.1 71.4 78.7 70.9 66.5 75.2
At age 65:
1900 . ... 11.9 11.5 12.2 — 11.5 12.2 - 10.4 11.4
1950 . ... 13.9 12.8 15.0 - 12.8 15.1 - 12,5 14.5
1960 . ...l 14.3 12.8 15.8 14.4 12.9 15.9 13.9 12.7 15.2
1970 ..o 15.2 13.1 17.0 15.2 13.1 17.1 14.9 13.2 16.4
1980 . ... ol 16.4 14.1 18.3 16.5 14.2 18.5 15.5 13.5 17.3
1981 . ... 16.7 - - - - - - - -
1982. ... 16.8 — - - - - - - -

SOURCES: National Center for Health Statistics, Health: United States, 1982, DHHS publication NO.(PHS)83-1232, Public Health Service (Washington, DC: U.S. Govern-
merit Printing Office, 1982); and “Annual Summary of Births, Deaths, Marriages, and Divorces: United States, 1982," Monthly Vita/ Statistics Report 31:13,
DHHS publication No. 83-1120 (October 1983) and 32:4,DHHS publication Supplement No. 83-1120 (Hyattsville, MD: Public Health Service, August 1983).

Table 3 shows the increasing proportion of
those over 85 in the total older population since
1960 and the expected growth of the very old
population through 2020. In 1960 about 1 in 20
older persons was over 85; by 1980 that propor-
tion had grown to 1 in 11 (8.8 percent). During
the same period the proportion aged 65 to 74 fell
from 66 to 61 percent of the total. Because of the
small birth cohorts during the 1926-35 Depres-
sion period, the 65 to 74 group is expected to be
just one-half of the total older population at the
turn of the century, while those 75 to 84 are likely
to constitute more than one-third of all elderly
persons, and those over 85 to reach their highest
proportion, close to 15 percent.

Despite the possibility of small errors in these
projections, the “implosion,” or aging of the
older population itself, promises to be as impor-
tant as the sheer growth in total number of older
persons. The positive and negative impacts on
society of the growth of this aging elderly popula-
tion, brought about in large part by increasingly
rapid technological change during the last half-
century, will inevitably spawn additional new
technologies.

The dimensions of this dramatic transformation
and its implications for society are not easily com-
prehended. Recent changes in the age composi-
tion of the older population tend to obscure the

Table 3.—Relative Distribution of the Population Aged 65 and Over, by Selected Age Groups,
Selected Years, 1960-2020"

Population age 65 and over Percent distribution by age group

Number
Year (in millions) Percent 65-74 75-84 85 and over
1960 iy e et 16.6 100% 66.4%0 28.0% 5.60%
1980 coey v e 25.5 100 61.0 30.2 8.8
2000 . .. e 35.1 100 50.5 34.8 14.7
2020 . . 51.4 100 57.9 27.8 14.3

3projscnons'oryearsZOOOand 2020 are based on middle-series assumptions

SOURCE: U.S. Bureau of the Census, Projections of the Population of the United States: 1982-2050 (Advance Report), Current Population Reports, Series P-25, No. 922,
October 1982.
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actual improvement in elderly survivorship when
data are reported for the older population as a
whole. This problem is avoided by using age-spe-
cific, as well as age-adjusted, death rates .15

From 1940 to 1978 the age-adjusted death rate
for the elderly decreased by more than 37 per-
cent—n percent MOre than indicated by unad-
justed rates for the same period. Similarly, age-
adjusted death rates for older women and men
decreased by greater proportions than indicated
by the overall rate (5). These age-adjusted declines
in mortality among the older age groups for both
sexes are primarily due to the improved technol-
ogies that have contributed to the growth of the
very old population.

When plotted on an annual basis, elderly death
rates for the 1955-67 period form a plateau, with
relatively little change in real mortality rates (i,e,
age-adjusted) in the older population. But during
the 1968-80 period, sharp reductions in elderly
mortality rates occurred. Average annual reduc-
tions in age-adjusted death rates for this period
were 1.5 percent for older males and 2.1 percent
for older females. The nature of this recent trend
in real mortality decreases among the elderly is
shown in figure 6. The post-1967 mortality
declines among the elderly have been greater
than for any previous period in American his-
tory, and suggest a new era characterized by
continued decreases in age-adjusted elderly
death rates during the rest of the century (see
also table 4).

Trends in life expectancy
by sex and race

Figure 7 shows that sex differences in age-spe-
cific life expectancy have become increasingly
greater than racial differences since the 1930s.
Life expectancy at birth for women has in-

“Age-asjusted demographic rates providetrue  indicatiors rates provide true indicators of age-
specific change, because they control for the effects of changes in
population age composition that can have a biasing effect on vital
rate data over time. The age-adjusted rates for two or more points
in time are directly comparable, because they indicate hat the rates
Would be if the populations had the same age composition at those
points in time, Measures using age-adjusted rates in demography
are the same as measures using “constant dollars” in economic re-
searrh. The “base year” for age-adjusted rates is usually 30t 40
years earlier iN Order to show a definite trend over time,

Figure 6.-Age-Adjusted Death Rates for the
Population Aged 65 and Over, by Sex,
United States, 1940-80
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SOURCE: US Senate, Special Committee on Aging, Developments in Aging 1983,
Volume 1, Washington, DC, Feb 29, 1984. Based on unpublished tabula-
tions by L Fingerhut, National Center for Health Statistics

creased far more rapidly than for men; the most
dramatic improvements have been for black
women, whose life expectancy at birth sur-
passed that of white men for the first time in
1967. This demographic change began at the
turn of the century, when female survivorship
rates started to improve more rapidly than male
survivorship rates. In 1900 life expectancy at birth
was distinguished by a great disparity between
blacks and whites, rather than between the sexes,
as shown in figure 7. By the 1930s the life expect-
ancy of black women clearly began to accelerate
relative to that of men of both races. By 1980
black women’s life expectancy approached that
of white women, who have the highest level. As
a whole, newborn girls can now expect to live,
on average, 8 years longer than newborn boys. *

This life expectancy difference by sex is con-
sistent with the rates in many industrialized
countries, particularly those of Northern Europe.
Average life expectancies at birth in Denmark,

“Note that life expectancy figures are derived from life table cal-
culations that utilize age-specific period death rates by race and sex.
The life table ‘(population” begins with a synthetic (or hypothetical)
birth cohort whose mortality'experience over its entire “future life-
time” is based on curent age-, sex-, and race-specific death rates.
It is possible that these rates for the synthetic cohort of overestimate e
the mortality experience of the real birth cohort as it ages during
the next 85 years, thus underesimaing actual improvdernents in fu-
ture life expectancy.
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Table 4.—Average Annual Percent Change in Age” Adjusted Death Rates for Persons Aged 65 and Over,
by Sex and Age, United States, Selected Periods of Years, 1940-80

Years

Sex and Age 1940-54 1955-67 1968-80

Males:

AgeB5andover................uiiii.. -1.1%/0 0.2%0 -1.7%
6569 ........ ... ... P -0.7 0.1 -2.1
TO-T4 . -1.0 0.2 -1.6
T5-79 . -1.1 0.2 -1.7
80-84 ... -1.3 -0.4 -1.3
85 AN OVEI.... . .ottt -1.5 0.9 -1.4

Females:

Age 65 and love -2.0 -1.0 -2.3
B5-69 . ... . . -2.3 -1.1 -2.3
TO-T4 . -2.2 -1.3 -2.1
T5-79 -1.9 -1.2 -2.6
80-84 ... -1.9 -1.1 -2.3
B5ANAOVEr. ... ... -1.3 0.0 -2.1

a Age adjusted to the United states population aged 65 and Over as Of 1940

SOURCE: National Center for Health Statistics, “Changes in Mortality Among the Elderly: United States, 1940-78" Supplement to 1980." Vital and Health Statistics,
Series 3, N0.229, DHHS publication No. (PHS)64-1406a, Public Heatth Service (Washington, DC: U.S. Government Printing Office, 1964)

Figure 7.-Average Life Expectancy at Birth,
by Race and Sex, United States, 1900-80
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SOURCE: National Center for Health Statistics, VitaL Statistics UnitedStates,
1980." Life Tabl/es, vol. Il, sec DHHS publication No. (PHS) 84-1104
(Hyattsville, MD Public Healh Service, May 1984)

Sweden, Norway, the Netherlands, and other Eu-
ropean countries are slightly higher (by 1.0to 1,5
years) than in the United States, and have simi-
lar differences in life expectancies by gender. But
most of these industrialized countries have life
expectancies at age 65—both average and for men
and women—that are either equal to or slightly
below those of the United States. This anomaly
is partly explained by the older age structure of
most of these European countries relative to that
of the United States, as measured by median age
or by the proportion of the total population over

75.17 The Sex differences in life expectancy at

birth suggest that the united States can expect
continued discrepancy between the survival ra”
ties of men and women, even as the proportion
of older women increases in future years,

The sex- and race-specific changes in life expect-
ancy during the last half-century have greatly af-
fected the composition of the older population.
By 1983 there were over 5 million more women
than men over 65, a ratio of 3 older women to
every 2 older mem As recently as 1960 this ratio
was 5 to 4. This discrepancy increases notably
for the very old; among those over 85 there are
almost 6 women for every 2 men (42 men for
every 100 women. There are no indications that
this general pattern will change for the ensuing
decades into the 21st century.

Yet the rate at which women'’s life expectancy
at birth and, in particular, at age 65 increases rel-
ative to that for men is not expected to grow at

‘The proportions of persons over 75 in most Northern European
countries range from 0.5 to 2.3 percent higher than in the United
States, a demographically large difference, Higher age-specific death
rates at the oldest ages partly explain the similarity in life expect-
ancy at age 65 between these countries and the United States. But
higher life expectancies at birth, despite the older age structures,
indicate that both female and male life expectancies at ages under
65are usually higher than in the United States.
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the same pace that it has for the last four dec-
ades (14). As shown in table 2 and figure 8, the
1970-80 increases in life expectancy at age 65 have
been only slightly lower for white men than for
white women, while slightly higher for black men.
In general, older men and women are now ben-
efiting similarly from the recent decreases in
death rates from most causes of mortality, but
the large sex differentials in life expectancy at
birth and at age 65 remain.

These trends in age-specific mortality for both
sexes indicate that more people will not only be
living to older ages, but will also be living consid-
erably longer after age 65 than ever before in the
United States. A visual image of how the demo-

graphic structure of the U.S. population is ex-
pected to change emphasizes the potential impact
of these trends. Although not directly represent-
ative of the most recent projections from which
table 1 was developed, figure 9 presents a recent
set of population pyramids “based on projections
made in 1980. The baseline data for the projec-
tions assumed higher total fertility rates, lower

population pyramids are graphicrepresentat ions of thesex and
age composition of a population, using either I- or 5.yvear age in-
tervals for each sex to age 85 and m er. The diagram is called a pyr-
amidbecause the structureof most populations in earlier periods
closely resembled the tapering form of a pyramid, with decreasing
numbers and proportions in successively older age groups. The
measure used for the horizontal axis can be either absolute num.
bers,as in fig, 9, or percentages of the total.

Figure 8.—Average Life Expectancy at Age 65, by Race and Sex, United States, 1900-80
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ultimate life expectancies, and higher levels of net
immigration than more recent projections. The
aging of the populations in these pyramids, as
depicted by the degree to which they become
“squared” in ensuing decades, is less than the most
recent projections would anticipate. They there-
fore reflect the minimum aging that is expected
to occur in the U.S. population structure during
the next 50 years.

The “wave” of the large baby boom cohort in
1960 (ages 0to 9 in the pyramid) continues to ex-
ert its influence as it ages into the years 2010-30.
The squaring of the population’s structure is ac-
companied by the rapid rate of growth in num-
bers of older women in successive decades. Even
if mortality rate reductions at the older ages be-
come similar for both sexes in ensuing years, the
current higher survival ratios of women over 55,
who presently outnumber men in this age group
by almost 7 million, will produce higher numbers
of surviving women for at least the next 30 to 40
years.

Major causes of death in old age

Dramatic percentage decreases in death rates
have been occurring in all older age subgroups,
as shown in table 4. Indeed, persons reaching 85
can expect to live, on average, beyond 92. As is
true of mortality declines for the elderly in gen-
eral, the major contributor to these decreases in
death rates of the very old has been the age-spe-
cific decline in cardiovascular deaths. As has been
noted, there is no clear evidence to explain these
dramatic improvements among all older age
groups, but the most likely factors include:

+ recent technological advances in the care of
acute illnesses that might otherwise have led
to death;

+ improved monitoring and control of risk fac-
tors such as high saturated fat and choles-
terol diets, cigarette smoking, and hyperten-
sion; and

+ changes in long-term care of the chronically
impaired, both in institutions and in the com-
munity.

Underlying these newly emerging improve-
ments in life expectancy at the older ages are re-
cent declines in age-specific mortality from acute

episodes of infectious diseases (e.g., pneumonia
and influenza) and the major chronic diseases, es-
pecially diseases of the heart and cerebrovascular
diseases (stroke). The latter two disease cate-
gories, plus malignant neoplasms (cancers), cur-
rently account for three out of every four deaths
among the elderly, 19 an overall proportion that
has remained unchanged since World War II.
However, the relative proportion of deaths from
each of the three leading causes of elderly mor-
tality has changed over the last 30 years, in part
explaining the recent improvements in life expect-
ancy at older ages.

HEART DISEASE MORTALITY

Coronary heart disease remains the Nation’s
leading cause of death, both among the elderly
and in the total population. Although 46 percent
of all deaths among persons over 65 in 1980 were
due to cardiovascular diseases, age-specific death
rates from these causes have steadily declined
among the elderly during the past three decades,
particularly since 1970. Between 1970 and 1979,
the death rate from heart disease for persons 65
to 74 declined 22.7 percent-the most substan-
tial decrease ever recorded in a decade for this
disease category and this age group. For those
75 to 84, the decrease was 14.5 percent; the over-
85 age group had an 18.7-percent decrease dur-
ing this same period. The relative risk of death
from heart disease increases with age, even
among the elderly. In 1980, heart disease ac-
counted for less than 41 percent of deaths for per-
sons 65 to 74, but almost 49 percent of deaths
among those over 85,

The variations in heart disease mortality within
these age groups by race and sex are noted in ap-
pendix A, In general, proportional improvements
have been highest for women and blacks, except
for increases among blacks 75 to 84.

*'Cause of death” data utilized by the National Center for Health

Statistics (NCHS) are based on information contained in death cer-
tificates. In general, the cause of death in NCHS tabulations reflects
the underlying cause or event that led to death. This cause may
differ from the “immediate” cause of death that is reported on the
death certificate (e.g., a death from a skull fracture due to an auto-
mobile accident would usually be reported as due to the accident
rather than the skull fracture). In 1978 nearly 75 percent of all death
certificates listed more than one condition and 15 percent had four
or more. Cause of death data generally indicate the underlying con-
dition, but not the complicating ones that may have contributed
to the death (23).
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There are no definitive explanations for the
heart disease mortality differences within or be-
tween the racial groups. Similar differences are
also seen in other causes of death and in mor-
bidity rates. Some gerontological studies show
that elderly blacks face the “double jeopardy” of
old age and minority status; the problems of aging
are compounded for minorities by lifelong con-
frontations with lower social, economic, psycho-
logical, and physical health status. These disadvan-
tages are reflected in their greater incidence of
chronic and acute disease throughout life.

These health and social disadvantages disappear
only among the very old, as shown by lower death
rates by sex for blacks in the over-85 group. One
hypothesis suggests a “leveling effect,” which re-
duces race differences in health and functional
ability at the oldest ages (18). Mortality differences
change in the same manner; beyond age 75,
blacks have higher life expectancies than whites
(19).” For heart disease mortality, this leveling ef-
fect occurs beyond age 85.

CEREBROVASCULAR DISEASE MORTALITY

Cerebrovascular disease (stroke) is a major
cause of death for the very old. Although only
7 percent of deaths to persons aged 65 to 74 are
due to strokes, this proportion reaches 14 per-
cent for those over 85. However, remarkably
high rates of decrease in deaths from strokes
among the elderly occurred during the 1970s,
averaging 3 to 5 percent per year.

Key factors in reducing death rates from stroke
are increased awareness, diagnosis, monitoring,
and control of hypertension and levels of serum
cholesterol. Recent reports from longitudinal
studies suggest that improvements in diet, exer-
cise, and other lifestyle habits also contribute to
falling death rates from stroke (see ch. 4).

“Caution is advisable in discussions of race differences in death
rates among the elderly, especially the very old. Age-reported data
for blacks are likely to be less accurate than for whites at the oldest
ages, due in part to less accurate birth records for older blacks.
Death rates for older blacks have been found to be understated.
Thus, differences in data on elderly mortality rates by race are likely
to be artificially greater than in reality (15),

CANCER DISEASE MORTALITY

Cancers accounted for 19 percent of all deaths
among the elderly in 1980.” Age-specific rates of
this second leading cause of death among older
persons (and among the general population) have
increased in recent years, primarily due to a no-
table rise in the rates of lung cancer for older men
and women of all races. In 1980 lung cancer
among women aged 65 to 74 replaced breast can-
cer as the leading cause of female cancer mor-
tality. older black men have the highest rates of
death from cancer among those over 85. In con-
trast, older black women have had lower or very
similar mortality rates from all cancers when
compared with older white women.

Recent studies of racial differences in the inci-
dence of specific types of cancers among the
elderly from 1973 to 1978 show a leveling effect
between race, age, and incidence of most cancers
among older men (16). No clear pattern of can-
cer incidence by race and age was discerned for
women.

Although death rates from cancer increase by
age within the older population, the increases are
small when compared with those for deaths due
to heart disease. The likelihood of dying from
cancer decreases with age; although 26 percent
of all deaths among persons 65 to 74 in 1980
were due to cancer, this proportion sharply de-
creases-to just 10 percent-among those over
85. Cancer is far more likely to be a Killer of the
young-old than the very old.

Future life span and prevalence of
chronic diseases

Because the elderly are becoming an ever-larger
proportion of the U.S. population, their physical
and mental health status is an increasingly impor-
tant concern. Although recent decreases in death

*The proportion of deaths from cancer among persons over 65

is lower than for those 45 to 64. For the 45 to 64 age group, the
proportion of deaths from heart disease is lower and the propor-
tion of deaths from cancer is higher than for the elderly. Among
persons 25 to 44, accidents are the major cause of death, followed
by cancer and heart disease,
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rates from heart disease and stroke among older
Americans have ushered in a new period of in-
creased old-age longevity, this quantitative in-
crease has not been matched by qualitative im-
provements in the health status or functional
abilities of the older population.

Chronological age continues to be directly asso-
ciated with greater risk and incidence of most
chronic diseases and functional impairments. De-
spite reductions in mortality rates from acute
episodes of heart disease and stroke, the preva-
lence of chronic conditions associated with these
and other diseases persists among the elderly. As
populations age, they face an increasing preva-
lence of major mental diseases such as schizo-
phrenia, affective disorders, brain syndromes
associated with senile brain disease (e.g., Alzheim-
er disease) and arteriosclerosis, and epilepsy. This
trend has been called the “rising pandemic of
mental disorders and associated diseases” (11).

Pessimistic reviews of the prevalence of men-
tal diseases in aging populations may be accurate
in the short-term, but there is disagreement about
their long-term persistence, their age of onset,
new technologies that may alleviate or prevent
them, and the consequences that can be expected
at older ages in future decades (9).

There is general agreement that although no-
table life expectancy improvements should be
achieved during the next two generations, there
is an upper limit for human longevity (1,12), based
on the belief that most types of human cells have
an internally determined limit to the number of
times they can reproduce (10). Some theorists ac-
cordingly suggest that mortality is not necessarily
linked to disease and that future technologies to
control or eliminate disease will not yield an ever-
increasing or even a major increase in human life
span .”

“Tt is important to distinguish between e ems “life span” and
life expectancy , ” which are sometimes confused in discussions re-
garding longevity. Lite span is best described as the biological Uup-
per age limit that any member of a species could possibly reach.
Current estimates suggest a human life span of 110 to 115 years.
Asexplained earlier in this chapter, ife expectancy is a statistical
measure of the expected average number of years to be lived for
different subgroups of a population. For example, life expectancy
at birth in 1983 was 74.7 years; for black males it was 65.2 years,
while for white females it was 78,8 years. These two different
constructs should not be used interchangeably.

Other researchers estimate that the control or
elimination of all major chronic diseases could
produce a 20-year increase in life expectancy be-
fore biological limits on longevity take effect (10).
As the “ideal curve” in figure 10 indicates, this
scenario presents a maximum life expectancy at
birth of no more than 86 years, because most of
what has been called “premature death” from
chronic diseases has already been eliminated. The
large decreases between 1970 and 1979 in older
age mortality are sometimes viewed as the begin-
ning of the final “era” of improvement in life ex-
pectancy, whether at birth or at age 65.

Figure 10.—Past, Current, and Projected Ideal
Survival Cures for the Population, United States,
Selected Years, 1900-80
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Scenarios of the future also offer varying in-
terpretations of the burden of chronic disease in
the older population. One holds that although
chronic disease incidence may increase, the aver-
age age at onset of these diseases and their disabl-
ing effects will increase faster than will life ex-
pectancy, producing a “compression of morbidity”
in which the average period of chronic disease
and disability in old age will be less than current
levels. People would be ill or impaired for shorter
periods of time before biological senescence led
to death (7).

Another scenario projects longer average peri-
ods of disability and chronic illness in the future,
based on the assumption that recent lifesaving
and other health care technologies have had a
greater impact on longevity than on the incidence
of chronic disease, Increases in life expectancy
would be accompanied by considerably longer pe-
riods of ill health and disability (-9).

Still other models of aging find no clear evidence
of an absolute limit on the longevity of human
cells or on their ability to reproduce. Proponents
of this view feel that all deaths are due either to
accidents or disease, rather than to biological se-
nescence (12). Most reviews of available data in-
dicate that recent advances in life expectancy at
the oldest ages are due to technological advances
in the diagnosis and treatment of chronic dis-
eases and that the potential is high for further
improvement in longevity from the control of
chronic diseases

The experience of other countries with higher
life expectancies, where the incidence and prev-
alence of the major Killer diseases are notably dif-
ferent, is instructive. For example, Japan has a
higher average life expectancy at birth than the
United States (76.3 years as compared with 74.7),
due in large part to much lower heart disease in-
cidence and attendant mortality rates. But the ma-
jor cause of death in Japan is stroke, which is
ranked third in the United States. If Japan were
to reduce its incidence of stroke to a level simi-
lar to that of the United States, additional years
would be added to already high Japanese life ex-
pectancy. Similarly, if the United States could de-
crease its incidence of heart disease to Japanese
levels, even greater increases in American life ex-
pectancy could be achieved.

If senescence rather than diseases were in fact
a major Killer, life expectancy at the oldest ages
would not be showing such great improvement.
Reductions in the rate of aging of cells, as dem-
onstrated in nonhuman clinical and cellular stud-
ies, could possibly delay the age of onset of chron-
ic disease as well as significantly increase life
expectancy (21). If future technologies reduce
the rate of human cellular aging then significant
increases in human life expectancy and life span
could occur with no corresponding increase in
the period of morbidity among the elderly (26).

Some researchers hold that we are on the thresh-
old of major gains in human life expectancy be-
cause of prospects for identifying specific genes
related to longevity” (30). New technologies may
yield methods for improving the efficiency of the
immune system. One method would control the
problem of autoimmunity, in which the body’s
immune system attacks the “good” cells along with
the “bad. ” Another approach contends that ac-
cumulated damage to DNA, the message center
of the cell, results in decreased rates of DNA re-
pair as humans age. New methods and technolo-
gies for improving the DNA repair rate for longer
periods of time may, some researchers suggest,
be a major step toward increased longevity. An-
other possible life span extension method is the
nutritional restriction diet. Current studies on
mice indicate that the rate of aging can be re-
duced and life span increased in mice that receive
carefully restricted diets. The application of tech-
nologies such as antioxidant and membrane
stabilization processes, altering neuroendocrine
hormone balance by hypophysectomy (surgical
alteration or removal of the pituitary gland), or
drug therapy have also been hypothesized as life
extension methods (3).

Some theorists suggest that combinations of
two or more of these proposed technologies can
yield 20= to 30-year increases in life span during
the next generation. Recent work in these areas
of life span extension and changes in rate of aging
is provocative, but fails to answer questions about
the application of animal study results to humans.

“The example in humans is a part of the sixth chromosome that
is considered the center of the immune system. Itis known as the
major histocompatibility complex and is being studied to understand
its relationship to rates of cellular aging and immune functioning.
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The long-term effects of applying such methods
to humans remain unknown. Other questions
concern the time period in which such applica-
tions or their effects, if any, could occur for
human populations.

Recent data indicate that the age of onset and
the prevalence of chronic conditions among the
elderly have not changed in accord with recent
increases in average life expectancy at age 65
(2,17). Because there is as yet no way to prevent
(or effectively treat or cure) major chronic dis-
eases such as osteoarthritis and Alzheimer dis-
ease, there is little reason to postulate declining
incidence of these disabling conditions among
elderly cohorts in the near future (see ch. 3). And
as the older population ages in ensuing decades,
the prevalence of these conditions could also rise.

Contrasting views hold that the data do not ac-
curately account for today’s healthier behaviors
among portions of the younger population, as sug-

gested by data on one subgroup of young per-
sons that show lower blood pressure, serum cho-
lesterol, and cigarette consumption levels than
their parents’ generation (4). Proponents of this
belief argue that if healthy behaviors were en-
couraged among all age groups, healthier future
cohorts of elderly persons would result (6).

Investigation of the implications of these behav-
iors for their possible long-term effects on health
(e.g., heart conditions or osteoarthritis) and func-
tional ability (e.g., Alzheimer disease) is in its in-
fancy (see ch. 4). But if projected gains in life
span and/or average life expectancy were to be
achieved within onegeneration, these dramatic
changes would take place just as the baby boom
cohort “comes of age” as the elderly boom of the
2010=25 period. The implications of this possibil-
ity are profound in terms of both added produc-
tivity among the elderly and increased demands
on societal resources.

Implications of chronic disease and disability

These emerging technological and demographic
trends have important and varying implications
for Federal policies related to the provision of
health care, social services, long-term care, and
income supports to the elderly. The demand for
these types of supports and the resources and
capabilities that increased numbers of older per
sons contribute to society will depend on the na-
ture of the population aging process and the pe
riod of morbidity that can be expected Addition-
al impacts from these changes in technology and
aging will involve the marital status, living ar-
rangements, extended family size, work and re-
tirement patterns, and other characteristics of fu-
ture elderly populations characterized by higher
life expectancies.

Given current indications, the following char-
acteristics and consequences of an aging Ameri-
can population and anticipated technological
change are likely to dominate Federal aging pol-
icy debates for the short-term future to the turn
of the century:

the growing prevalence in the older popula-
tion of certain chronic physical and mental
conditions, and functional impairments re-
sulting from them, especially among the very
old;

in contrast to the predominance of the cur-
rent acute-care medical model, a growing
need to develop appropriate programs to
care for persons with chronic conditions, in-
cluding provisions for needed social as well
as medical services;

+ developing options and evaluating the rela-
tive costs, both public and private, for dif-
ferent modes of long-term care in different
settings;

+ questions regarding appropriate medications
and evaluations of their positive or negative
effects on older persons;

+ the possible role of healthier behaviors in re-
ducing the incidence or severity of chronic
conditions and maximizing the quality and
productivity as well as length of life at older
ages;
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+ the role of informal v. formal social, health,
and medical supports in responding to cur-
rent and future long-term care needs of the
elderly;

+ the need for institutionalization in caring for
those severely ill, highly dependent elderly
and disabled persons who require the highest
levels of 24-hour skilled nursing care;

+ continuing pressure to contain the costs of
medical, social, and long-term care services
while maintaining their quality and accessi-
bility for all persons;

+ the increasing interest in and development
of information technologies that can help the
elderly in self-health care and maintenance
of functional ability;

+ the ability to respond to the preferences of
most older people to live as independently
as possible in comfortable, safe, convenient,
and familiar residential settings for as long
as possible;

+ a growing range of housing options and tech-
nological choices that can respond to the de-
sires and needs of older persons with various
levels of functional impairments to carry on
their daily activities; and

+ the trends in labor force participation and
functional status among the elderly and the
potential for workplace technologies to either
displace older workers or provide expanded
opportunities for new or continued em-
ployment.

An important challenge in relation to these
issues is the need to recognize the heterogeneity
of the older population in terms of the attitudes,
preferences, social characteristics, and health sta-
tus of its members. It will also be important for
Federal policy to carefully anticipate the grow-
ing numbers and proportions of older persons
who will be most ‘(at risk” of chronic disease and
related disabilities. These “at risk” individuals will
either require institutionalization or need some
level of supportive health and social services in
the community.

The following section focuses on the relevance
of health, functional impairment, and the envi-
ronment of the elderly to highlight the interde-
pendent aspects of these characteristics and their
impact on the lives of older Americans. The other

chapters of this report present detailed informa-
tion on these areas.

Severity of chronic conditions and
patterns of institutionalization

In 1983 there were more than 1.3 million older
Americans in nursing homes—>5 percent of the
over-65 population.”This is twice the proportion
of elderly persons who lived in nursing homes
in 1960. This increase is largely due to the aging
of the older population itself and, in particular,
to the prevalence of very old women who are wid-
owed. These women are at high risk of institution-
alization because they are most likely to live alone,
to have no informal support network, and to be
poor (i.e., eligible for Medicaid reimbursement for
nursing home care; see chs. 7 and 9). If current
age-specific trends persist, greater rates of institu-
tionalization among the elderly can be expected
as the population continues to age, At any one
time, about 10 percent of the over-75 population
are institutionalized. More than 1 in 5 (23 percent)
of those over 85 are in institutions.

Recent projections, using revised 1977 baseline
data, show an increase of 83 percent in the elderly
nursing home population (to 2.2 million residents)
by the year 2000, According to these projections,
the very old will become an ever-growing por-
tion of all older persons in nursing homes (see
fig. 11). By 2020, when the young-old cohort of
the elderly boom is 65 to 74, there could be 3 mil-
lion elderly persons in nursing homes, more than
one-half of whom would be over 85. By 24)40, as
the elderly boom cohorts reach the very old
ages, the numbers of nursing home residents
could skyrocket to 6 million or more, threefifths
of whom would be the very old. Revised esti-
mates that reflect the most recent aging trends
would vyield even higher numbers.

The median entry age of nursing home resi-
dents has increased steadily since 1960 to the cur-
rent age of 80. The median age of residents is 83.
Although the young-old are largely able to avoid
nursing homes, the growth of the old-old and
their much higher risk of institutionalization will

“Persons over 65 account for approximately 85 percent of all nurs-

ing home residents, a figure that has changed little during the last
25 years.
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Figure 11 .—Projections of the Nursing Home Population Aged 65 and Over,
United States, 1980-2050
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be a major Federal concern in future years.
unless the incidence of severe mental and phys-
ical disabilities related to increased prevalence
of chronic diseases among the very old de-
creases, and assuming that the aging of the older
population continues, a greater share of the total
older population of the future can be expected
to require either 1) full-time skilled nursing
care, primarily in institutions or 2) increased
custodial and other forms of long-term care in
the community. In fact, some estimates show
that twice the number of persons now in nurs-
ing homes are in need of some type of long-term
care in the community (2).

One consideration for Federal policy is the ex-
tent to which some proportion of this highly
dependent population could be either equally or
better cared for in a different residential setting.
There is no consensus on the proportion of the
institutionalized elderly who could be ‘(released”
from nursing homes. Estimates of those who
could receive alternative forms of care or who
are considered unnecessarily institutionalized
range from none to more than 40 percent (29,32).
The difficulties with such estimates lie in the dif-
ferent assumptions that are made regarding the

institutional population’s characteristics and the
relationship of these characteristics to the types
of care required. There is little evidence on which
to base estimates of the numbers of current nurs-
ing home residents who could be cared for in
other settings, in part because of a dearth of in-
formation on alternative settings and types of for-
mal long-term care (see ch. 7).

Nonetheless, three categories of characteristics
are the strongest predictors of nursing home res-
idency: 1) dependency in toileting and eating, 2)
dependency in bathing and dressing, and 3) men-
tal disorders (31). These highly interrelated pre-
dictors are particularly applicable for the very old
and those who live alone. For example, the risk
of mental confusion increases notably in the old-
est ages and is sometimes the reason that indi-
viduals are unable to feed, bathe, or dress them-
selves. Estimates from national surveys and other
sources indicate that, despite the primary diag-
nosis for admittance, about one-half of all elderly
nursing home residents suffer some degree of
mental confusion. Other data indicate that the de-
gree of dependency among nursing home resi-
dents has increased, along with median age, since
1960.
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Chronic conditions among
the community-dwelling elderly

The community dwelling elderly, who comprise
95 percent of Older Americans, have a much low-
er prevalence of severe limitations and depend-
ency than the institutionalized older population.
In 1981 the most commonly reported chronic con-
ditions for this great majority of the older popula-
tion were arthritis (46 percent), hypertension (37
percent), hearing impairments (28 percent), and
heart conditions (28 percent) (27). Although more
than 85 percent of the noninstitutionalized elderly
reported one or more chronic conditions in var-
ious surveys over the past 20 years, fewer than
half of those who had such conditions reported
any degree of activity limitation because of them
(25). Most older persons thus continue to be in-
dependent and active members of the com-
munity.

Yet the extent of limitation among the elderly
is notable when compared with other segments
of the population, as shown in figure 12. Only 14
percent of the total noninstitutionalized popula-
tion in 1981 reported some form of activity limita-
tion (4 percent were limited in a major activity
such as work). Among those 45 to 64, the total
proportion whose activities were limited by
chronic conditions was 24 percent. Both the prev-
alence and the severity of chronic conditions and
their associated disabilities increase in old age.
Fewer than one-third of those who are limited

Photo credit: suzanne L. Murphy

The great majority of older Americans are active and
contributing' members in their community.

Figure 12.—Limitation of Activity Due to Chronic
Conditions, by Degree of Limitation and Selected
Age Groups, 1981

0 Unable to carry major activity
imited in amount or kind of activity 53%
50 Limited, but not in major activity Z
470/~
417
40 15

<25 25- 45- 65- 75+
ages 44 64 74

All 65+

SOURCE: u.s. Senate, Special Committee on AgiNg, Developments iN Aging 1983,
based on National Center for Health Statistics, 1981 Health Interview
Survey, unpublished.

in the 45 to 64 age category are unable to carry
on a major activity, but among those over 65, the
proportion rises to almost two-fifths; among those
over 75 the proportion exceeds two-fifths (see fig.
12). Beyond age 85, some 60 percent of the
community-dwelling elderly report activity lim-
itation from a chronic condition and more than
one-half of these persons are unable to carry on
a major activity.

The severity of physical and mental limitations
from chronic conditions is thus a critical prob-
lem—for the elderly in general and the very old
in particular. The sharp increase in prevalence
of dysfunctions among the very old is especially
noticeable for osteoarthritis, heart conditions,
hearing and vision impairments, and urinary
incontinence. Technological applications that
can eliminate or mitigate the incidence of either
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the underlying chronic conditions or the limi-
tations they present would yield major improve
ments in preserving the independence of older
persons and their ability to function in the work-
place, at home, and in the community.

Assistance for the functionally impaired who
need help is provided by formal services, infor-
mal care from family and friends, or technologies
in the home. Chapters 7 and 9 provide detailed
reviews of these subjects, which are briefly dis-
cussed in the following section.

Socioeconomic characteristics and
sources of assistance

Coinciding with the growth of the old-old and
very old segments of the elderly population is the
growth in numbers of older Americans who live
alone. This trend is almost entirely attributable
to the increase in the number of very old surviv-
ing women. In 1982 one-half of all older women
were widowed, compared with only 12 percent
of all older men. These proportions rise signifi-
cantly among those over 75—to 69 percent for
women and 22 percent for men (see ch. 9). Con-
versely, among all women over 75, only 22 per-
cent were married and living with their spouse
in 1982; for men, the corresponding figure was
70 percent.

A consequence of these differences is that wom-
en over 75 are far more likely to be living alone
than men—45 percent of women as opposed to
19 percent of men. These differences in marital
status and living arrangements, coupled with
older women'’s greater life expectancy, mean that
very old women are far more likely to live alone
and, therefore, are less likely to have informal
assistance from a spouse or other person in the
home. By 1995 more than 55 percent of all
elderly households are expected to consist of per-
sons living alone or with nonrelatives; four-fifths
of this population will be older women.

These trends indicate that the elderly are likely
to require a greater variety of housing types and
living environments than exist today. Higher pro-
portions of single-person households, especially
among the very old, are likely to increase the de-
mand for congregate types of housing, residential-

care complexes, and life-care communities. The
functional status of the growing older population
and their need for assistance will influence this
demand for more supportive types of living ar-
rangements. The ability of some elderly sub-
groups to pay for such environments and sup-
port services may be limited by low incomes. This
is particularly relevant for the short-term future
as increasing proportions of the elderly reach the
oldest ages with little more than Social Security
for their monthly incomes.

older women are clearly at greatest risk of pov-
erty. Low rates of labor force participation among
women 45 to 64 in previous decades, com-
pounded by low average income levels of those
women who were in the labor force, indicate that
greater numbers of old-old and very old women
are likely to have incomes below the Federal pov-
erty level for the next two decades. In 1982, 14,6
percent of all older persons were living below the
poverty level. Twice as many older women who
lived alone (28.7 percent) were in this category.
Black women are especially vulnerable in this re-
gard. Almost one-half of all black women over 72
had incomes below the poverty level, a rate five
times that of their white male counterparts.”
Almost 70 percent of black women who live alone
have incomes below the poverty level (28). These
differences are expected to persist for the re-
mainder of this century.

Certain older Americans in fact face “quadruple
jeopardy” in terms of higher risks of chronic dis-
ease, functional impairment, poverty, and living
alone—those who are: 1) very old, 2) women, 3)
widowed, and 4) black. Thus, the burdens of old
age are far greater among the very old, especially
among women and minorities. Although these
elderly individuals are most likely to suffer im-
pairments from chronic conditions, they are least
likely to have informal supports or the resources
to pay for formal care at home, And very old
women who are widowed are a growing propor-

*Older women in general have Social Security retirement incomes
that are considerably lower than those of older men. Women’s tradi -
tionally lower wages provide a much lower earnings base for cal-
culation of Social Security retirement income benefits. Very old black
persons, particular} women, are highly likely to receive only the
minimum  benefits.
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tion of the older population. If these trends con=
tinue, during the rest of this century a growing
proportion of the older population in need of
care is likely to rely on publicly subsidized
sources of assistance, whether in long-term care
institutions or in their own homes and the corn=
munity.

The following chapters review the range of age-
related issues that can be addressed by various
types of technologies. Cost+effective technologies
that improve the health and functional status of
the elderly may help reduce the anticipated in-
creases in per capita public and private health ex-
penditures. Delaying the onset of major chronic
diseases and improving their treatment or pre-
vention will greatly enhance the functional inde-
pendence of the elderly, making their lives more
productive and meaningful. Technological adap-
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Chapter 3

Selected Chronic Conditions,
Technology, and Biomedical Research

Introduction

Improved sanitation, health care, environmental
protection, and greater affluence all contribute
to extending the average length of human life.
Technology is an essential element of each of the
factors that improve health and extend life. Mod-
ern sanitation methods, for example, are based
on scientific evidence of their potential effective-
ness and the technological innovation that makes
the transport and treatment of sewage affordable.
New medical technologies that extend life include
the use of drugs to successfully treat hyperten-
sion, thus reducing mortality from heart disease
and stroke, and sophisticated devices, like com-
puter-assisted X-ray machines, that permit more
rapid and specific diagnosis.

The second half of the 2~h century has seen
a dramatic shift in the types of diseases afflict-
ing people, especially in economically developed
countries. The incidence of many infectious dis-
eases has fallen sharply as sanitation has im-
proved and vaccines have been developed; many
of the remaining infectious diseases can be effec-
tively treated with antibiotics. Death rates from
diseases of the heart and blood vessels have also
begun to change as a result of diet, personal
habits, and improved health care. If trends con-
tilme, several predictions can be made:

. life expectancy will continue to rise,

. diseases whose incidence rises with age will
become more common,

. environmental and dietary factors affecting
health may become more important because
individuals will live through longer periods
of exposure and have longer to develop symp-
toms, and

. new and unexpected medical syndromes may
appear.

Each of these factors may boost the number of
people affected with chronic health conditions.

Dementia, arthritis, deafness, poor vision, and
other currently incurable ailments are likely to
rise in importance as death rates from vascular
disease decline and the prevalence of various
cancers shifts (see app. A). There are four gen-
eral strategies for dealing with chronic health con-
ditions:

+ treatment of acute episodes of illness arising
from underlying chronic illness;

+ long-term treatment or long-term care;

+ prevention; or

+ research to improve diagnosis, treatment,
and prevention.

Policies regarding each of these interventions,
except routine medical care, are discussed else-
where in this assessment. Medical care for acute
episodes of chronic illness and other aspects of
hospital and ambulatory health care are discussed
only briefly in this report because they are cov-
ered in both OTA reports on Medicare and in
reports by other Federal agencies. Certain aspects
of medical care, however, are covered in chap-
ter 8.

Long-term care is discussed in chapter 7 and
prevention in chapter 4. Questions regarding Fed-
eral policy on biomedical research on aging are
addressed in the final section of this chapter.

An important result of the rise of chronic dis-
ease is the likely increase in prevalence of condi-
tions that lack both cures and means of preven-
tion and that become more common with age,
such as osteoarthritis and Alzheimer disease. The
shift from infectious to cardiovascular to other
chronic conditions has followed a path of pro-
gressively greater clinical ignorance: those dis-
orders that are now becoming more common are
those about which we know the least. We know
far more about the cause of tuberculosis than

61
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about the causes of Alzheimer disease. The most
common causes of death and disability among
Americans over 65 are reviewed in chapters 1,
2, 7, and in appendix A, which covers morbidity
and mortality. The conditions selected for special
review by OTA staff and the advisory panel for
this assessment were chosen on the basis of sev-
eral criteria:

+ the condition is chronic and persistent;

+ easily readable and current summaries of the
state of science and medicine regarding the
condition are not readily available;

+ the elderly population is specifically affected
due to severity or prevalence;

+ technology is relevant to correction of or
compensation for the condition;

+ the condition contributes to the demand for
long-term care, in line with the emphasis of
the current assessment; or

+ Congress has recently demonstrated a special
interest in the condition.

The conditions identified by OTA staff and advi-
sory panel members as most meriting discussion
were dementia, urinary incontinence, hearing im-
pairment, osteoporosis, and osteoarthritis, Visual
impairments, diabetes mellitus, certain cancers,
liver disease, and chronic lung disorders were also
considered, but omitted due to limitations of
space, which also dictated that the reviews be suc-
cinct and focused on policy.

Dementia was selected because Alzheimer dis-
ease and other dementing illnesses will soon
become overwhelming health problems unless
means for prevention or treatment are found.
These diseases are severe, affect an important
aspect of human function—mental ability—and
are the most common determinants of need for
long-term care. There are as yet no reliable or
specific means of accurately diagnosing dement-
ing disorders, although improvements have been
rapid in recent years. Further, these disorders are
probably not single entities, but combinations of
related but biologically distinct diseases that have
not yet been scientifically differentiated. The pol-
icy options relating to Alzheimer disease and de-
mentia thus relate to long-term care for demented
patients (see ch. 7) and to biomedical research.
Although the ultimate solutions to dementing ill-

ness must come from research, they are not likely
to be achieved in the short term, and the prob-
lem of caring for demented patients for the final
few years of life cannot be avoided in the near
future.

Urinary incontinence is @ common problem. It
is a symptom of many neurological, endocrine,
vascular, and urological diseases that can now be
treated with technologies ranging from absorb-
ent pads to sophisticated mechanical devices. Be-
cause many of the relevant technologies are just
coming to fruition, incontinence will be far more
effectively treated in the future. Discussion of the
problem of incontinence centers on the substan-
tial delay in bringing technology to bear on the
problem, and on possible drawbacks of present
technologies. Improvements in this area could rev-
olutionize nursing home care, and permit fami-
lies to care for their incontinent dependents for
longer periods before the patients become un-
manageable. Even more important, great im-
provement can be made in individual patients’
lives.

Hearing impairments affect 24 percent of
those 65 to 74 and almost 40 percent of those over
75 in the United States. Many forms of hearing
impairment can be improved by technological in-
tervention—hearing aids and other devices. But
the adaptation of appropriate technology to spe-
cific hearing defects of patients, especially elderly
patients, has had only limited success. The poten-
tial for improvement of functional hearing im-
pairments is substantial if patients can be con-
vinced of the value of correction and if industry
can adapt to better serving patients’ needs. Tech-
nological innovation in this area promises to be
rapid over the next decade. Federal policy issues
include assurance of patient safety in public
places (mandating alarms that can warn those
with hearing impairments of danger), reimburse-
ment policy for Medicare and Medicaid (which
currently offer little support for those with hear-
ing impairments), regulation of the hearing-
devices industry, and sponsorship of training and
research.

Osteoarthritis, which affects 16 million to 20
million older Americans, is the largest single cause
of disability among the elderly. Technological
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issues related to osteoarthritis include a relative
lack of basic scientific knowledge about the bi-
ology of cartilage, a need for preventive strate-
gies, the potential for reducing pain and suffer-
ing for a large proportion of patients, and the
enormous expense of current therapies, particu-
larly joint replacement surgery. Like dementia,
osteoarthritis is in need of discoveries that could
lead to effective prevention and cure.

Osteoporosis IS a disease process involving
thinning of bones. Its most devastating conse-
guences are fractures of the vertebrae and long
bones, which are especially common in elderly
women. Fractures of the hip often result in death.
Current evidence suggests that osteoporotic frac-
tures are amenable to prevention by such methods
as increasing calcium intake or postmenopausal
administration of estrogens, but the definitive
preventive protocol has not been established be-

Dementia: social problem,

and Federal burden

cause the various regimens used in routine prac-
tice have not yet been rigorously compared. Fed-
eral policy centers on the need for support of
research to determine optimum prevention and
treatment methods, basic biomedical research,
and oversight of elevating the dietary standards
for calcium (Recommended Dietary Allowances)
to conform to the requirements of older women.

In conjunction with this assessment, longer sep-
arate reports, with additional scientific and tech-
nical background, are being issued by OTA on the
impacts of neuroscience, technologies for man-
aging urinary incontinence, and the management
of hearing impairments.

This chapter summarizes OTA findings regard-
ing each of the five selected chronic conditions,
and discusses Federal policy with respect to bio-
medical research on aging.

medical enigma,

Dementia is one of the most important dis-
orders leading to chronic disability among older
Americans. It affects fewer people than osteoar-
thritis, and is not a major direct cause of death
like cancer or cardiovascular disease. In epide-
miological studies, however, life expectancy is re-
duced by half among demented patients, making
it the fourth or fifth highest cause of death among
older people. Yet the effects of dementia are so
devastating to the patient and his or her family,
and its prevalence is increasing so rapidly, that
one medical authority, Lewis Thomas, has called
it the “disease of the century. ”

Causes and prevalence

Dementia is a serious social problem, a difficult
medical enigma, and a major Federal expense. The
loss of intellectual and other “higher” functions
that is referred to as dementia can be caused
by many different diseases and environmental
insults.

The most common type of dementia is Alzhei-
mer disease, which accounts for 50 to 7s percent
of all cases. Up to 20 percent of patients with
dementia have a disease that is treatable, and
proper treatment can improve mental function
in many cases.1 Another 15 to 25 percent have
dementia due to cardiovascular disease, stroke,
or an accumulation of “mini-strokes. ” Another
common cause is inappropriate drug treatment
for other illnesses; many drugs used to treat car-
diovascular diseases, psychiatric diseases, and in-
somnia lead to poor mental function. Mental func-
tion often improves when the offending
medication is withdrawn, and failure to distin-
guish drug-induced dementia from true irrevers-
ible dementia can resuh in unnecessary mental
confusion and inappropriate care. A substantial,
but unquantified, number of older people suffer
from transient confusion that spontaneously

Kommon treatable causes of dementia include drugs, depression,
and some cardiovascular and endocrine ailments.
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resolves or abates with medical treatment of
another condition. Such acute confusional states
pose a different set of medical problems than does
chronic dementia; acute dementia is not explored
further in this discussion. There are many causes
of irreversible dementia, but the functioning of
affected patients is generally similar regardless
of cause; daily care techniques are thus also simi-
lar. Because stroke as a cause of dementia is, in
general, treated as is stroke causing other symp-
toms, a scientific review of this type of dementia
is not included here. In contrast, Alzheimer dis-
ease is the largest single cause of irreversible
dementia, and little is known about its cause or
means of prevention.

Alzheimer disease, first described in 1906 by
German physician Alois Alzheimer, leads to pro-
gressive loss of brain functions over a period of
years. The cause is unknown and there is no ef-
fective standard medical treatment.

Alzheimer disease affects between 1.2 million
and 4 million Americans; its true prevalence can-
not be accurately determined because of varia-
tions in regional and historical methods of diag-
nosis of dementing illnesses. The term “Alzheimer
disease,” for example, was until recently restricted
to those cases beginning before the arbitrary age
of 65. Best estimates suggest that severe demen-
tia affects approximately 2.5 percent of those over
65, and moderate and mild dementia probably af-
flicts another 2.5 to 10 percent. The disease be-
comes more common with age, affecting 20 to 30
percent of those over 80. More than half of all
nursing home residents suffer from dementia.

Effects on patients and their families

The patient is usually aware of intellectual de-
cline in the early stages of the illness. As the dis-
ease progresses, the patient loses touch with the
outside world, first through loss of memory and
intellectual functions, then through loss of per-
sonality and speech, and finally through loss of
the ability to recognize even close relatives and
spouses.

The effect of dementia on family and friends
is devastating. Families care for the vast majority
of patients with dementia. For the most part, only

those in the final stages of severe dementia are
placed in nursing homes or other institutions of
long-term care. Families and friends are estimated
to attend to 80 percent of the long-term care
needs of patients in the United States (see chs.
7 and 9).

Beyond the financial and medical burdens im-
posed by those who develop this disease are the
severe emotional strains faced by families and
friends. The progressive intellectual deterioration
of a close loved one is a tragic experience that
can only be fully understood by those who have
gone through the process; it has been described
by one family member as a “funeral that lasts for
years.” The arduous task of caring for patients
with dementia is tellingly described in a book
called The 36-Hour Day,

Clinical and scientific background

The clinical changes of Alzheimer disease are
associated with physical and biochemical changes
in the brain. Accumulations of abnormal proteins
and other material are found in “plaques” in the
cerebral cortex of the brain, as are accumulations
of abnormal fiber-like proteins within nerve cells.
Specific populations of nerve cells in the nucleus
basalis of Meynert, near the base of the brain,
die for unknown reasons. The death of these
cells is postulated to be related to the clinical
symptoms.

Patients die with this disease, not of it. Patients
with dementia have only half the usual life ex-
pectancy for a given age; not because it kills in
and of itself, but because patients become sus-
ceptible to other diseases as a consequence of be-
ing unable to take care of themselves and because
of immobility caused by the end stages of the dis-
ease. At present, its cause is unknown, and there
are no means of prevention. The absence of ef-
fective medical intervention has diminished the
incentives to physicians to provide accurate and
welldocumented diagnosis; if the cause of illness
does not affect treatment choices, there is less rea-
son to identify it. Greater awareness of the fact
that up to 20 percent of dementia is treatable
could improve physician attention to accurate
diagnosis of dementia. Growing public awareness
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of Alzheimer disease has drawn medical atten-
tion to the disorder, yet one of the most impor-
tant reasons for accurate diagnosis is often over-
looked-families of patients know that something
is wrong, but do not know what. The specific
diagnosis of organic brain disease is unwelcome,
but may reduce the anxiety and guilt felt by pa-
tients’ families by identifying the problem as an
organic brain disease rather than a problem of
family or interpersonal dynamics.

The widespread belief in dementia as a normal
concomitant of aging has historically served to
lessen physician interest in the disease. The prob-
lem of diagnosis has been further hampered by
physicians who inaccurately ascribed dementia
to atherosclerosis or other cardiovascular dys-
function. Diagnostic methods are now changing
rapidly, and heightened awareness has led to a
dramatic increase in specific diagnosis by physi-
cians. Nevertheless, there is great uncertainty
about the real prevalence of Alzheimer disease.

Although there is a genetic form of the disease,
which runs in families (much like such genetic
diseases as Huntington disease), it is not yet cer-
tain how many cases of Alzheimer disease are of
the familial type; estimates of the number of pa-
tients who have a genetic form vary from fewer
than 10 percent to more than 60 percent. Deter-
mining the genetic basis of Alzheimer disease is
an important objective for research, especially if
a marker for the disorder could be found to aid
in diagnosis in affected families. Various causes
of the disease have been postulated, including
unusual infectious agents (’(slow viruses™)) alumi-
num toxicity, reaction of the body against itself
(autoimmune disorder), and various biochemical
abnormalities. Many research leads are promis-
ing, but none are yet conclusive.

Federal roles regarding dementia

The basis of Federal concern about Alzheimer
disease is not only in its prevention and treatment,
but in payment for the care of patients. Because
dementing illnesses account for admission of most
nursing home residents, they are a major aspect
of long-term care and institutionalization (see ch.
7). The Health Care Financing Administration has
estimated that the Federal Government spends

over $6 billion annually in nursing home costs
alone for those affected with Alzheimer disease
(approximately 30 percent of the total Federal
outlay—1982 data). An additional $2 billion to $4
billion in Federal funds are spent each year on
acute hospital, home, and rehabilitative care for
these patients.

Federal concern about Alzheimer disease is in-
tensifying as its prevalence increases with the
rapid growth of the oldest segments of the Amer-
ican population, The magnitude of health care
costs, especially for long-term care, has focused
new attention on the scientific and medical need
to study this disease.

Concern among physicians, researchers, and
other health care professionals has led to rapid
advances in the study of Alzheimer disease in the
last decade. A significant factor has been the cre-
ation of the National Institute on Aging (NIA),
which has made a major commitment to the study
of dementia. In 1984, for example, NIA earmarked
$3.S million to establish up to five “centers of ex-
cellence” for the study of Alzheimer disease in
response to congressional appropriations, The Na-
tional Institute of Neurological and Communica-
tive Diseases and Stroke (NINCDS) and the Na-
tional Institute of Mental Health (NIMH) have also
increased research on dementia. Total Federal re-
search funds on Alzheimer disease for 1984 are
estimated at $36.4 million to $37.8 million, up
from $3.8 million in 1976. Recent discoveries of
specific nervewell loss, of the nature of the ana-
tomic abnormalities, possible infectious agents,
and of biochemical changes have all emerged
from federally funded research during the last
decade.

Recent findings in neuroscience have led to ex-
perimental drug therapies directed at particular
chemical nerve~ell connections in the brain.
There has been preliminary success with drugs
that allow the neurotransmitter acetylcholine to
work longer at its anatomic site. The neuropep-
tide vasopressin has been shown to improve mem-
ory slightly in some patients with Alzheimer dis-
ease. The drug naloxone, which is used to treat
some forms of acute opiate overdose, has also
been reported effective in one small study, but
following studies have not shown a significant ef-
fect. Tests have begun on drugs that might in-
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crease the efficiency of releasing acetylcholine
into its active site by altering calcium metabolism
and other biochemical pathways. Federal policy
regarding support of randomized clinical trials
of various therapies will affect the pace at which
effective drug treatments are identified and ac-
cepted by the medical community. Preliminary
findings offer hope for at least a partially effec-
tive symptomatic treatment. Solving the problem
of dementia may well depend on developing ef-
fective means of prevention, which will, in turn,
depend on understanding its cause and the mech-
anisms of its progression.

There is also a role for the Government inpw-
tecting those who have Alzheimer disease. For ex-
ample, who is to decide when it is proper to con-
duct research on a demented patient? The patient
is by definition not able to give informed consent,
which requires understanding of the purpose and
process of experimentation. Obtaining informed
consent can be a barrier to scientific investiga-
tion of just those treatments that are so needed.
The dual role of the Federal Government in both
preserving civil rights and supporting most bio-
medical research suggests that informed consent
for Alzheimer disease research maybe an emerg-
ing Federal issue.

Treatment and prevention of this dread disease
can only come from investment in neuroscience
research (see table 5). The United States has a so-
cial, financial, and medical stake in the solution
of this major health problem. The Federal Gov-
ernment already sponsors research, pays for
acute care and diagnosis through Medicare, and
is responsible for long-term care through Medi-
caid. Cost savings in health care for the rising
population of demented patients depend on find-
ing new, effective, and inexpensive treatments for
dementia and determining methods of prevention
for Alzheimer disease and other dementing ill-
nesses.

Table 5.—Common Reversible Causes of Dementia

Drugs:

. Sleeping pills and sedatives
. Other psychopharmaceuti cals
. Anti-Parkinson’s drugs

. Other neurological drugs

. Anti-hypertensive  drugs

. Other cardiovascular drugs

. Opiate analgesics

¢ Many others

D@#VWSIOfl and psychosis

Infectlons:

.Colds

. Flu

. Lung (pneumonia)
. Brain

. Brain membranes
. Blood

. Kidney

. Digestive tract

¢ Many others

Stroke (often at least ~arfia/ly reversible):
. Blood clots in or around the brain
. Occlusion of blood vessels feeding the brain

Heart failure

Disorders of endocrine function:

. Thyroid hormone

. Parathyroid hormone

. Hormones and substances affecting blood volume control
. Stress-related hormones

. Others

Nutritional disorders:
. Vitamin Bl~ deficiency
. Folate deficiency
. Protein deficiency

Anemia

Metaboiic and eiectrviytic imbalances:
. Calcium

. Sodium

. Potassium

. Others

Trauma:

. Head injury

. Shock

Toxicity:

. Occupational exposure

. Environmental exposure (lead, carbon monoxide)
. Household exposure (pesticides)

SOURCE: Office of Technology Assessment.

Urinary incontinence

Urinary incontinence is detrimental to the phys-
ical health, psychological well-being, and social
functioning of those afflicted. This condition dis -

rupts the lives of 5 million to 10 million Ameri-
cans, their families, friends, and caregivers and
is most common among those over age 65. Incon-
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OTA Fact Sheet on J

How big is the problem?

* Alzheimer disease affects 5 to 15 percent
those over 65 (1.2 million to 4 million Amer.
icans).

o Alzheinwr disease is
vancing age, affecting more than 20 percent
of those over age 60.

* Alzheimet disease
medical, and emotional stresses on families:
—A full diagnostic evaluation cost $300 to

$2,000.
—Families bear fractions of diagnostic
therapeutic costs, and almost half of the

overall cost of king-term care directly out-,%z}du,

of-pocket.

—Families suffer loss of a ™~
often leading to sudden and substantial
duction in income,

Alzheimer disease accounts for an

30 to 50 percent of those in nursing homas.

« Alzheimer disease is the most frequent cause
of institutionalization for long-term care.
Federal funds for long-term care in 1980 were

¢

$12 billion ($10.4 billion from Medicaid, $0.4 °

billion from Medicare, and $1.1 billion from
the Veterans Administration). These costs,
under present arrangements, will escalate to
$24 billion by 1985, and $43 billion by 1990.

Alzheimer disease accounts for 30 to 50 per-

cent of this s|

s Alzheimer disease accounts for an estimated
50 to 75 percent of dementia (“senility”). The LI

remaining fraction is due to cardiovascu

disorders, stroke-related diseases, and mare :

than a dozen treatable causes of dementia.
s Alzheimer disease is often misdiagnosed; 8 to
23 percent of those said to have this disease
may actually have depression or othet' treat-
able disorders. ;
s Chances are better than 50 pement th!
of one’s grandparents would develop
ease if all lived past age 65. i

What is it?

Alzheimer disease is an organic braila
named after the German physician, Alois Alz.
heimer, who first described it in 1906. .
mer digease causes progressive loss of niel

functions over a period of years. Its clinical pro-
gression is usually divided into three stages:

1. Mild cognitive deterioration is quite difficult
to distinguish from normal function, and is

common with

imposes severe financial

estimated

ﬂaulnyﬁutdatected by loss of memory for
recent events. Difficulties in speechand
word-finding; loss of the ability to "think
through complex interpret com-

ad- plex stimuli soon follow. The first signs

» noted can however, vary greatly among pa-
C' tients.

“&~ 2. This is followed by worsening cognitive
deterioration and personality changes, often

‘tation as to time and place. The patient’s
speech often remains fluent _and_gr_ammat—
ical**but the content of what is said is often

|nappropr|ate or eisconected from reality
¥;shows complete loss of

‘amellectual lcading to a state of

vegetation. This includes the inability to
“speak or Recognize even close relatives, and

';‘ .. complete loss of “world knowledge.”

It is highly probable that what is now called
ghelmser or “senile dementia of the
pe” isagroup of several distinct dis-
with causes and mechanisms.
; ndous variation in the duration
atéllnessofnd  progression. Younger
] BNt8 tend to have more severe cases which
marapldly Alzheimer disease can
last from a few years to a few decades.

is the diagnosis made?

The diagnosxs of Alzheimer disease can now
only by excluding other causes of
, Diagnosis is certain only when made
8y, by finding a profusion of the three
fic indicators of Alzheimer disease:

». or Alzheimer plaques (neuritic
)—accumulations of proteins and cel-
r debris also found in other " diseases, but
such numbers or in the variety of
ymi¢ locations as in Alzheimer disease.
Neurofibrillary tangles—accumulations of
berike proteins inside of cells, also found
other disease states, but with a
ution and in lesser numbers.
- bodies—enclosed bundles
of miaterial of uncertain origin
cells. 'rhev are restricted to spe-

cific regions of the brain, and are rare-in
other diseases.

None of the pathologic changes is unique to
Alzheimer disease. The pathologic diagnosis is
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to Other diseases such as systemic lupus trials; but the effect is SO minor that it may not
erythematosus Or myasthenia gravis. be clinically relevant.

® A biochemical aberration of calcium metabo-
lism may lead to insufficient release of neuro- What are some potential developments in
transmitter the long run?

® There may be a disorder of glycolytic bio- , ® Research may yield a specific diagnostic test
cheroical pathways (pyruvate dehydrogenase) for Alzheimer disease. Such a test could de-
leading to decreased ecalcium influx into the .velop from biochemical tests on tissue from
cell and insufficient release of neurotrans- brain biopsies, chemical metabolizes in cere-
mitter. brospinal fluid, or monoclonal antibodies to

e Dijsorders of neurotransmitters other than proteins that are possibly specific to Alzhei-
acetylcholine maybe involved as well, Those _ moer disease.
suggested include: . Use of nerve- -cell implants (so-called brain-cell
—somatostatin, transplants) is promising, but many technical
—norepinephrine (from the locus ceruleus), obstacles remain. The treatment has worked
—vasopressin, and in animals with a disease resembling Parkin-
—endogenous opioid peptides. This last is sup- son's disease, and human grafts have grown

ported by clinical reports of improvement successfully in experiments conducted in
by treatment with naloxone, a chemical ‘8candinavia. The human experiments have
blocker of opiate receptors. not yet been clinically useful, and many prob-

lems regarding what tissue to use as a source

What potential therapies are under in- of implantable nerve cells must be solved. Suc-

vestigation? - cessful implant therapy for Alzheimer disease

* Infuse drugs that simulate the actions of ace- ‘also awaits knowledge of the nerve cells that
tylcholine directly into the fluid surrounding need to be replaced.
the brain. Four patients, in a recent trial, re- « Understanding of the biochemical and neuro-
ceived such drugs from a pump implanted in transmitter defects may allow specifically tar-
the patient% body and families reported im- geted therapy, based on the physiology of the
provement or stabilization of symptoms. affected parts of the brain. One promising ave-

¢ Stimulate acetylcholine synthesis (lecithin, nue to learning about this is through devel-
choline}—not very successful te date. opment of animal models based on finding

® Administer piracetam, a drug which improves chemicals that specifically destroy certain
some aspects of mental function, alone or in parts of the brain or particular types of nerve
combination with other drugs. cells.

+ Use drugs that mimic the effect of acetyl- @ Understanding a cause Or causes (Whether
choline, either alone or in combination. viruses, other infectious agents, or environ-

+ Stimulate acetylcholine release with 4-amino- mental toxins) may permit effective pre-
pyridine and related agents. vention,

+ Increase the duration of action of acetylcho- * Identification of genetic markers, analogous
line by inhibiting breakdown by anticholine- tothose known for sickle cell disease or Hun-
sterase drug therapy. The best example is tington disease, would prove useful for in-
physostigmine. vestigating the putative molecular defect, as

* Chelate aluminum to prevent toxicity with well as helping in diagnosis of members of

fluoride, tetracycline, or deferoxamine. f

Use naloxone to block opiate receptor
Use vasopressin {0 improve memoyrv
Breathe hyperbaric oxygen (not very sug¢- - ;
cessful). ot denti tmn and ene
U s e ergoloid mesylates (Hydergine—only mar- " *

‘of those genes, I any, predis-
ginally  effective, used widely in Euem‘%deumnmay also be possible to

, -1 affectad fannhes for family and personal

itméassible, based on
o genesm other species (e.g.,

Of these treatments, those affecting acetylcho- deliberately engineer nerve cells with needed
line have shown moderate, but inconsistent im- characteristics to replace or supplement cells
provement. Ergoloid mesylates administration that have died.

has been shown to have an effect in numerous
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tinence also constitutes a costly health problem:
the U.S. Surgeon General estimates that $8 bil-
lion is spent on incontinence in this country each
year (37). Because it is often difficult for affected
individuals and their families to cope with the con-
dition at home, incontinence may play a pivotal
role in the decision to enter a long-term care fa-
cility.

Despite the availability of many effective forms
of treatment, incontinent persons are rarely
evaluated thoroughly enough to determine the
precise causes of the condition and are therefore
not treated optimally. Some estimate that up to
one-third of incontinent patients could be com-
pletely cured (38,73). Several factors contribute
to the deficiency in care of incontinent persons
in this country, including: 1) lack of knowledge
about the specific diagnosis and optimal treat-
ments for different types of urinary incontinence;
2) reluctance of affected individuals to seek med-
ical help because of embarrassment, social stigma,
and the misconception that it cannot be treated
('largely because of lack of awareness of available
treatments); and 3) scant, inconsistent Federal and
State reimbursement policies for urinary incon-
tinence treatment and products, especially for the
noninstitutionalized.

This section briefly explores these barriers to
adequate medical care for incontinent persons,
looks at the technologies available for treatment,
and proposes some ways in which the govern-
ment might act to reduce the magnitude of the
medical, social, and economic impact of urinary
incontinence in this country.

Definition, prevalence, and causes
of incontinence

Urinary incontinence is defined as an involun-
tary loss of urine sufficient in quantity and fre-
guency to be a social or health problem. The
severity ranges from occasional dribbling to total
loss of control over excretion of both urine and
stool (fecal incontinence is much less common and
is not discussed in detail here). Between 10 and
20 percent (2 million to 4 million)’of community-
dwelling elderly have some degree of inconti-
nence. The prevalence increases to between 40
and 50 percent of those elderly in nursing homes

(600,000 to 700,000). In comparison, between 1
and 5 percent of those under age 65 (2 million
to 10 million) have a persistent problem with in-
continence.

Data subdivided by severity for community-
dwelling elderly persons are scarce but British
studies suggest that 5 percent are severely af-
fected (one or more episodes daily) and 9 percent
are less severely affected (68). More than two-
thirds of affected individuals (or over one-third
of the total patient population) in nursing homes
have more than one episode a day (59). Although
incontinence of both urine and stool is relatively
uncommon in community dwelling persons, close
to 50 percent of those in nursing homes who are
incontinent of urine also have episodes of fecal
incontinence (46,59). Most patients with both
kinds of incontinence also have severe impair-
ments of mental and/or physical functioning.

Disorders of the lower genitourinary tract,
disorders of innervation and neurological control
over genitourinary function, lack of mental aware-
ness of the need to void, and limitations in mo-
bjlity or gnuironmental factors (e.g., restraints or
CII'UgS)E éan all contribute to the development and
persistence of incontinence. The many types of
urinary incontinence can be divided into two gen-
eral categories, acute and persistent (see table 6),
for which the causes and the clinical approaches
are distinct.

Acute incontinence refers to the sudden onset
of episodes of involuntary urine loss that are usu-
ally associated with an acute illness, or environ-
mental factors that impair the mental or physi-
cal ability to reach a toilet or toilet substitute.
Especially common in hospitalized elderly, acute
incontinence can be precipitated by impairment
of mobility (as with hip fracture) or some type
of bed restraints; such patients may recognize the
need to void but may not be able to obtain timely
help in getting to the toilet. other causes of acute
incontinence include: acute urinary tract infec-
tions with bladder inflammation; metabolic dis-

‘Accurate, consistent prevalence data for urinary incontinence
are scarce, especially for community dwelling persons, because of
underreporting due to social stigma, reluctance to seek medical help,
and lack of diagnosis. The figures given here are therefore rough
and probably underestimates.



Ch. 3—Selected Chronic Conditions, Technology, and Biomedical Research .71

Table 6.—Types of Incontinence

Definition

Causes

Population(s) affected

Acute:

Incontinence of sudden onset
associated with an acute
illness (and/or other factors)
that subsides once the acute
condition has been resolved
or other factors have been
removed,

Acute illnesses associated with one or more of the

following: (a) immobility and/or environmental factors that

diminish the ability to get to and use a toilet, (b)
impaired mental function that diminishes toileting
ability, (c) fecal impaction.

Acute urinary tract infections.

Drugs: (a) those that increase urine flow (e.g., diuretics),
(b) those that inhibit bladder contractions and cause
urinary retention and overflow (e.g., anticholinergics),
(c) those that decrease mental awareness (e.g.,
sedatives, hypnotics).

Metabolic—increased urine flow (polyuria) associated
with poorly controlled diabetes.

Elderly, usually in acute
hospitals.

Established:*

Stress:

Leakage of small amounts of
urine with increases of intra-
abdominal pressure (e.g.,
coughing, sneezing, laughing,
exercise).

Weakened supporting tissue surrounding bladder outlet

and urethra associated with: (a) lack of estrogen in
postmenopausal women, (b) previous vaginal
deliveries, (c) previous pelvic surgery (e.g.,
hysterectomy).

Women, especially
those over age 40.

Urge:

Leakage of urine caused by
inability to delay voiding long
enough to reach the toilet
after urge to void is felt.

Neurological disease such as stroke, dementia,

Parkinsonism, muliple sclerosis, spinal cord diseases.

Genitourinary disorders such as unstable bladder
(“detrusor instability”), bladder stones, diverticuli of
urethra and bladder, atophic urethritis, vaginitis
(females), chronic cystitis, mild outflow obstruction
(usually males).

Men and women of any
age; most common
in the elderly.

Overflow:

Leakage of small amounts of
urine associated with
obstruction to urine flow.

Hypotonic or acontractile bladder associated diabetic

neuropathy, spinal cord injury, or drugs such as
anticholinergics (which inhibit bladder contractions),
smooth muscle relaxants, narcotics, and alcohol.

Anatomic obstruction associated with prostatic
enlargement or urethral stricture.

Older men with
prostatic
enlargement.

Diabetes.

Functional:
Inability or unwillingness to
reach a toilet in time.

Impaired mobility.

Impaired mental function.

Inaccessible toilets (or caregivers).

Psychological disorders such as depression, psychosis,
anger or hostility.

Elderly in acute
hospitals and
nursing homes and
those with acute or
severe psychiatric
iliness.

a Incontinence is persistent and unrelated to an acute illness.

SOURCE: J Ouslander, R. Kane, S. Vollmer, and M Meneres, “Medical Devices for Urinary Incontinence: A Case Study,” prepared for the Office of Technology Assessment,

contract No. 333-6550, December 1983.

orders that increase urine flow, such as diabetes;
fecal impaction that may mechanically obstruct
normal bladder emptying or cause reflexive in-
voluntary bladder contraction; and a variety of
drugs. Drugs that can induce urinary inconti-
nence include: diuretics that increase urine flow;
sedative, hypnotic, and antipsychotic drugs that
may diminish mental awareness of the need to
void; and drugs that influence lower urinary tract
functioning, such as anticholinergic drugs (that

inhibit the bladder from contracting) and certain
antihypertensive drugs (that decrease resistance
in the bladder outlet) (36,64).

Persistent or established incontinence (i.e.,
repeated episodes not associated with an acute
condition) can be divided into four types:

1. Stress incontinence usually occurs in women,
especially those whose musculature has been
weakened by multiple vaginal deliveries or
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pelvic surgery. It involves the leakage of small
amounts of urine with increased abdominal
pressure such as that associated with exer-
cise, straining, coughing, laughing, or sneezing.

2. Urge incontinence involves leakage of vary-
ing amounts of urine because of inability to
delay voiding before reaching a toilet. It can
be, but is not always, caused by a variety of
genitourinary and neurological disorders
such as involuntary bladder contractions, or
local irritation of the bladder or the urethra.

3, Overflow incontinence involves leakage of
small amounts of urine and is caused by
anatomic obstruction to bladder emptying (as
by an enlarged prostate in men) and/or im-
paired ability of the bladder to contract (as
with diabetes, spinal-cord injuries, and cer-
tain drugs).

4. Functional incontinence occurs in those in-
dividuals who have chronic impairments of
either mobility or mental function, are unable
to use a toilet independently, or are unable
to maintain continence because of psycholog-
ical disturbances. This type of incontinence
may also be induced by iatrogenic factors
such as medication or environmental barriers
(e.g., restraints).

Treatment

Determining the appropriate treatment for an
individual with urinary incontinence requires a
thorough evaluation of all relevant factors—
genitourinary, neurological, psychological, and
environmental—that could be causing or contrib-
uting to the condition. Unfortunately, health pro-
fessionals commonly do not recognize inconti-
nence, especially among community dwelling
older persons, or fail to note it as a problem and
therefore do not pursue an evaluation (59). The
problem is compounded by the reluctance of
many afflicted individuals who are too embar-
rassed to seek medical help or believe that nothing
can be done about it.

Fewer than 5 percent of incontinent patients
in a nursing home setting are estimated to have
had any specific evaluation of their incontinence

(59). Many could benefit from such an evaluation
because it could lead to a cure or to treatment
that significantly ameliorates their incontinence.
Some experts estimate that one-third of inconti-
nent patients can be completely cured and most
others could be kept comfortable and dry with
appropriate management technologies (38,73). Un-
fortunately, there have been very few studies on
the relative efficacy of various treatments for dif-
ferent types of incontinence. Only a handful deal
specifically with the elderly and most report on
fewer than 10 patients (72).

When treated inadequately or inappropriately,
incontinence can lead to skin breakdown and
recurrent urinary infections. In addition, inade-
quate treatment can exacerbate the incontinence
and thus increase the psychosocial impact, leading
to further loss of self-asteem and withdrawal
from social activities that may exacerbate isola-
tion and depression. Studies in Great Britain in-
dicate that incontinent individuals often are reluc-
tant to utilize services available to them such as
incontinence nurses, incontinence clinics, and
laundry services (e.g., 67,68,74,75).

Many technologies are specific to a particular
type or types of incontinence and attempt to cure
the problem (e.g., artificial sphincters, electric
stimulators, drugs, training procedures, and sur-
gery). Diagnostic evaluation is thus critical to the
appropriate use of these treatments. other treat-
ment technologies are nonspecific and palliative
rather than curative (bed pads, undergarments
and, in some situations, catheters). In general,
these technologies should be used as a last resort
after diagnostic evaluation has excluded treatable
conditions.

The various types of technologies for the treat-
ment of urinary incontinence, along with their
mechanisms of function and appropriate uses, are
described in table 7. In order to discuss their ad-
vantages and disadvantages, these technologies
are divided into four categories in the discussion
that follows: devices, surgery, drug treatment,
and training procedures. Again, little is known
about the relative efficacy and long-term cost ef-
festiveness of the various treatments for urinary
incontinence.
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Table 7.—Treatments for Urinary Incontinence

Examples

Mechanism

Uses

Devices:
To collect urine before leakage occurs:

Catheters

A flexible tube is placed directly in the bladder and
drains urine into a collecting bag. Can be used
continually or intermittently.

Inability to empty bladder (urinary
retention) that cannot be corrected by
surgical or drug treatment. (This may
or may not be associated with overflow
incontinence.)

Incontinence associated with healing
skin lesions.

NASA (female)
Condom catheters
(male)

Bed pads

To collect urine after leakage occurs:

Outflow is trapped and drained into a collecting
bag.

Pad protects individual and mattress from contract
with urine. These pads are disposable or reusable.

Any type of incontinence.

Any type of incontinence especially,
useful as adjunctive therapy with other
treatments.

Artificial sphincters

Inflatable cuff
Silicone-Gel
prosthesis
Periurethral Teflon

Electrical stimulators

External clamp
(male)
Pessary (female)

Prevent or delay urine outflow:

Inflatable cuff is surgically implanted around
urethra and inflated to prevent urine outflow.

Silicone-gel is inserted to replace existing urethra.
Teflon paste is injected
urethra.

Device inserted into vagina; produces electric
impulses that (a) cause contraction of pelvic floor
musculature (b) inhibit bladder contractions.
Penis is clamped to prevent urine flow.

into tissues surrounding

Device is inserted into vagina, supporting tissues
below bladder and around urethra.

Incontinence associated with sphincter
weakness (usually stress incontinence
or postprostatectomy)

Incontinence associated with pelvic
floor muscle weakness or bladder
instability.

All types of male incontinence.

Female incontinence associated with
prolapsed pelvic structures (usually
stress incontinence).

Other treatments:
Surgical procedures:

Bladder-neck
suspension
Prostatectomy
(transurethral
resection and
suprepubic)
Therapeutic bladder-
neck transection
Selective bladder
denervation
(cystolysis)
Therapeutic bladder
distension

Correction of other
genitourinary
pathology (e.g.,
bladder tumor or
stone).

Urethra and bladder neck are restored to a more
normal intra-abdominal position.
All obstructing portion of prostate is removed.

Bladder neck is surgically incised.

Nerves to upper bladder are cut so that there is no
muscle control of bladder dome, but sphincter
mechanism is intact.

Bladder is distended under anesthesia for at least
two hours to a pressure close to systolic blood
pressure.

Removal of irritative or obstructive factors.

Female stress incontinence.

Male overflow incontinence associated
with anatomic obstruction.

Urge incontinence associated with
bladder instability.
Urge incontinence associated with
bladder instability.

Urge incontinence.

Urge incontinence associated with
bladder instability.

Overflow incontinence associated with
outflow obstruction.

Drugs:

Propantheline
(Probanthine)
Imipramine (Tofranil)
Oxybutrin (Ditropan)
Flavoxate (Urispas)
Ephedrine (Sudafed)

Diminish bladder contractions.

Strengthen bladder outlet

Urge incontinence associated with
bladder instability.

Stress incontinence associated with
sphincter weakness.
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Table 7.—Treatments for Urinary Incontinence—continued

Examples

Mechanism

Uses

Phenypropronolamine
(Ornade)

Estrogen (Premarin)
Oral or topical
Bethanechol
Urecholine)

Promotes bladder contraction.

Increases supporting tissue around urethra.

Stress incontinence.

Overflow incontinence.

Training procedures:
Habit training

according .
Bladder retraining

Pelvic floor
exercises
Biofeedback

muscles.

Behavioral
modification dry.

Caretaker determines individual's pattern of
incontinence and gets him/her to toilet

Caretaker establishes routine of fluid
administration and toileting with progressive
lengthening of toileting intervals to increase
bladder capacity or re-initiate normal voiding.
Exercises to strengthen pelvic muscles.

With specialized equipment, patient is trained to
inhibit bladder contractions or contract pelvic

Caretaker rewards incontinent individual for staying

Urge. incontinence.
Functional incontinence.

Urge incontinence.

After catheter use.
Overflow incontinence after
overdistension injury.
Stress incontinence.

Mainly urge incontinence associated
with bladder instability and stress
incontinence associated with sphincter
weakness.

Incontinence associated with
underlying mental or emotional
disorders; some forms of functional
incontinence.

SOURCE: J. Ouslander, R. Kane, S. Vollmer, and M. Medical, “Medical Devices for Urinary Incontinence: A Case Study,” prepared for the Office of Technology Assessment,

contract No. 333-6550, December 1983.

DEVICES

Four major types of devices are currently in
use: bedpads and undergarments, catheters, elec-
trical stimulation, and artificial sphincters.

Bedpads and undergarments range from those
that are completely disposable to those with
launderable components. Most acute care hospi-
tals and long-term care institutions use “blue pads”
for managing incontinence despite their relatively
low absorbency and lack of odor control. More
innovative forms, like the Kylie @ pad that is
launderable and draws moisture away from the
body, have been marketed widely in the United
States only recently. The efficacy of these prod-
ucts in diminishing complications of incontinence
such as skin irritation and urinary tract infection
has not yet been carefully assessed.

The three types of catheters commonly used
are chronic indwelling catheters, intermittent
bladder catheterization, and, for men, external
catheters. A chronic indwelling catheter is placed
in the bladder and attached to plastic tubing that
drains urine into an externally worn collection
bag, This type of catheter can induce serious com-

plications, however; urinary tract infection is the
most common. It should only be used in patients
with urinary retention that cannot be treated sur-
gically, pharmacologically, or by intermittent
catheterization, and for patients with skin con-
ditions that are worsened by contact with urine.

There is evidence that indwelling catheters are
overused in managing urinary incontinence, espe-
cially in elderly patients in long-term care facil-
ities (10 to 30 percent of incontinent cases),
probably because of the relatively low cost and
convenience for the staff (50,53,57,61)69). Inter-
mittent self-catheterization has a lower incidence
of infection and other complications in younger
patients (51), although its relative efficacy in the
elderly has not been studied; this method also re-
quires training on the part of the caregiver and/or
patient. External (condom) catheters, used ex-
clusively in men, may reduce infection but require
frequent changing, often fall off, and may result
in local skin irritation.

The National Aeronautics and Space Adminis-
tration (NASA) has also developed an external
female urine-collection device for use of women
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astronauts. This and a similar adhesive device de-
veloped by private industry are still in the de-
velopmental stage for application to older women
in the general population; both have already re-
ceived approval by the Food and Drug Adminis-
tration (FDA). The adhesive device has been mar-
keted on a limited basis; the NASA product is
scheduled for release onto the retail market in
November 1984 under a nonexclusive licensing
agreement with a small manufacturing company
headed by the inventor of the device.

Electrical stimulation involves an external de-
vice that intermittently stimulates musculature
associated with voiding to induce muscle contrac-
tion and maintain continence. This technique is
most useful for incontinence due to stress and
bladder instability (40,41)42)43), Between 50 and
80 percent of individuals treated in this way de-
rive some short-term benefit from the treatment.
The long-term effects of chronic electrical stimula-
tion are unknown, however, and the patient must
be willing and able to manage the device.

While artificial sphincters appear to improve
or cure incontinence in 40 to 80 percent of pa-
tients treated (relatively few patients receive
such implantations), there are several associated
complications. The most common problems are
erosion of the sphincter cuff into the urethra, per-
sistent infection, and mechanical failure. Favor-
able results have been obtained with prostheses
consisting of injections of silicone gel or Teflon”,
but there is again the risk of urethral erosion and
Teflon” particles have shown a tendency to mi-
grate to other major body organs.

SURGERY

Surgery is an essential treatment for certain
types of incontinence and is effective, but not
essential, for other types. An anatomic obstruc-
tion to urine flow (e.g., an enlarged prostate in
men), for eamie, can lead to recurrent infec-
tion and even renal failure, necessitating surgery
to relieve the obstruction. Yet surgery may not
cure the incontinence and may even induce a dif-
ferent type of incontinence. Pathologic conditions
in the lower genitourinary tract that irritate the
bladder or urethra (e.g., bladder tumors, bladder
stones, and diverticuli of the urethra or bladder)
and cause incontinence can also be treated sur-

gically. The most common surgical procedure for
incontinence is bladder-neck suspension in women
in which the bladder neck and urethra are reposi-
tioned to relieve stress incontinence. The success
rate is generally reported as 70 to 90 percent
(54,62,63,65,66). There have been no conclusive
studies on the efficacy of surgery relative to other
treatments for stress incontinence.

DRUG TREATMENT

Although drugs can be used to treat overflow,
stress, and urge incontinence (36,56)64), they may
be inappropriate for the elderly or have undesir-
able side effects. For example, cholinergic drugs
used to treat overflow incontinence that promote
bladder contraction may actually worsen incon-
tinence in the elderly by creating urinary fre-
guency and urgency; in addition, some of these
drugs may cause cramping, diarrhea, and in-
creased bronchial secretions. Drugs used to treat
stress incontinence that promote muscle contrac-
tion around the bladder outlet may exacerbate
hypertension. The topical and oral estrogens that
are used in elderly women to strengthen the
tissues around the bladder outlet may also exacer-
bate hypertension and increase the risk of can-
cer of the uterine lining. The most common and
effective drug treatment involves substances that
reduce bladder contraction to treat urge incon-
tinence. Most studies show these drugs to be ef-
fective in 50 percent of the patients. Many, how-
ever, can have undesirable side effects, including
dry mouth, constipation, and blurred vision. Un-
fortunately, there have been few studies com-
paring the efficacy of these drugs with other
methods.

TRAINING PROCEDURES

“Training procedures” are broadly defined here
to include pelvic-floor exercises, biofeedback blad-
der retraining, habit training, and behavior mod-
ification. Many of these have been reported as
successful in managing various types of incon-
tinence (47)71). Patients must have adequate cog-
nitive function to use the pelvic-floor exercises
(strengthening associated muscles by repeated
contraction), biofeedback bladder retraining
(learning to control muscle contraction, requir-
ing specialized equipment and personnel) or blad-
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der retraining (learning progressively to extend
periods between voiding). Habit training involves
developing a toilet schedule and can be used with
patients who have mental and physical impair-
ments. Behavior modification is similiar to habit
training but incorporates positive and negative
reinforcers and is used mainly for bed-wetting
children and chronically mentally ill patients
(39,60). Most studies of the efficacy of training
procedures have involved some type of bladder
retraining or habit training for urge incontinence
and have found Soto 80 percent of subjects cured
or substantially improved (44,45,47,48,49,52).
Again, there have been few studies of the rela-
tive efficacy of training compared with other
treatments.

The cost of incontinence

The costs of incontinence go far beyond eco-
nomic considerations. Withdrawal from social
activities, psychological distress, burden on the
family and caregivers, and the influence on the
decision to institutionalize are all important po-
tential effects of incontinence that are difficult
to quantify (55). In one study of stress in care-
givers of frail elderly community dwelling per-
sons, difficulties with toileting and incontinence
were highly correlated with caregiver burden
(55). Since the Federal Government plays an im-
portant role in assisting with medical costs, how-
ever, it is important to discuss the cost of in-
continence and current Federal reimbursement
policies.

The variety of incontinence products are dis-
cussed in detail in a separate OTA case study,
“Technologies for Managing Urinary Inconti-
nence. ” One of the report’s major conclusions is
that promotion of these products has been tar-
geted largely toward physicians and other health
care professionals rather than toward the con-
sumer. As a result, incontinence products are not
widely available at the retail level and public
awareness of the variety of treatments available
is scant,

Two large paper-products firms have entered
the market for disposable incontinence products,
however, and have launched consumer-oiented
advertising campaigns that may help destigmatize

incontinence and lead to competitively low prices.
Unfortunately, these promotional efforts, which
emphasize management of incontinence through
the use of undergarments, may lead consumers
to believe that this is the most appropriate treat-
ment. For other technologies such as catheters,
electrical stimulators, and artificial sphincters, the
delays and difficulties in obtaining FDA approvals
could constitute a barrier to entry into the mar-
ket for manufacturers. The case report points out
that the Federal Government, as a disinterested
party, could effectively promote consumer edu-
cation about the importance of medical evalua-
tion and the variety of treatments available.

FINANCIAL COSTS

The actual expense of incontinence manage-
ment and the Federal role in providing financial
assistance to care recipients is important since this
can affect access to health care. Moreover, loss
of productivity of both those afflicted and their
caregivers can be substantial, It is important to
note that, as has been mentioned, very few in-
continent nursing home patients receive a spe-
cific evaluation of their condition. Although an
extensive urologic evaluation for incontinence can
be costly (about $600) and involve highly special-
ized personnel and equipment, it may save money
overall by curing or mitigating the condition
through more specific, effective treatment (58),
and bring immeasurable improvement to the
quality of life of both the patient and the care-
giver. Research into the most practical and cost-
effective methods of diagnosing different types
of incontinent patients is sorely needed.

The U.S. Surgeon General has estimated that
$8 billion is spent on incontinence in this coun-
try annually (37); the basis of this estimate has
not been detailed, however. A recent report (58)
divides estimates of the overall annual costs of
incontinence in nursing homes in the united
States into “firstarder costs” (i.e., the costs of man-
aging incontinence without the costs of any com-
plicating conditions) and “seconderder costs” (i.e.,
the costs associated with managing complications
of incontinence and its treatment).

If only first-order costs are considered, incon-
tinence adds between $3 and $11 to the daily cost
of caring for a nursing home patient. The range
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of cost is due to differing costs of various man-
agement techniques. of the three components of
these costs (labor, laundry, and supplies), the la-
bor involved in handling an incontinent patient
is the major contributor,

Assuming that there are approximately 600,000
nursing home patients with some degree of uri-
nary incontinence and that, in threequarters of
these patients, the incontinence is of sufficient
severity that catheters or other specific manage-
ment techniques are used, the yearly first-order
costs of incontinence in U.S. nursing homes can
be estimated at between $0.5 billion and $1.5 bil-
lion. This represents between 3 and 8 percent of
the total expenditure on nursing home care in this
country (58). The costs of incontinence in the
community are much more difficult to estimate
and no studies have addressed these costs in
detail.

First-order costs were estimated to be lowest
for patients with indwelling catheters. Yet for
these same patients the second-order costs were
highest because of the high incidence of urinary
tract infection associated with continuous use of
these devices. A conservative estimate of the
second-order costs of incontinence is between
$2,000 and $3,000 per patient per year. The Na-
tional Institute on Aging is currently funding a
study on methods to reduce complications asso-
ciated with indwelling catheters in order to re-
duce second-order costs and possibly render
these catheters less costly alternatives to other
treatments in the nursing home setting.

PAYMENT

Except for diagnostic evaluation and services
delivered as part of an acute hospitalization,’
Medicare coverage for incontinence products is
quite limited. Part B of the plan only pays for a
prosthetic device that replaces an inoperative
body organ or function thereof. Thus sphincters
or ileostomy bags would qualify, but catheters,
bedpads, and undergarments would not. Medi-
care also does not pay for most bedpads and
undergarments used outside of the hospital.

*Medicare coverage of acute hospital costs under Part A changed
dramatically with the introduction of diagnosis-related groups in
October1983. The all-inclusive price Will not specifically pay for
an incontinence device.

Coverage for urinary incontinence products
under Medicaid varies from State to State. Under-
garments and other disposable products are least
likely to be considered medical equipment and are
therefore the least likely treatments to be covered.
Medicaid covers these products in some States,
such as New York, California, Florida, Illinois, and
Michigan. In other States, such as New Jersey,
these products are not covered. Even in those
States in which Medicaid covers the products, the
type and extent of coverage vary considerably.
Furthermore, State requirements for coverage
and payments change frequently.

Given present fixed reimbursement rates in
most States, the first-order costs of incontinence
($3 to $11 per day) represent 7 to 27 percent of
the daily per diem provided by Medicaid (about
$41 per day in California for 1984). The result is
often reluctance of nursing homes to accept in-
continent patients. Several States have developed
or are developing case-mix reimbursement strat-
egies that recognize the rising costs of incon-
tinence; the emphasis, however, is on managing
such patients rather than on treatment to improve
their condition.

Moreover, second-oder costs, as for treatment
of skin breakdown or urinary tract infection, are
largely covered by Medicare. The financial incen-
tive for nursing homes is therefore to use the
cheapest treatment in terms of first-order costs
(e.g., an indwelling catheter) regardless of possi-
ble resultant complications. An experiment con-
ducted by the National Center for Health Serv-
ices research is currently testing the effects of
paying nursing homes an incentive to accept in-
continent patients and a bonus if they improve
their functional condition (70).

Conclusion

Urinary incontinence afflicts a significant per-
centage of our elderly population with detrimen-
tal effects on their physical health, psychological
well-being, and social functioning, and constitutes
a costly health care problem. There are several
barriers to effective treatment, including lack of
knowledge about the most effective treatment for
particular types of incontinence, lack of public
awareness of the variety of technologies available
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(many curative), social stigma, and limited access
to health care due to minimal, inconsistent gov-
ernment reimbursement for most of incontinence
treatments and products, especially for the non-
institutionalized. Improving the quality and avail-
ability of treatment for urinary incontinence by

Hearing impairment in the elderly’

Hearing loss is a major problem for the elderly.
National surveys show that hearing impairment
is the third most prevalent chronic condition
among the noninstitutionalized elderly, exceeded
only by arthritis and hypertensive disease (93,94).

As the older population grows, the number of
hearing impaired individuals will increase rapidly.
Because the over-75 population has a very high
prevalence of hearing impairments and is grow-
ing at a faster rate than the elderly population
as a whole, the total number of hearing impaired
elderly individuals will rise dramatically. At pres-
ent, more than 7 million elderly persons have sig-
nificant hearing impairments. If current rates per-
sist, there will be more than 10 million hearing
impaired elderly persons by the year 2000.

Hearing impaired individuals include both
those who are deaf and those who are hard of
hearing. Hard of hearing refers to a degree of
hearing impairment that interferes with com-
prehension of speech, although partial auditory
function remains. Deaf refers to a degree of im-
pairment that renders hearing nonfunctional for
the ordinary purposes of life (90).

Only a small proportion of the elderly with
hearing impairments are deaf, but even the par-
tial loss of hearing that is often associated with
aging can limit independence and negatively af-
fect quality of life for the elderly. Hearing loss
restricts the individual's ability to interact with
others and to give, receive, and interpret infor-

‘This section summarizes an OTA background paper, Manage-
ment of Hearing Impairment in the Elderly, which draws heavily
on G. Becker, R. M. Flower, L. E. Glass, and R. J. Newcomer, The
Management of Hearing Impairment in Older Adults and Ameri-
can Speech-Language-Hearing Association, Management of Hearing
Impairment in Older Adults, OTA contract No. 333-8970.0, 1984.

reducing or removing these barriers could reduce
the impact on affected individuals and their care-
givers, as well as reduce costs through decreased
institutionalization and reduced use of other
health care resources.

mation. Sound is important for self-protection and
identification of hazards in the environment.
Ultimately, hearing loss can affect mental and
physical health, decreasing the ability of some in-
dividuals to function independently and increas-
ing the need for formal and informal long-term
care services.

Prevalence

The prevalence of hearing impairment is meas-
ured by two methods, interviews and audiometric
testing. The interview method underestimates the
prevalence of hearing impairment because many
individuals, particularly the elderly, are not aware
of their hearing loss or may deny or minimize its
severity. Audiometric testing results in more ac-
curate information about prevalence and also
measures hearing at specific frequency levels; this
is important because hearing acuity in the elderly
varies greatly according to frequency. Audio-
metric tests that measure hearing of pure tones,
however, underestimate the extent of dysacusis,
a condition that is widespread among the hear-
ing impaired elderly. Individuals with dysacusis
can hear pure tones but have difficulty under-
standing speech because of deficits in auditory
discrimination (84).

Prevalence of hearing impairment by age, gen-
der, race, income, and institutional status is dis-
cussed here. These data reflect prevalence of
hearing impairment in the total population but
may not apply in a given geographic area. For ex-
ample, the prevalence of chronic ear infections
among certain ethnic groups in Alaska and in the
Southwest increases the prevalence of hearing im-
pairment in these areas, Similarly, in areas where
high-noise industries are concentrated, hearing
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loss is much more prevalent among the working
age and older populations.

AGE

Interview surveys indicate that the prevalence
of hearing impairment rises sharply with age,
from less than 2 percent of those under 17, to
about 12 percent of those 45 to 64, 24 percent
of those 65 to 74, and about 39 percent of those
over 75 (92). The severity of hearing impairment
also increases with age (91).

Audiometric testing indicates that hearing im-
pairment varies according to the frequency of the

sound. As figure 13 indicates, the elderly have
much greater hearing loss for high-frequency than
low-frequency sounds. While most speech is in the
frequency range of 500 to 2,000 hertz, sounds
such as S, T, K, and P are heard at higher fre-
guencies, and elderly persons with hearing im-
pairments are often unable to hear these sounds.

GENDER

Interview surveys show that elderly men have
a higher prevalence of hearing impairment than
elderly women. For example, one study found
that 29 percent of men ages 65 to 74 had hear-

Figure 13.—Percent of Adults Aged 25 to 74 With Hearing Impairment, by Frequency of Tone in the United
States, 1971-75.
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ing impairments compared with only 20 percent
of women in that age group. Among those over
75, 44 percent of men but only 35 percent of
women have hearing impairments (92). Some
scholars suggest that these differential rates re-
sult from men’s longstanding exposure to noise
in heavy industry and other work-related situ-
ations.

Audiometric testing indicates that elderly men
have a higher prevalence than women of hear-
ing loss at high frequencies. One study showed
that 49 percent of men over 65 had a moderate
to severe hearing loss at 4,00 hertz, compared
with only 17 percent of women over 65. Elderly
women, however, have a slightly higher preva-
lence of hearing loss at low frequencies (95). The
reasons for these differences are not known.

RACE

Interview surveys indicate a lower prevalence
of hearing impairment among black persons of
all ages than among whites. For example, blacks
age 65 to 74 (bath sexes) showed an impairment
rate of 18 percent, while whites in the same age
group showed a rate of 25 percent (92). Audio-
metric testing shows that elderly blacks have a
lower prevalence of severe hearing impairments
than elderly whites, but a higher prevalence of
moderate hearing impairments (95).

INCOME

Persons with low family incomes have higher
rates of hearing impairment than their wealthier
counterparts. For example, one interview survey
found that the rate of impairment among persons
65 to 74 with annual family incomes below $3,000
was 30 percent. For the same population group
with incomes in excess of $15,000, the rate was
20 percent. with only minor variation, this in-
verse relationship to income is sustained for all
age categories (92).

INSTITUTIONALIZATION

The prevalence of hearing loss among the in-
stitutionalized elderly is greater than among the
noninstitutionalized elderly (88). Moreover, a re-
cent study of an institutionalized older popula-
tion (80) pointed out the inadequacy of self-reports
for accurately assessing hearing impairment.

Residents of a home for the aged were inter-
viewed about their hearing and were given audio-
metric tests, Fifty percent of the residents ac-
knowledged a hearing loss, but audiometric
testing showed that 75 percent had hearing im-
pairments; 8 percent of the residents reported
hearing loss when there was no audiometric
evidence of impairment, while 33 percent re-
ported normal hearing but actually had clinically
significant loss. These findings suggest that audio-
metric testing should be a routine procedure for
elderly individuals admitted to long-term care fa-
cilities.

Types and causes of hearing loss
among the elderly

Types of hearing impairment include conduc-
tive, sensori-neural, mixed, and central hearing
impairments. These types are based on the site
of structural damage or blockage (see fig. 14). Con-

Figure 14.—Physiology of the Human Ear
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ductive hearing impairment involves the outer
and/or middle ear. Sensori-neural impairment
involves damage to the inner ear, the cochlea,
and/or fibers of the eighth cranial nerve. A mixed
hearing impairment, as the term implies, is one
that comprises both conductive and sensori-neu-
ral components. A central processing disorder

a hearing impairment that influences the under-
standing of spoken language; the elderly person
may hear the words but be unable to make sense
out of them as a result of disorders of the auditory
pathways in the brain.

Hearing impairment causes an inability to hear
environmental sound without amplification. Hear-
ing impairment is sometimes also characterized
by an inability to discriminate or understand
speech sounds even with amplification. This
distortion of sound, which is common among
the hearing impaired elderly, can result in the
complaint, "I can hear you, but | can’t under-
stand you. ”

Tinnitus is often an accompanying complaint
of those who have hearing loss. It is a ringing or
buzzing in the ears or head, the cause of which
is unknown. The prevalence of tinnitus increases
with age, and is more common in women than
men (84). Another problem often seen in older
persons with hearing loss is recruitment, an in-
ability to tolerate loud sounds. This condition can
interfere with satisfactory use of a hearing aid.

Causes of conductive and sensori-neural hear-
ing loss are listed in table 8. The most common
type of hearing loss in the elderly is prebycusis,
a sensori-neural loss resulting from changes in
the inner ear. These changes can include de-
creased numbers of hair cells or nerve fibers in the
cochlea and fibrous changes in the small blood
vessels that supply the cochlea. Some research-
ers believe that presbycusis is associated with nor-
mal aging, while others believe it results primar-
ily from disease conditions. Not all elderly
individuals have presbycusis, and some people in
their 90s and older retain acute hearing.

THE ONSET OF HEARING IMPAIRMENT

The onset of hearing impairment can occur
before birth or in early childhood before language
is acquired, during early or middle life, or dur-

Table 8.-Causes of Conductive and Sensori.Neural
Hearing Impairments

Causes of conductive hearing impairments:

External blockage: buildup of wax or presence of a foreign
object in the ear, which is very common in the elderly.

Perforated eardrum: a hole or tear in the eardrum, which can
occur as a result of injury, sudden pressure change, or
infection.

Genetic and congenital abnormalities: malfunction and/or
malformation of the outer and/or middle ear.

Otitis media: middle ear infection and accumulation of fluid.

Otosc/erosis: disease process affecting the mobility of the
middle ear bones, which is thought to be hereditary.

Causes of sensor-nural hearing impairment:

Presbycusis: literally, “old hearing.” The term has been used
to describe hearing impairment that occurs with old age.
Presbycusis may be sensory, neural, metabolic, or vas-
cular in nature.

Hereditary hearing loss: includes a great variety of disorders
that affect the sensori-neural mechanism and are usual-
ly present at birth.

Trauma-induced: caused by a severe blow to the head, an ac-
cident, or a stroke or brain hemorrhage that affects the
ear, auditory pathways, and brain centers.

Tumors: acoustical neuromas and tumors that invade the
eighth nerve.

Noise damage: brief or continued exposure to high-intensity
sound, which irreparably damages the hair cells.

Vascular incidents: related to hypertension, heart disease,
or other vascular problems that may alter blood flow to
the inner ear.

Drug-induced hearing loss: drugs such as aspirin, and some
antibiotics, diuretics, and certain powerful anti-cancer
drugs can damage the hair cells or other vital parts of the
inner ear.

Viral and bacteria/ illness: such as mumps, meningitis, or en-
cephalitis, and rubella contracted by expectant mothers,
are some common disease processes that are well-docu-
mented as etiologies for hearing impairment.

Meniere’'s disease: characterized by fluctuating hearing loss,
dizziness, and tinnitus, the possible causes range from
allergy to hypothyroidism and diabetes.

SOURCE: American Speech and Hearing Association, “Management of Hearing
Impairment in the Elderly,” prepared for OTA under contract No,
333-8970.0, 1984

ing later life. People who have been deaf since
childhood have had time to adjust to their hear-
ing losses and to develop behaviors to cope with
the social isolation resulting from deafness (77),
but additional problems acquired late in life may
seriously affect their functioning. For example,
poor vision in old age may interfere with lip-
reading techniques the individual has used suc-
cessfully throughout life.

The elderly who become hearing impairedl ate
in life present different problems because they
must acquire an entirely new and complex sys-
tem of communication in order to maintain social
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interaction. Little information is available about
the special problems of acquired hearing impair-
ment among adults, and particularly the elderly.

Impacts of hearing impairment

Hearing impairment causes social and psycho-
logical difficulties by interfering with the individ-
ual’s ability to communicate with family and
friends. This can lead to withdrawal, social isola-
tion, and depression. Loss of hearing interferes
with the elderly person’s ability to compensate
for other losses that can occur with aging, such
as loss of relationships due to the death of spouse,
siblings, and friends, loss of a familiar home or
community, and worsening health and mobility.
Lack of easy communication means decreased
access to new people, new activities, and new
services.

Hearing impairment limits access to informa-
tion that is normally available through personal
communication, telephone, radio, and television.
For elderly individuals who have both hearing and
visual impairments, access to information is often
severely limited, and some research indicates that
restricted access to information can contribute
to the progressive development of confusion; fur-
ther research is needed in this area.

Perhaps more important than any actual con-
fusion related to hearing loss is the widespread
assumption that elderly persons who are hear-
ing impaired are also confused. In a study con-
ducted in a hospital, health care professionals de-
scribed their impatience with elderly persons
with hearing losses. Several respondents said the
method they used in interactions was to “scream
at them. ” This behavior was considered accept-
able since the patients were old, “and probably
senile, too” (76).

DENIAL OF HEARING IMPAIRMENT

Many elderly individuals deny they have a hear-
ing problem despite significant evidence to the
contrary. Negative social attitudes about hearing
impairment and growing old encourage denial,
Hearing impairment is not visible, and in=
visibility facilitates denial In addition, hearing
impairment in the elderly is often characterized

by very gradual onset that can make the impair-
ment difficult to recognize.

For elderly persons with one or more life-
threatening illnesses, hearing impairment may
seem insignificant by comparison. The onset of
depression and withdrawal associated with hear-
ing impairment may be slow and insidious and
may appear unrelated to hearing loss. Accidents
that occur as a result of the elderly person’s in-
ability to receive aural cues are frequently am-
biguous as to cause. Similarly, difficulties in com-
munication and social relationships may not be
attributed to hearing loss, even when the loss is
acknowledged. As a result, hearing impairment
is often not seen as important by the elderly, their
families, and health care providers. Denial of hear-
ing impairment and failure to recognize its im-
pact on independent functioning are clear ob-
stacles to effective treatment.

Treatment of hearing impairment

Treatment of hearing impairment includes
methods to: 1) prevent hearing impairment or
reduce its severity, 2) improve the individual’s
communicative competence through amplification
or other electronic and mechanical devices, 3)
adapt public facilities to accommodate the special
needs of hearing impaired people, and 4) help peo-
ple to manage their hearing problems by provid-
ing information about devices and other compen-
satory strategies to reduce communication
handicaps.

Potential treatments for hearing impaired peo-
ple are the same regardless of age, The suitability
and effectiveness of each approach, however, dif-
fers considerably among the various age groups,
because of the type of hearing loss most frequent-
ly encountered and because of other physical,
psychological, and social characteristics of each
age group.

PREVENTION

Prevention is an obvious first approach to treat-
ment. At present, too little is known about the
causes of hearing loss associated with aging to al-
low effective preventive measures. Dietary fac-
tors and circulatory changes have been impli-
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cated, if not as direct causes, at least as
accelerators of deterioration in the auditory sys-
tem. More vigorous research efforts might iden-
tify specific factors that would ultimately lead to
precise prevention strategies.

Some hearing impairments in older people re-
sult from preventable problems that began earlier
in life, such as untreated infections and exposure
to noise. Better health care throughout life and
effective noise control procedures could ultimate-
ly reduce the prevalence and severity of hearing
loss among older people.

Some drugs damage auditory mechanisms. The
best known ototoxic drugs are the “aminoglyco-
sides,” a class of antibiotics that includes strep-
tomyecin; these drugs may be lifesaving but can
adversely affect hearing. Aspirin can also be
ototoxic, though probably only in the high dos-
age levels sometimes used in the treatment of ar-
thritis. Aspirin-induced hearing loss is usually re-
versible if it is recognized early and dosage is
reduced. Too little research has been done on the
mechanisms of ototoxicity and the essential chem-
istry of ototoxic agents. Educational efforts have
been effective in informing most physicians of the
hazards of streptomycin, but the ototoxicity of
other drugs is frequently not recognized.

MEDICAL AND SURGICAL TREATMENT

The likelihood of curing hearing impairments
in the elderly with available medical or surgical
treatment is limited because they are almost
always sensori-neural losses most of which are
currently not treatable. The exceptions include
removal of acoustic tumors, and surgical treat-
ment of Meniere’s disease.

The cochlear implant is a relatively new treat-
ment for sensori-neural hearing loss. This elec-
tronic device is surgically implanted in the inner
ear to pick up sound waves, change them to elec-
trical signals, and carry them past the cochlea to
the auditory nerve (82). The purpose of the im-
plant is neuroelectrical simulation of natural hear-
ing, but full attainment appears far in the future.
The sound produced by available implants has
been described as fluctuating grating noises and
buzzes that are not the same as normal sound
(85), and users need extensive training to learn

to interpret the sound. Research to improve the
cochlear implant continues in the United States
and other countries.

In its present form, the cochlear implant is not
appropriate for most elderly hearing impaired
people who usually have partial. hearing loss
rather than the profound deafness for which the
device is now used. In the future, as the cochlear
implant is improved through research and testing,
it may become an important treatment option for
sensori-neural hearing loss among the elderly.

TECHNOLOGIES TO COMPENSATE FOR
HEARING IMPAIRMENT

Since only a small proportion of the hearing im-
paired elderly can benefit from medical or sur-
gical treatment, other approaches to treatment
are needed. These approaches do not change the
underlying condition but provide methods to com-
pensate for hearing loss and maintain adequate
communication. Such methods include the use of
personal listening devices and amplification sys-
tems, adaptations of the telephone system, and
signaling and alarm systems.

Hearing Aids—Hearing aids are amplification
devices designed to compensate for partial hear-
ing loss. They have benefited thousands of in-
dividuals, allowing them to function in commu-
nication situations that otherwise would have
been impossible. Yet only about 13 percent of all
persons with hearing impairments use hearing
aids. The elderly are more likely to use hearing
aids than younger people: about 20 percent of all
hearing impaired persons over 65 use hearing
aids, and those with more severe impairments are
more likely to use them (91).

Deterrents to the use of hearing aids include
problems in instrument design and performance,
social and psychological factors, and cost. Hear-
ing aids do not restore normal hearing for most
users. The quality of sound is mechanical, and the
amplification of distracting background noise is
a problem for users of all ages.

Some specific hearing deficits that are common
in the elderly, such as more severe hearing loss
at high frequencies and distortion of sound due
to abnormalities in the sensory cells, require tai-
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loring of the hearing aid’s operational specifica-
tions. Sound processing techniques are available
to make these adaptations, but most of these tech-
niques are not widely used, partly because of the
difficulty of identifying the precise deficits experi-
enced by each individual (85). Audiologists are
trained to evaluate hearing deficits, but many
elderly individuals buy hearing aids from hear-
ing aid dealers without seeing an audiologist.
Moreover, even when a comprehensive evalua-
tion is done, the audiologist or hearing aid dealer
may have difficulty selecting the appropriate
hearing aid because of the lack of reliable tech-
nical information about different brands and
types of hearing aids (79).

Social and psychological factors that discourage
use of a hearing aid include reluctance to call at-
tention to the hearing impairment and disappoint-
ment with the quality of sound provided by the
hearing aid. Individuals who once had normal
hearing often expect that a hearing aid will re-
turn their hearing to normal, and the disappoint-
ment they experience in trying to adjust to a
hearing aid can create significant acceptance
problems. Some experts believe that the elderly
have more difficulty adjusting to hearing aids than
younger people because of so-called age-related
inability to adjust to something new, but it is also
possible that many elderly individuals are not
using their hearing aids because the aids are in-
appropriate for their hearing impairments.

other Personal Listening Devices.—Three
other personal listening devices can compensate
for hearing loss: audio loop systems, FM amplifica-
tion devices, and infrared amplification devices.
These devices transmit sound directly from the
source to the listener, thus eliminating back-
ground noise that interferes with hearing. They
have been used primarily in classrooms and pub-
lic facilities, such as theaters and churches, and
are often called “large room systems,” but they
are now being used by individuals for interper-
sonal communication and TV and radio listening.
This use is particularly appropriate for the elderly
because they usually have partial rather than
complete hearing loss, and in many cases these
devices can provide satisfactory amplification.
Moreover, no training is needed to learn to use
these devices. Audio loop systems, FM amplifica-

tion devices, and infrared amplification devices
can also be used with the hearing aid to eliminate
bothersome background noise.

The Use of Devices for Public Access: The Re-
habilitation Act of 1973 prohibits discrimination
against disabled individuals by any program, activ-
ity, or facility receiving Federal assistance. The
law requires that these facilities be accessible to
people with all kinds of handicaps, including hear-
ing impairment, but the emphasis has primarily
been on adapting facilities for people with mo-
bility problems. This has occurred even though
the costs of providing access to the hearing im-
paired with technologies such as FM and infrared
amplification devices are usually minimal com-
pared with the costs of major modifications in ar-
chitecture. While public funding has been
available for architectural modification% the
costs Of improved accessibility for the heap
ing impaired have been paid primarily by
the private sector.

Telecommunications Systems. -lnability to use
the telephone is one of the most common prob-
lems of hearing impaired individuals. For the
elderly, particularly the great number who live
alone, the telephone is a link to the outside world;
inability to use the telephone can compromise
safety and interfere with independent functioning.

Hearing over the telephone is difficult even for
those with mild hearing loss because telephone
signal transmissions omit very low- and high-fre-
gquency sounds that are important for understand-
ing speech. Line noises and other sound distor-
tions also interfere with the quality of sound
transmission. In the future, as the need grows to
transmit more conversations over limited chan-
nels, this problem may become worse. Methods
for increasing channel capacity involve omitting
parts of the speech message that are considered
unimportant, but the standards for what is unim-
portant are based on the hearing ability of young-
er persons with normal hearing. Research is
needed to document the effect of these omissions
on the hearing ability of elderly and other hear-
ing impaired individuals (78).

Devices to assist hearing impaired individuals
to use the telephone include amplifiers that can
be built into the telephone handset or attached



Ch. 3—Selected Chronic Conditions, Technology, and Biomedical Research . 85

to the side of the telephone, and telecoils that are
built into hearing aids to pickup electronic signals
directly from the telephone receiver, bypassing
the hearing aid microphone. The Telecommunica-
tions for the Disabled Act of 1982 requires that
all telephones installed in “essential places” such
as hospitals, hotels, and similar public facilities
be compatible with hearing aids. Because there
are no comparable requirements for hearing aids,
however, aids can now be sold that are not com-
patible with these telephones.

For individuals with severe hearing impair-
ments, other devices are available or in the de-
velopment stage. These devices include:

. teletypewriters (TTYs) that allow individuals
to type a message that is carried over phone
lines,

. Teletex and Viewdata information retrieval
systems for transmitting text and simple
graphics to a television receiver, and

. Picturephone and Vistaphone devices that
transmit a visual image of the speaker over
an ordinary telephone line and allow com-
munication through lipreading or manual
sign language.

It is not known how many elderly individuals use
or could use these devices. The TTYs and View-
data systems require that the speaker type all
messages. The Picturephone and Vistaphone are
only helpful to those who communicate through
lipreading or sign language. Since few elderly in-
dividuals use these methods of communication,
the usefulness of these devices for the hearing
impaired elderly is limited.

The development of effective computerized
speech recognition systems could greatly simplify
telephone use for the hearing impaired. These
systems convert spoken words into printed out-
put that could be displayed on a screen attached
to the telephone. Currently available speech rec-
ognition systems have major limitations: they rec-
ognize only a few words and sometimes confuse
words, and their performance varies widely from
speaker to speaker. Future refinements of this
technology could facilitate telephone use for the
hearing impaired elderly.

Signaling and Alarm Systems.—Signaling and
alarm systems that convert sound to visual or tac-
tile signals are important for the safety and in-
dependence of hearing impaired persons. Flashing
lights and vibrating devices that signal the ring-
ing of a fire alarm, smoke alarm, telephone, door-
bell, or alarm clock substitute for sounds the per-
son cannot hear. Tactile Paging Devices use radio
signals to generate vibrations in a portable re-
ceiver carried by the hearing impaired individual.

One serious block to use of these devices by the
elderly is lack of awareness of devices that could
be helpful. Information about these devices is
available within the informal deaf community,
which is primarily comprised of younger indi-
viduals who have been deaf since childhood or
early adulthood, and their families. The elderly,
however, are seldom part of the informal deaf
community, so they lack access to this source of
information. Since the elderly usually do not re-
ceive comprehensive aural rehabilitation services,
they do not learn about available devices from
hearing specialists.

Aural Rehabilitation.—Aural rehabilitation
services are designed to help individuals commu-
nicate more successfully with or without the use
of a hearing aid or other personal listening de-
vice. These services are usually provided by au-
diologists and are briefly described here:

. Hearing aid orientation includes instruction
in the care and maintenance of the aid and
earmold, practice inserting the earmold and
batteries, and instruction in the use of am-
plification in a variety of listening situations.

. Auditory training involves systematic train-
ing in the use of residual hearing. The indi-
vidual is taught to recognize and differentiate
sounds and intonational patterns that give
clues about the content and meaning of
speech. This training is presently used almost
exclusively with children, but the elderly,
who usually have some residual hearing,
could also benefit from this approach.

. Speechreading is the use of visual cues to fa-
cilitate understanding speech. It is similar to
lipreading but involves attention to facial,
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throat, and body positions in addition to lip
movements (81,87). Few elderly individuals
are taught speechreading techniques, even
though these techniques are particularly ef-
fective for individuals who have only partial
hearing loss. Cued speech is a method of com-
munication that supplements speechreading
and is being used with elderly individuals in
a few places in the United States. Cued
speech involves the use of hand signals and
hand positions that clarify the lip and facial
positions associated with speech sounds.

* Counseling can address negative attitudes
that interfere with rehabilitation. It can help
to develop strategies to manage social situa-
tions and other life activities in ways that will
lessen the handicap (81). The elderly are par-
ticularly likely to believe that their hearing
losses are hopeless, and some elderly indi-
viduals suggest that services be directed
toward a younger person who could derive
greater benefit. Counseling can help to over-
come these feelings.

Despite the potential benefits of aural rehabilita-
tion, few elderly individuals receive these serv-
ices. Reasons for this include lack of awareness
of the value of the services by the elderly and
their families, the cost of the services, and the his-
torical focus of hearing professionals on the needs
of profoundly impaired children.

Environmental Desigm-Building design char-
acteristics affect the behavior of sound and the
relative ease or difficulty of hearing. For exam-
ple, hard-surfaced walls and floors reflect sound,
creating reverberations that interfere with hear-
ing, while sound-absorbent wallcovering materials
decrease reverberations (83). While much is
known about design characteristics that affect
hearing, this information is seldom applied in
buildings used by the elderly. Reduction of rever-
berations and background noise in these facilities
could ameliorate some of the problems of those
with hearing loss.

The service delivery system

SERVICE PROVIDERS

Hearing services for the elderly are provided
primarily by physicians, audiologists, and hear-

ing aid dealers. Although few hearing impair-
ments of older people respond to medical or sur-
gical treatment, some elderly persons see a
primary care physician as a first step in treatment.
Depending on their symptoms, they may be re-
ferred to a specialist, who is usually an otolaryn -
gologist. Physician evaluation is important to iden-
tify impairments that are medically treatable, but
physicians usually receive little training in the
management of hearing impairments and alter-
native approaches to compensate for hearing
loss.’

Audiologists are nonmedical specialists trained
in the identification and evaluation of hearing im-
pairment and rehabilitation of individuals with
hearing deficits. Audiological evaluation includes
assessment of hearing threshold sensitivity,
speech discrimination ability, and residual audi-
tory function. Audiological testing helps to deter-
mine the type of hearing aid needed, and some
audiologists dispense hearing aids. Audiologists
also provide hearing aid orientation and counsel-
ing for hearing impaired persons, families, and
health care providers in a variety of settings.

Hearing aid dealers sell hearing aids and hear-
ing aid accessories, such as batteries, earmolds,
and spare cords, and may also repair hearing aids.
They often receive as little as 1 week’s training
from hearing aid manufacturers and much of this
training focuses on sales management.

The National Hearing Aid Society (NHAS) offers
a 20-week home-study course, but many dealers
do not take the course. Moreover, an expert panel
review of the home-study course found many de-
ficiencies including incorrect, oversimplified, and
outdated information. The review panel con-
cluded that the home-study course was “not only
inadequate but potentially dangerous. It is dan-
gerous in the same way that ‘quack’ medicine is
dangerous . . . it postpones or prevents adequate
evaluation, diagnosis, and treatment of hearing
loss and its accompanying pathology” (89).

‘Otolaryngologists receive some training in hearing measurement
techniques and amplification, but few otolaryngologists receive ex-
tensive training in sophisticated aspects of auditory processing and
its relationship to communicative ability. Their training focuses pri.
marily on medical diagnosis for and medical/surgical treatment of
conditions affecting the ear, nose, throat, head, and neck, and on
facial, cosmetic, and reconstructive plastic surgical techniques.
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The National Hearing Aid Society confers the
title “certified hearing aid audiologist” on dealers
who pass the NHAS home-study course. This ti-
tle can lead consumers to believe that the dealer
possesses expertise that he does not have. The
Federal Trade Commission (FTC) has proposed a
rule that would prohibit the dealer’s use of the
term “certified hearing aid audiologist .“ The use
of this term by dealers is already prohibited in
several States.

The most valuable aspect of the dealer’s role
in the hearing aid delivery system is that of a pros-
thetic dispenser. Dealers are trained and qualified
to make earmold impressions, to fit the final ear-
mold product and the hearing aid for comfort,
and to provide hearing aid wearers with basic in-
struction concerning the operation and care of
hearing aids. They are generally not qualified to
provide the comprehensive auditory evaluation
needed by the hearing impaired elderly.

Many elderly individuals enter the service de-
livery system through a hearing aid dealer. When
they are fitted with hearing aids without consult-
ing an audiologist they risk purchasing an aid that
is of no value to them.

Speech therapists, social workers, psychologists,
nurses, and other caregivers sometimes provide
physical, emotional, and “informational” support
to the hearing impaired elderly. These profes-
sionals often know very little about treatments,
devices, and rehabilitative approaches that might
ameliorate the hearing loss. The education of all
human services professionals should include in-
formation about the causes and treatment of
hearing impairments in the elderly.

FEDERAL REGULATION OF THE DELIVERY SYSTEM

Some aspects of hearing aid sales are regulated
by the Food and Drug Administration. The FDA
requires that the consumer must give the hear-
ing aid dispenser a written statement from a phy-
sician, certifying that the hearing loss has been
evaluated and that the individual may be a can-
didate for a hearing aid. However, consumers
who are over 18 may sign a form waiving the re-
guirement of a physician’s evaluation. There is
no objective information about the number of aids
that are dispensed on the basis of these waivers,

but it has been informally estimated that in some
communities up to 80 percent of all aids are
dispensed through waivers.

FDA regulations also require that the customer
receive an instructional brochure describing the
use and care of the aid, sources of repair and
maintenance, and a statement that the hearing
aid may be only part of a rehabilitative program
that may also involve speechreading or auditory
training. The regulations require a warning to
dispensers and purchasers that certain conditions
make medical consultation advisable prior to pur-
chase of an aid.

While the FDA regulations were intended to
address safety and effectiveness, they offer no
assurance that any hearing aid that is sold will
benefit the purchaser. Furthermore, in provid-
ing a waiver for even the requirement of physi-
cian evaluation prior to sale, the regulations
surrender all semblance of quality control. Reg-
ulations that thus purport to offer consumer pro-
tection, but do not in fact do so, may be more
dangerous than no regulations at all.

During the mid-1970s the FTC initiated a ma-
jor effort to develop regulations for hearing aid
sales. Recommended regulations, published in
1978, included restrictions on in-home sales, mar-
keting of used hearing aids, and the use of testing
programs to identify potential customers. The reg-
ulation that was most vigorously contested by the
hearing aid industry would allow a hearing aid
purchaser or renter to cancel the sale or rental
within 30 days and receive a refund. These rec-
ommended regulations were strongly supported
by consumer advocates and organizations for the
hearing impaired, but no regulations have been
promulgated as of october 1984, a full eight years
after the rules were proposed. The FTC is pres-
ently sponsoring a survey of hearing aid users,
and results of the survey will be used by the com-
missioners to determine the current need for reg-
ulations,

Funding for treatment of
hearing impairments

Hearing services for the elderly are paid for by
government programs, such as Medicare and
Medicaid, private insurance, and direct out-of-



88 . Technology and Aging in America

pocket payments. Medicare pays for medical and
surgical hearing services provided by physicians,
and some services provided by audiologists, but
only when authorized by a physician. Medicare
does not pay for audiological evaluations related
to the prescription of hearing aids. Purchase of
hearing aids and other assistive listening devices
are also not covered by Medicare.

Hearing aids are the most common treatment
for hearing impairment in the elderly, and lack
of Medicare funding for hearing aids has a severe
effect on the provision of effective treatment.
Many elderly individuals purchase hearing aids,
but few are also willing and able to pay for an
audiological evaluation that could specify an
appropriate aid. Without this evaluation it is likely
that the hearing aid will be ineffective.

Medicaid pays for medical and surgical hear-
ing services provided by a physician to low-in-
come patients. some services provided by audi-
ologists are covered by Medicaid in most States,
and Medicaid pays for hearing aids in about half
of the States. A major problem in many States that
have Medicaid reimbursement for audiological
services and purchase of hearing aids is that the
reimbursement rates are so low that providers
refuse to serve Medicaid patients. Another prob-
lem with reimbursement for hearing services by
both Medicare and Medicaid is the complexity of
Federal and State regulations that govern reim-
bursement, especially for audiology services.

Private insurance companies cover some hear-
ing services, but each insurance policy is inde-
pendently negotiated, and it is difficult to specify
exactly which hearing services are covered by
which insurers for which groups of beneficiaries.
Most policies reimburse for hearing services pro-
vided by physicians and some hearing services
provided by audiologists, but routine evaluations
to detect hearing loss and services related to de-
generative hearing loss are not covered. Hearing
aid evaluations and hearing aids are also not
covered.

Since Medicare and private insurance do not
pay for audiological evaluation or purchase of
hearing aids or other assistive listening devices,
the elderly must pay for these services and de-
vices themselves or do without.

Federal Gover nment progranms for
the hearing impaired elderly

Hearing impairment among the elderly is a Fed-
eral Government concern because of its impact
on the safety and quality of life of elderly people
and because of the need for publicly funded
health and social services for the hearing im-
paired. Federal initiatives to address these con-
cerns have included funding for research and
some hearing services, legislation to guarantee ac-
cess to public services and facilities for the hear-
ing impaired, and regulation of hearing aids.
While these initiatives have benefited hearing im-
paired individuals of all ages, there is a need for
programs that address the specific problems of
the hearing impaired elderly.

The prevalence of hearing loss in the elderly
far exceeds that of most chronic diseases and dis-
abilities of later life, but the magnitude of this
problem has not been reflected in the amount of
research that has been conducted in pathology,
prevention, treatment, and rehabilitation. Most
hearing-related research has been directed to-
ward the most severe hearing problems and par-
ticularly the problems of deaf children. In con-
trast to children, however, hearing impairment
in the elderly is often mild or moderate, instead
of severe, yet it is very widespread; it is often pro-
gressive; it usually has a gradual onset and is fre-
guently not recognized for some time; and finally,
hearing impairment in the elderly often coexists
with other health problems that complicate treat-
ment and limit the effectiveness of available as-
sistive devices. Research is needed on causes of
hearing impairment in the elderly and appropri-
ate treatment methods.

Denial of hearing impairment is a continuing
obstacle to treatment. public education to increase
awareness about the extent and type of hearing
impairments among the elderly is needed,

Few of the hearing impairments of the elderly
respond to medical or surgical treatment, and the
most effective method of treatment available at
present is the use of devices and techniques that
compensate for hearing loss. The elderly, their
families, and health care providers need informa-
tion about the kinds of devices that are available
to compensate for hearing impairment.
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Assistive listening devices have been developed
in the United States primarily by universities with
rehabilitation programs and by commercial man-
ufacturers. Marketing of new devices has been
a problem, and testing procedures for devices
have been inadequate. In some industrial coun-
tries such as Sweden, development, funding, dis-
semination, and repair of devices are considered
a national responsibility, In the United States the
Veterans Administration (VA) has a comprehen-
sive program of device development, testing, and
patient services, but outside of the VA, the deliv-
ery system is splintered and often ineffective. Ex-
tension of the VA model of services could stimu-
late device development and improved service
delivery.

Osteoarthritis

A final concern is the failure of the hearing im-
paired elderly to utilize aural rehabilitation serv-
ices. Although hearing loss in the elderly is often
mild or moderate, it is not simple, and its effects
can be very serious. Government initiatives to in-
crease the use of aural rehabilitation services
could include increased funding and simplifica-
tion of the complex requirements for these serv-
ices under Medicare and Medicaid. In addition,
public education programs are needed to increase
awareness of the potential benefit of these serv-
ices among the hearing impaired elderly and their
families.

osteoarthritis is one of the most important
causes of chronic disability in the United States
and other developed countries. The disease is
found in all organisms with bony skeletons’ (98).
Although it is not a disease of modernity-evi-
dence of it has been found in the skeletons of
Neanderthal Man and even some dinosaurs—be-
cause the incidence of osteoarthritis rises with
age, and because its prevalence increases as in-
dividuals live longer, it has become much more
common in recent years. This rising prevalence
may give osteoarthritis the “highest morbidity rate
of all mankind’s diseases” (98). Some evidence of
the disease has been found in 90 percent of peo-
ple by age 40 (in autopsy studies), but it causes
symptoms only in a minority at that age.

Variations in diagnostic criteria render statis-
tics on incidence and prevalence uncertain, as
they are for many other disorders. All estimates,
however, indicate that the process that underlies
osteoarthritis occurs in almost everyone if they
live long enough, and that symptoms become in-
creasingly prevalent and more intense with age.
The disease is severe enough in 16 million to 20
million Americans to cause symptoms (97,105).
Some form of arthritis other than rheumatoid ar-

‘Sharks, which do not have bony skeletons, but do have cartilag-
inous ones, are evidently immune to the ravages of osteoarthritis,

thritis was reported as affecting 47.5 percent of
those over 65 in 1981 (see Appendix A: Morbidity
and Mortality Data) and osteoarthritis would con-
stitute the vast majority of such cases. Osteoar-
thritis causing severe or moderate pain was noted
in 6.6 percent of those 65 to 74 in the National
Health and Nutrition Examination Survey (this in-
cludes only those cases for which patients re-
ported symptoms) (112). Had older age groups
been surveyed, the prevalence would have been
far higher. Other surveys have found evidence
of the disease in patients to dramatically increase
with age; changes in joint X-rays can be found in
only 4 percent of those aged 18 to 24, but in 85
percent of those 75 to 79 (105). Of those show-
ing some X-ray evidence of the disorder, 23 per-
cent reported moderate or severe symptoms. The
prevalence of osteoarthritis is higher in white
populations and lower in blacks, American Indi-
ans, and Asians living in Asia.

Osteoarthritis is a major factor in health care
costs and patient morbidity, but, like dementia,
is not a direct cause of death. osteoarthritis
causes an estimated 46 million visits to physicians,
3.7 million hospital days, 185 days spent in bed
away from the hospital, and loss of 68 million
workdays per year in the United States (104). The
Arthritis Foundation estimated the total costs of
all forms of arthritis at $13.3 billion in 1983 (96),
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of which osteoarthritis accounted for approxi-
mately 60 to 70 percent (more than $7 billion).
Although it is only one of hundreds of causes of
arthritis, it affects far more individuals than any
other cause.

Osteoarthritis should not be confused with
rheumatoid arthritis; only osteoarthritis is re-
viewed in this report. Rheumatoid arthritis is the
second most common form of arthritis, affecting
an estimated 6 million to 7 million people, but its
prevalence in many younger age groups makes
it less a disease of aging. Its cause is thought to
be disrupted immune function, and is quite dis-
tinct from the process underlying osteoarthritis.

Definitions and prevalence

Arthritis means inflammation of the joint, of
which osteoarthritis is one cause, Other names
for osteoarthritis include “degenerative joint dis-
ease, “ “osteoarthrosis, “and “hypertrophic ar-
thritis. ” These alternative labels reflect a degree
of medical disagreement about the disease proc-
ess, but the debate over proper terminology is
not germane to public policy regarding the con-
dition itself. OTA has selected “osteoarthritis” be-
cause it is the most common term. Osteoarthritis,
as used here, refers to the combination of bio-
chemical and anatomical changes in the joint that
cause symptoms in at least one joint.

Medical definitions of the disease are subject
to some controversy. Most physicians consider
the diagnosis if there is pain or stiffness and X-
ray evidence of joint damage. There is disagree-
ment, however, about the X-ray changes that in-
dicate osteoarthritis. Some physicians look for
unusual bone formations (osteophytes) around
the affected joint. others do not make the diag-
nosis without evidence of joint narrowing and
changes in the bone underlying affected joints.

What is osteoarthritis?

Osteoarthritis is the symptomatic disruption of
joint function. Functional impairment arises from
the biological changes described in this section,

T’rem: arthro-(joint) + -itis (inflammation).
‘From: osteo-(bone) + arthro-(joint) + asis (process)

which provide an introduction to the biology and
anatomy underlying osteoarthritis.

Joints are fluid-filled spaces lined by cartilage
and separating bones; those found on the limbs
(legs and arms) are adapted to permit easy move-
ment. Limb joints are most affected by this dis-
ease, especially those responsible for weight-bear-
ing (hips and knees), the vertebrae, and (for
unknown reasons) the joints closest to the tips of
the fingers.

Arm and leg joints are composed of a fluid-filled
cavity, surrounded by a fibrous capsule (see fig.
15). The surfaces that move against one another
are composed of cartilage. The cartilage sits over
bone. The cartilaginous surfaces are extremely
well adapted to ease of movement; they are four
times as slippery as Teflon ”, one of the most fric-
tionless artificial surfaces (98). Disruption of the
health of the cartilage tissue can reduce this ease
of movement, leading to joint stiffness. Irritation
of surrounding tissues leads to the symptom of
pain, osteoarthritis is one of the causes of ill
health of the joint cartilage.

Many types of injury to cartilage can lead to
changes similar to those seen in osteoarthritis
(102). Such changes include degeneration of the
cartilage, faulty attempts at repair, anatomic clefts
and blisters, and even complete exposure of
underlying bone. Injury can be caused by im-
posed immobility, removal of tissues that support
the joint, and extreme compression. The similarity
of normal cartilage repair to osteoarthritis has led
some to hypothesize that the disease is an abnor-
mal response to constant minor injury.

Joint cartilage relies on adjacent tissues for its
health. The surface of joint cartilage is coated with
special long chains of sugars and proteins. Bio-
chemical changes of these coatings have been as-
sociated with damage to cartilage, and can reduce
the slipperiness of the surfaces, causing increased
friction and yet more tissue damage.

Because cartilage does not contain blood ves-
sels,g it gets its nutrients and other factors from
the surrounding soft tissues and, more important-
ly, underlying bone. Proper cartilage repair ap-

‘Blood Vessels appear to be prevented from growing into cartilage

by a molecule that is produced by the cartilage,
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pears to require access to cells in the bone mar-
row (102). The repair process may be sensitive
to influences from other tissues as well, including
hormones (thyroid-stimulating hormone and so-
matomedin have been postulated) and other
chemical messengers (growth factors, growth
suppressors, and certain nucleotides have all been
suggested) (98)102), Osteoarthritis can, over a long
period, lead to severe joint deformity, enlarge-
ment of surrounding tissues, and immaobility.

Risk factors

The most important risk factor for arthritis is
age, which cannot be controlled. Other uncon-
trollable factors include (105):

. body type (risk is increased in stocky indi-
viduals, decreased in tall thin people);

. race (risk is increased in Caucasians over
blacks, Asians, and American Indians);

. diabetes (which may be partially controllable
when due to obesity) (98); and

. genetic traits (one possible form is influenced
by sex chromosomes; another involves many
genes).

There are also some controllable risk factors:

. Obesity (many studies support this, but some
do not) (98);

. occupation (risk is increased in coal miners,
dock workers, and dominant hands of weav-
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ers, but not in pneumatic hammer drillers);
and
. exercise.

one possible risk factor, exercise, deserves spe-
cial mention. Many orthopedic surgeons fear that
the current popularity of jogging and other vig-
orous exercises may exacerbate osteoarthritis. It
would be ironic if strategies that could prevent
some deaths (e.g., from cardiovascular disease and
stroke) were to worsen disability due to osteoar-
thritis. There is ample evidence that overexercise
can worsen the condition of those who have the
disease. Evidence that exercise can precipitate it,
however, is unclear. Studies of marathon runners
did not show more osteoarthritis of the hip, and
studies of soccer players showed some indications
of the disease, but other signs and symptoms
were absent (105). Whether osteoarthritis can be
caused by exercise thus remains an important
unanswered question.

Diagnosis

The diagnosis of osteoarthritis is made by cor-
relating symptoms of pain and stiffness with X-
ray evidence of changes in joints. other causes
of arthritis must be eliminated by history, physi-
cal examination, and laboratory tests. Such other
causes include infection, deposits of mineral crys-
tals (from gout or other metabolic disorders), and
some systemic diseases. one problem in making
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the diagnosis is that some patients wait for pro-
longed periods before seeing a professional. An-
other problem is that physician and patient per-
ceptions of the severity of the illness may differ.
one study found that while physicians’ and pa-
tients’ judgments of the degree of disability agree
for low levels, physicians may underrate the dis-
ability at higher levels (where such error may
make a greater difference) (107). The authors
point out that this can erode mutual trust, and
can lead to a paradox in that the physician be-
lieves that treatment is successful, but the patient
does not.

Preventof di sability and treatment

The Arthritis Foundation notes that patients
with osteoarthritis wait an average of 4 years be-
fore seeking medical attention from a physician.
This is unfortunate, because the progression of
the disease can be retarded, and its symptoms
ameliorated by routine treatments (table 9).

CHANGING THE PATIENT'S ENVIRONMENT
AND HABITS

Some symptoms of osteoarthritis can be pre-
vented by treatment and directed programs of
exercise and physical therapy. Some simple inter-
ventions can greatly retard the progression of the
disease. Use of a cane can, for example, reduce
the stress placed on the hip during walking by
a factor of 2 or 3 (113). Changing the environment
by adapting beds and chairs for easier entry and
exit, and arranging living space to avoid use of
stairs can greatly diminish the demands on the
individual, and can minimize the need for move-
ments that exacerbate the disease (113).

Weight reduction is often recommended to re-
duce the weight strain placed on knees and hips.
Job changes away from physically demanding oc-
cupations may reduce joint wear and tear, and
altering sports activities may be necessary to pre-
vent acceleration of joint degeneration.

Devices that compensate for diminished func-
tion, especially of the hand and major joints of
the legs, could greatly improve the independent
and relatively normal functioning of those af-
fected by osteoarthritis. There appears to have
been little attention given, for example, to design-

Table 9.—Treatments for Arthritis

Assistive devices:

.Canes and devices that facilitate walking
. Special utensils

. Adapted furniture

. Special stairways

. Enlarged keyboards

. One-floor architecture

Physical therapy:

. Balanced program of rest and exercise

. Special movement and relaxation therapy directed at
specific joints

. Weight loss

Drug thearapy:

. Aspirin

. Nonsteroidal anti-inflammatory agents

. Others (steroids, etc.)

Surgical therapy:

. Hip joint replacement
.Bone reshaping (osteotomy)
.Joint debridement

Future possibilities:

. Specific hormones or growth factors active on joint
cartilage

.Joint surface replacement

. Cartilage transplantation

. Improved joint replacement techniques and
replacements for joints in addition to the hip

.More and better assistive devices

SOURCE: Off Ice of Technology Assessment.

ing computer keyboards to make them accessi-
ble to the millions of Americans whose hand mo-
bility is restricted by this disease.

PHYSICAL THERAPY

Treatment of osteoarthritis involves balancing
joint movement with protecting the joint from ex-
cessive movement. This implies the need for a
proper balance between exercise and rest. Weight
bearing and movement are imperative for proper
cartilage repair (98), but overexercise is a well-
known cause of excess disability. Physical thera-
pists, physiatrists (physicians engaged in physi-
cal therapy), and other providers can be effec-
tive in reducing muscle spasm and in training
patients to exercise and rest specific joints.

DRUG THERAPY

There are several drug therapies for osteoar-
thritis. The most common is the use of high doses
of aspirin. Aspirin has the unusual characteris-
tic of being both a painkiller and an anti-inflam-
matory agent, which makes it suitable for treating
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both the process that causes pain (inflammation),
and the pain itself. Aspirin may also directly af-
fect some biochemical processes involved in car-
tilage repair, thus improving the repair process.
But because it can cause digestive disturbances,
ringing in the ears, and other adverse effects, and
some patients have violent reactions to it, aspirin
cannot be used by all patients. Further, recent
reports based on animal studies suggest that some
effects of aspirin can inhibit proper healing of ar-
thritic joints (101)108). Such studies have not yet
been extended to research on humans, hence
their relevance to standard therapy is not yet
Clear.

Among the other drugs used in treating osteoar-
thritis, the most common is a class of drugs called
nonsteroidal anti-inflammatory drugs. These re-
duce joint inflammation and can prevent some of
the resulting pain and stiffness. Many such agents
are widely prescribed, including indomethacin
(Indocin™), ibuprofen (Motrin®), naproxen (Nap-
rosyn@), and others. These drugs are, in general,
reserved for patients who cannot tolerate aspirin.
They are more costly than aspirin, and have sig-
nificant side effects (109). Several drugs in this
group have recently been withdrawn from the
market because of side effects, and two others
are currently under investigation by FDA. Devel-
opment of safer anti-arthritic drugs in this class
is a high priority in the laboratories of many phar-
maceutical manufacturers.

Steroid drugs are not generally used for routine
treatment because of the many possible side ef-
fects, but they can be effectively used by local
injection for flare-ups, or before surgery.

SURGERY

Total joint replacement is a relatively new tech-
nique, made possible by technological advances
in low-friction materials, biocompatible plastics
and metals, and development of cements that can
function in bone. The joint most commonly re-
placed is the hip, but some centers are also per-
forming knee replacement surgery, and surgery
on other joints, such as fingers and shoulders, on
an experimental basis.

More than 60 percent of the 75)000 total hip
replacements done in the United States annually

are done in those over 65, mainly because of os-
teoarthritis (110). Hip replacement is now a rou-
tine procedure, which can reduce pain, improve
mobility, and has a low risk of failure. The risk
of death during the operation is less than 1 per-
cent, and the risk of infection is similarly low. In-
cluded in the I-percent risk are clot formation
in leg veins (clots can cause severe problems if
they break off and pass through the heart to the
lungs). Temporary urinary retention is found in
15 to 30 percent of patients. A major conference
on the subject at the National Institutes of Health
(NIH) concluded that hip replacement “when done
for incapacitating pain and dysfunction . . . gives
a predictably excellent result in the vast majority
of patients” (110).

The same conference found that present tech-
nology results in 90 percent of devices remain-
ing functional 10 years after surgery (110). The
main complication of total hip replacement is loos-
ening of the apparatus. Fracture of the device oc-
curs in approximately 0.5 percent of cases. A
search for improved cements to keep the devices
in place, and development of devices that do not
require cement (by allowing bone growth into the
device) are underway (105). New technologies also
may permit detection of loosening by detecting
sounds of the device under stress (111). Surgical
replacement of hips and other joints is effective,
but expensive.

It is estimated that $700 million was spent in
1979 for hip replacements alone, 59 percent of
which was done to replace joints affected by os-
teoarthritis (103). The rising numbers of elderly
in the U.S. population, especially of those who are
very old, suggests a rapid increase in this total
unless means of preventing osteoarthritis can be
found. The potential for cost growth as more joint
replacements are done is a topic of concern for
health policymakers. There are large numbers of
potential recipients, and as the technology ad-
vances, such surgery may well become more at-
tractive to a larger proportion of those with
osteoarthritis or osteoporosis, This raises the
prospect of difficulty in establishing criteria for
deciding who should be entitled to joint replace-
ment, establishing publicly acceptable mecha-
nisms for rationing or otherwise constraining
access to joint replacement through Federal pro-
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grams, or continued cost escalation driven by
demand.

Osteotomy involves reshaping the bone to re-
duce stress, or to provide a more favorable ana-
tomic orientation of the joint. It is now less com-
monly used because of the advent of total joint
replacements. joint debridement is removal of un-
wanted tissue from the joint space, and can help
when there is free cartilage or bone irritating the
joint. Hip surface replacement is also being tried
for some cases of arthritis, mainly in younger pa-
tients (106),

POSSIBLE FUTURE DEVELOPMENTS

Future prevention and therapy of osteoarthritis
may include new drugs to promote cartilage
growth and regeneration, production of growth
factors and hormones through biotechnology, im-
proved joint replacement, regrowth or replace-
ment of joint surfaces, and development of de-
vices to compensate for diminished function,
Increased attention to this potentially large mar-
ket by companies that produce devices could also
greatly improve the functioning of arthritic in-
dividuals. Designers of chairs, stairways, beds,
telephones, and computer keyboards are likely
to adapt their designs for use by the growing
numbers of those affected by arthritis. Develop-
ment of “smart” technologies to assist in daily
activities should prove highly marketable to this
large subpopulation.

Quackery

A major problem in arthritis treatment is the
proliferation of quack remedies and consumer
fraud. The Consumers Union notes that “quack-
ery thrives best on human illnesses for which
there is no cure” (99). The persistent and unremit-
ting symptoms of pain and stiffness also spur the
search for remedy, or the promise of it. The large
number of affected individuals encourages pro-
moters to try to tap this potentially lucrative mar-
ket. Both chronic discomfort and high prevalence
contribute to the problem of quackery. Further,
the episodic nature of the illness can breed per-
sonal anecdotes of “successful” treatments, when
an individual happens to take action just at the
time the symptoms are naturally subsiding.

one additional factor can render arthritis vic-
tims vulnerable to the attractions of useless sub-
stances, devices, and procedures: the patient’s
perception that traditional medicine has failed.
This can be exacerbated by the frequent disparity
between the patient own measure of discomfort
and that acknowledged by medical practitioners.

The Arthritis Foundation has variously esti-
mated the amount spent on false or unproven
remedies as $950,000 and $1.8 million (96,97).
Quackery can take many forms:

drugs;

. chemical mixtures (often containing hor-
mones);

. diets;
special “clinics”;

. devices; and

. “therapeutic” jewelry (e.g., copper bracelets,
gold, etc.).

Examples of useless or unproven remedies in-
clude DMSO, a common chemical solvent, which
has been heavily promoted for relief of arthritic
symptoms, despite a lack of verifiable effects. Cop-
per bracelets were popular for a time, and one
patently fraudulent device, the “Vryllium Tube,”
consisted of $0.02 worth of salt and sold for $250.
Special clinics in Mexico and the Dominican Re-
public have catered to the desperation of arthritis
victims, and special diets and diet books can be
found in profusion (99).

The creative marketing techniques sometimes
used by American drug companies, encourage un-
enlightened self-medication. Promoting agents to
the public for relief of arthritis symptoms can lead
to inaccurate self-diagnosis, and, in the words of
a 1977 FDA panel, “Consumers who self-treat with
an over-the+ ounter pain reliever for these dis-
eases, without first seeking medical attention, may
be risking irreversible damage to joints and other
tissues” (99).

Social factors

As with any other chronic condition, optimal
patient functioning relies not only on physiologic
change and medical intervention but also on social
variables and public policy:
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Ris clear that patient motivation, patient com-
pliance, education level, socioeconomic status,
arrangement of health care resources in the
community, payment mechanisms, public and
patient education programs, and family support,

Osteoporosis”

among other factors, may be as important deter-
minants of disability as are the biologic activity
of the disease or the extent to which that biologic
activity may be controlled by medicinal agents
(loo).

Introduction

Osteoporosis (“porous bone™) is a major chronic
disorder of older people. It is defined as a condi-
tion in which total bone mass is decreased while
bone volume is unchanged; therefore the density
of the bone decreases. This thinning of the bone
increases its fragility and makes it more suscep-
tible to fracture. Activities and stresses that would
not harm normal bone can result in fractures of
osteoporotic bone. Loss of bone mass occurs in
all people as they age, but the rate of loss is higher
in women for about 10 years immediately follow-
ing menopause, This period of rapid loss causes
women to be especially subject to fractures and
the secondary problems that ensue.

This predisposition to fracture makes osteopor-
osis of significant importance to individuals over
40 and to the health care system.

Magnitude of the clinical
and social problem

Osteoporosis is an important cause of morbidity
and mortality in the elderly. It appears to be the
underlying cause of about two-thirds of hip frac-
tures in older people (132). The incidence of hip
fractures due to osteoporosis was estimated to
be 98 per 100)000 people in the United States in
1977 (130)132); their total annual cost (acute care
only) was estimated to be about $800 million. The
total cost of osteoporosis in the United States has
been estimated at $3.8 billion annually, and osteo-
porosis affects 15 million to 20 million Americans
(145)!

Greater life expectancy and rising health care
costs are expected to sharply increase the costs

This section written by Sheila Taube, Ph .D, as part of the ,XIH
Grants ,Associates Training Program,

related to hip fractures. The total number of pa-
tient days spent in general hospitals as a result
of hip fractures now ranks 10th among conditions
counted (131). Fractures of the wrist are also a
problem in people with osteoporosis and can re-
sult from relatively minor stresses. Vertebral frac-
tures are common; it is estimated that 25 percent
of white women have at least one vertebral frac-
ture by the age of 60 (122). Most of these frac-
tures are compression fractures—’crush frac-
tures” —in which the vertebra simply collapses
from the weight of maintaining the body in the
upright position. Vertebral fractures often go
unrecognized as fractures but may cause consid-
erable pain. The pain frequently is not restricted
to the area of the fracture, but can be felt in other
areas, such as the abdomen.

The immediate medical and surgical problems
posed by these fractures frequently foreshadow
a significant impact on the individual’s lifestyle.
A number of studies of patients who suffered hip
fractures (117,122,125,131) indicate a 16- to 40-
percent increase in mortality within the first year.
Only about 50 percent of patients are likely to re-
turn to pre-fracture mobility; approximately one-
third enter nursing homes and remain there per-
manently (127,129,131). Mortality rates related to
hip fractures were found to be higher in older
patients (over 80), males, and patients with de-
mentia or confusion (131). Of those patients who
were living at home prior to the fracture and ul-
timately returned home, about 20 percent had to
spend some time in a nursing facility during the
interim (127,131). This nursing care tends to in-
cur considerable expense, which is generally not
fully reimbursed by public or private health in-
surance. The social problems are also significant
because the patient is separated from his or her
friends, family, and regular activities, which can
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cause depression and other psychological
problems.

Direct costs of osteoporosis include diagnostic
tests, drugs, surgery, prosthetic devices, physi-
cal therapy, long-term care, and social rehabilita-
tion. The indirect costs include productivity de-
creases from lost labor and its impact on the gross
national product, although most osteoporotic pa-
tients are older women who are no longer in the
work force.

Biology and physiology

Bone consists of a soft protein framework that
is hardened by deposition of calcium salts. It is
a dynamic tissue that is constantly being remod-
eled (reshaped and renewed) throughout a per-
son’s life. Bones provide the skeletal structure for
the body and also serve as a repository of miner-
als such as calcium, magnesium, phosphorus, and
sodium, which are required for a variety of the
body’s functions. This remodeling of bone is ac-
complished by simultaneous resorption (removal
of structural components) and formation (redep-
osition). Any condition in which resorption ex-
ceeds formation results in decreased bone mass.

Resorption and formation are usually tightly
coupled so as to maintain bone structure and
function. This coupling appears to be a localized
phenomenon; the cells responsible for the resorp-
tion and formation processes are active in the
same bone surface at the same time. The resorb-
ing cells are called osteoclasts, and the forming
cells are called osteoblasts. The two cell types to-
gether are considered to be a “remodeling unit.”
Turnover of bone is high when there are many
“remodeling units” present and low when there
are few. The relative rates of activity of the two
cell types determine whether there is net gain or
loss of bone mass.

An individual’s total bone mass generally
reaches a maximum in the second to fourth dec-
ade of life and then begins to decline, The initial
rate of decline is the same for both men and wom-
en, about 0.5 percent per year. When women en-
ter menopause, however, the rate of bone loss
increases to 1.0 to 1.5 percent per year for about
10 years and then begins to slow again to a rate
similar to that in men (138,141). The rate of bone

loss differs for different parts of the skeleton
(138). Bones most affected include the metacar-
pal (the bones between the wrist and the fingers),
the neck of the femur (that part of the thigh bone
which forms the hip), and the vertebrae. Different
bones lose mass in different ways; bones of the
spine are more prone to losing their internal
structure, while those in the limbs become thin
near the edges.

The cause of age-related bone loss is not clear.
It appears that the rate of resorption is increased,
but it has been difficult to find a consistent cause
underlying this increase. The metabolic interac-
tions involved in bone turnover are complex, and
normal function depends on a balance of calcium
intake, absorption into the blood, deposition in
bone, and excretion. These processes are con-
trolled by hormones (particularly parathyroid and
adrenocortical hormones) and by vitamin D and
its derivatives. They are also affected by dietary
components other than calcium, such as protein,
phosphorus, fiber, and others.

Specific parameters that have been examined
have not provided consistent correlations be-
tween metabolic changes and increased bone loss.
There has been no direct evidence that increases
in parathyroid hormone levels associated with age
are any greater in osteoporotic patients (120).
There appears to be no relationship between the
degree of bone loss and the age of onset of men-
opause (128). There have been no consistent
changes in adrenocortical function documented
in osteoporotic individuals, although suggestions
have been made that subtle changes in function
of the pituitary, adrenal, or gonadal glands might
play a role in osteoporosis (128). Osteoporotic pa-
tients generally have lower body weight and less
muscle mass than nonosteoporotic controls, but
the significance of this observation is unclear
(118,128). It is possible that tall thin people can
less afford to lose bone mass than stockier people.

Current research is directed toward a better
understanding of the molecular aspects of bone
remodeling, Growth factors have been identified
that stimulate osteoblasts (the cells responsible for
bone formation). Human skeletal growth factor,
for example, may couple bone formation and re-
sorption and may be involved in osteoporosis
(144). Attempts are being made to define the cells
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and molecules that affect activity of both the
osteoblasts and the osteoclasts (135). With this
knowledge, it may then be possible to manipulate
the system to maintain the balance of activity nec-
essary to prevent bone loss. Much of the current
molecular research is on bone cells in culture, a
technique only recently perfected; it will take time
to relate findings in these experimental situations
to events actually occurring in the body.

Diagnosis

The diagnosis of osteoporosis can present ma-
jor difficulties. The diagnosis is made by exclu-
sion; the doctor must determine that the patient
has no other causes of bone loss, such as under-
lying metabolic disorders, metastatic cancer, mal-
nutrition, or drug-induced disorders. The condi-
tion is frequently undiagnosed until a fracture
occurs. Vertebral fractures are often detected by
accident when a patient has an X-ray taken for
some unrelated problem. Once fractures have oc-
curred, examination usually reveals considerable
bone loss. To make the diagnosis of osteoporosis,
the physician must first exclude other possible
causes of bone loss; if any specific disorders af-
fecting bone are found, appropriate treatment is
initiated. If no underlying cause is found, the con-
dition is considered to be osteoporosis.

In order to attempt to prevent fractures result-
ing from bone loss, it must be possible to detect
this loss early and to measure the rate of loss.
Standard radiographic procedures are not sensi-
tive enough to detect the early stages of the dis-
ease because 30 to 40 percent of the bone must
be lost before osteoporotic changes can be de-
tected by these techniques. Nevertheless, films of
the spine and hand can aid in the differential diag-
nosis of osteoporosis by identifying other diseases,
and are sensitive enough to detect later stages of
osteoporosis. The characteristic changes in ver-
tebral osteoporosis that distinguish this disease
from other bone diseases generally occur in the
lower portion of the spinal column (below the
sixth thoracic vertebra, at the midchest level).
Changes seen higher in the spine are usually due
to other causes, such as cancer, trauma, or in-
fection. The particular vertebral shape changes
are also characteristic of osteoporosis; for exam-

ple, the vertebral bodies may become increasingly
biconcave and wedge-shaped. Other shape
changes indicate that other disorders may be
present. Similarly, hand films can provide clues
for differential diagnosis since changes seen can
distinguish between osteoporosis and underlying
hormonal imbalances (137).

X-ray measurements are only useful once
changes have occurred; a procedure that could
detect very early losses and identify individuals
at risk would be of far greater value. More sen-
sitive methods for measuring bone density are be-
ing developed. Photon absorptiometry is a sophis-
ticated method that employs a highly focused
beam of light at one frequency to examine the
total mass of bone in the path of the light. This
technique is only useful for examining peripheral
bones (in the arms and legs) and is not yet avail-
able at all medical centers. Dual photon absorp-
tiometry, a modification of this technique, can be
used to examine the spinal column but its avail-
ability is even more limited. Quantitative comput-
erized axial tomography (CAT) scanning of the
spine can be used to make careful density meas-
urements of spinal bones, but is expensive and
not widely used. All of these techniques are be-
ing improved in terms of precision and reduction
of X-ray dose, but usefulness for routine screen-
ing must still be assessed. As yet there are no
reliable markers in blood or urine that can be
used to quantitate bone loss; some blood tests in-
dicate metabolic disorders, but these do not meas-
ure the condition of specific bones.

Treatment and prevention

The ability to measure bone loss prior to frac-
ture is likely to have important implications for
prevention and treatment. The pattern of bone
loss may provide physicians with clues concern-
ing other underlying disorders as well as with
prognostic information.

Treatment of osteoporosis is complex primari-
ly because it involves care of problems arising
from the underlying bone loss, that is, fractures
and their sequelae. As discussed earlier, hip frac-
tures are a major occurrence; surgical repair of
the fracture or replacement of the hip is required.
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Surgical techniques and prosthetic devices have
improved, and death rates now appear to corre-
late more with age and predisposing disease than
with common complications of surgery such as
infections and embolisms. Total hip replacement
is sometimes required. Fractures and the neces-
sary immobilization following surgery further
complicate the osteoporosis because lack of ex-
ercise results in further bone resorption and pre-
disposes the individual to formation of clots in
blood vessels.

Vertebral compression fractures cause pain,
postural changes, and increased strain on the
muscles of the torso. Treatment for pain and pos-
tural problems can include bed rest, analgesics,
and orthopedic braces of various sorts. Bed rest
must be balanced with a need for exercise be-
cause of the complications of immobility men-
tioned above, but rest may be necessary to re-
move the stress on the spine. Painkillers must be
used carefully as well, because of side effects such
as constipation and disorientation. orthopedic
braces can be very uncomfortable, but they do
relieve the pressure on the spine and permit
somewhat more mobility. Younger patients tol-
erate the rigid supports better than older patients.
There are exercises that can be performed safely
to relieve pain, but these should include only ex-
tension exercises; flexion can cause more pain and
may result in new fractures (140).

A major treatment issue concerns the measures
that can or should be taken to prevent further
fractures once it is clear that clinical osteoporosis
is present. Most studies indicate that lost trabec-
ulae of bone (the spiny meshwork inside the bone)
cannot be replaced, but significant research is be-
ing performed to determine how to decrease the
rate of bone resorption, As more information is
gained concerning the normal metabolism of
bone, attempts are being made to enhance bone
formation or decrease resorption. These include
use of mineral supplements, vitamin therapy, hor-
monal therapy, and exercise. Aside from wide ac-
ceptance of calcium supplements, few, if any, of
the “treatments” are accepted universally as ef-
fective. This is because more definitive studies are
required to prove cause-and-effect relationships,
or efficacy of treatments (121).

A consensus conference at NIH addressed the
question of defining optimum treatment of oste-
oporosis in April 1984, and concluded that care-
fully monitored estrogen therapy, calcium sup-
plementation, vitamin D administration or
exposure to sunlight, and exercise are all poten-
tially effective methods of treatment (145).

Vitamin D increases both bone resorption and
formation. Experience with this vitamin and its
analogs (all involved in calcium and bone metab-
olism) is limited, and the studies are inconclusive.
The best results have been obtained with an ac-
tivated form of vitamin D, but levels must be mon-
itored with care since too high a dose can increase
bone resorption (150), In general, vitamin D
should be used carefully because it is easy to at-
tain toxic levels.

Sodium fluoride (NaF) has been shown to in-
crease bone mass, but the bone has unusual crys-
tal structure and decreased elasticity. In addition,
joint pain and severe gastrointestinal problems
occur in as many as 50 percent of patients (139).
Calcium supplements given with NaF result in
more normal bone structure, but there are still
side effects in one-third to one-half of patients,
and it is not certain that the increased bone mass
is associated with fewer fractures. A large clini-
cal trial of NaF treatment is currently underway
under sponsorship of NIH.

Hormone treatments may also prove effective
in treating osteoporosis. Preliminary studies using
parathyroid hormone or its active fragment have
not been encouraging; both resorption and dep-
osition increased (136). Use of estrogen, a female
sex hormone, has received a great deal of atten-
tion. Most researchers now agree that estrogen
therapy for the first few years following meno-
pause slows the rate of bone loss to that of men
or premenopausal women. why female sex hor-
mones affect bone physiology is not clear, Never-
theless, empirical studies support a consensus that
low doses of estrogen” are beneficial in terms of
bone formation and resorption, and in prevent-
ing fractures of the hip, in the arm, and above

11Wh_ given cyclically with progestins and periodic withdrawal
of both hormones to allow bleeding, analogous to uses for contracep-
tion and menstrual regulation.



Ch. 3—Selected Chronic Conditions, Technology, and Biomedical Research 99

the wrist. (124,133,149). When to terminate treat-
ment has not been agreed upon, and the mini-
mum effective dose is under investigation (123).
Another controversy arises over the dangers of
estrogen treatment—the increased risks of both
blood clotting and cancer of the lining of the
uterus (endometrial carcinoma). For women who
have had hysterectomies, estrogen therapy ap-
pears to be relatively safe because the risk of en-
dometrial carcinoma is removed. A newly un-
covered aspect of estrogen therapy, however, is
encouraging; the overall mortality of women dy-
ing from all causes is lower for those treated w-ith
estrogen than for those who are not (116). The
guestions about estrogen use as a routine meas-
ure in postmenopausal women cannot be an-
swered without more long-term prospective stud-
ies. These studies are difficult to perform because
women have to be followed over many years (per-
haps as long as 20 or 30 years), and there are ethi-
cal questions as well. The relative risks and costs
of osteoporosis and endometrial carcinoma have
been compared (148), and it has been suggested
that if osteoporosis is already present, the risks
of further deterioration are greater than for en-
dometrial carcinoma. Because the issue has not
been resolved to everyone’s satisfaction, estrogen
therapy has not been recommended as a regimen
and its use is being evaluated on a case-by-case
basis. FDA has, however, approved estrogen for
treatment of osteoporosis at the physician’s dis-
cretion, and carefully monitored estrogen ther-
apy was recommended for white women at the
NIH Consensus Conference (145).

one recent finding may change treatments for
osteoporosis. Thiazide diuretics, used in the treat-
ment of heart failure and hypertensions, appear
to be associated with reduced numbers of bone
fractures among women taking them (147). Fur-
ther investigation of this phenomenon may lead
to a new strategy for treatment.

Calcium intake and absorption are widely ac-
cepted as important in preventing osteoporosis
(134). Calcium alone is considered effective in
slowing bone resorption, but the amount of cal-
cium in the diet decreases as people grow older
because of changes in the foods they eat (121),
In addition, absorption from the gut appears to
decrease. The cause of this decrease is not clear,

Increasing the intake of calcium does appear to
increase the total amounts of absorption, and cal-
cium is not toxic in the amounts necessary to pro-
vide adequate absorption (143). However, there
are some contraindications to calcium supple-
ments: decreased blood flow through kidney (di-
minishing kidney filtration rate), or hyperpara-
thyroidism, but these conditions can be assessed
prior to prescribing supplements.

Proper calcium intake should be maintained as
people age, and this may require supplementa-
tion of the normal diet. In order to achieve ab-
sorption of the recommended amount of calcium
(800 to 1,000 mg per day), it is probably neces-
sary to consume 1.5 to 2 times this amount (still
within the safe limits). Active forms of vitamin
D that enhance calcium absorption from the in-
testine are under investigation by the FDA, and
may prove useful in preventing osteoporosis. Cal-
cium may not be the only mineral involved in os-
teoporosis. Zinc deficiency has also recently been
associated with osteoporosis, but its the link to
the thinning of bone has not been established
(115).

Another critical element in maintaining bone
health is exercise, specifically weight-bearing ex-
ercise. Bone mass decreases when physical activ-
ity is reduced. Studies of immobilized subjects
have indicated that loss of bone begins very soon
after immobilization, and on full bed-rest the cal-
cium loss is about 200 to 300 mg per day (about
one-fourth to one-third of the Recommended Die-
tary Allowance) (119). Exercise has been shown
to increase bone mass in normal individuals dur-
ing recovery from immobilization (146) and in
women after menopause (114, 142). Once osteo-
porosis has been diagnosed, the exercise program
should be carefully designed to avoid stress to
fragile bones.

Although this discussion has concentrated on
treatment efforts aimed at further reducing bone
loss and fractures once osteoporosis has been
diagnosed, some comments also apply to preven-
tion of the disease. Studies to date suggest that
bone mass must be built and maintained prior to
the fifth decade of life and that the greater the
bone mass at its peak, the more the individual can
afford to lose before the bone becomes subject
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to fracture (121). Women especially should be
sure to eat calcium-rich foods and to carefully
assess their diets to assure proper calcium in-
take.” Nutrition is a complex science, and calcium
absorption and excretion are affected by other
components of the diet such as protein (high pro-
tein increases calcium excretion) and fiber [effects
are not clearly understood yet) so that an indi-
vidual’s entire diet must be analyzed to assure
proper nutrition. It is also important for women
to maintain muscle and bone mass through reg-
ular exercise. The NIH Consensus Conference rec-
ommended that women take 1,000 to 1,500 mg
calcium daily, starting well before menopause
(145).

To determine the extent to which age-related
bone loss can be retarded by calcium supplemen-
tation, studies must be performed over a period
of time that is long enough to permit accurate
rates of loss to be calculated. Studies are needed
to assess calcium absorption under different con-
ditions, i.e., high concentrations of calcium, ef-
fects of other nutrients, etc. Prospective longitu-
dinal studies are required to establish a firm
relationship between calcium nutrition in early
life and development of peak bone mass as well
as the relationship between peak bone mass and
later susceptibility to fracture. The longitudinal

“Wood sources of calcium in food are dairy products, and vege-
tables such as parsley, soybeans, and spinach. For those who can-
not tolerate milk easily, yogurt is an acceptable substitute. Calcium
supplements are readily available as over-the-wounter products,

Policy for basic biomedical research

Provision of health care for the increased num-
bers of older individuals in American society will
involve activity in many sectors: prevention of dis-
ease, promotion of health, good nutrition, deliv-
ery of health care, diagnosis and treatment of dis-
eases, and research into all of these. This section
focuses on that segment of the Federal Govern-
ment’s activity related to biomedical research.

In light of the aging of the American popula-
tion, those diseases that are more common in the
elderly will affect a higher proportion of the total

studies necessary to prove cause and effect are
almost impossible to carry out because of the long
time span over which observations and measure-
ments must be made. However, some of the nec-
essary evaluations could be included in ongoing
longitudinal studies such as the Baltimore Longi-
tudinal Study on Aging. One longitudinal study,
sponsored by NIH, started in 1967. Those in the
study are just now entering the age of suscepti-
bility to osteoporosis.

Because the various methods of preventing or
treating osteoporosis have not been rigorously
compared for relative efficacy (126), there is a
clear need for randomized clinical trials.

Summary

Osteoporosis affects a significant number of
elderly individuals. The morbidity and mortality
associated with fractures are costly in terms of
hospital care, long-term care, and rehabilitation,
and the social costs to the individual and his or
her family are substantial, although they cannot
be precisely measured. Although research on
bone physiology suggests the availability of pre-
ventive measures and treatments to those who
are susceptible to osteoporosis, most prevention
methods still require confirmation by research.
Earlier diagnosis is considered important to a bet-
ter prognosis, and such new technologies as pho-
ton absorptiometry make earlier diagnosis pos-
sible.

population, Research on aging and diseases that
affect older people will therefore become progres-
sively more important, and funds expended in this
area are likely to benefit more individuals. The
Federal Government devotes 27 percent of its
funds to services for older citizens and disburses
$53.5 billion for Medicare and Medicaid, the two
largest health care programs for older Americans
(154). In the most recent inventory of Federal re-
search specifically on aging (but not including all
research on diseases common in older people),
a task force found Federal spending for biomed-
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ical research on aging was $177 million in 1980"
(163). The agency supporting the largest amount
of research on aging was the National Institute
on Aging (NIA), which spent $42.3 million, or 24
percent of the total. These figures do not, how-
ever, include all research on such disorders prev-
alent among the older population as stroke,
atherosclerosis, or arthritis. In terms of other
disorders, such as dementia, NIA has taken the
lead. Research figures on the diseases for which
most research is performed at institutes other
than NIA would significantly expand the totals.
Precise figures cannot be given because survey-
ing research on diseases important to the elderly
population would entail making difficult judg-
ments about which diseases to include, and would
necessitate another, much larger, inventory
effort.

It is clear, however, based on research expend-
itures compared to health care costs, cited in
other sections of this chapter, that research on
several chronic conditions of older Americans is
relatively neglected. Federal research expendi-
tures on Alzheimer disease, for example, total less
than $40 million, compared to $8 billion to $10
billion Federal outlays for acute and long-term
care, and roughly equal contributions from pri-
vate sources.

While there is no complete accounting of the
resources devoted to research on all diseases of
importance to the older American population, it
is possible to make rough estimates of the rela-
tive Federal costs of health care and biomedical
research for the total population. In 1982, costs
of health care were $322 billion nationwide, ac-
counting for 10.5 percent of the gross national
product. In this same year, estimated total Fed-
eral and non-Federal funding for health research
and development was $9.2 billion, or 2.9 percent
of total spending on health care. Appropriations
for the National Institutes of Health (NIH) were
$3.6 billion, or 1.1 percent of the total spending
for health care nationwide. NIH sponsors the vast
majority of federally sponsored biomedical re-

“This inventory was done primarilv bv computer search of
abstracts for aging-related terms. This procedure WoUld miss many
basic science and clinical projects relevant to diseases highly prev-
alent in the older population that not did not include such terms,

search (comprising 37 percent of all health re-
search, and 69 percent of Federal support for
overall biomedical research). An approximate fig-
ure for relative Federal spending for health care
V. biomedical research might thus be estimated
by comparing NIH funding to spending for fed-
erally funded health care through the two largest
programs, Medicare and Medicaid. In 1982, these
two health programs disbursed $83 billion from
Federal sources. The NIH budget would constitute
4.4 percent of this total (see fig. 16).

Federal funding for biomedical research has re-
mained fairly constant in real dollars over the past
decade, but has declined as a proportion of health
care costs from 3.9 percent in 1972 to 2.9 per-
cent in 1982. Funding for biomedical research has
also failed to keep pace with overall trends in re-
search and development: the proportion of dollars
going to biomedical v. other types of research de-
clined from 12.4 percent in 1972 to 11.7 percent
in 1982. The proportion of funding for health re-
search provided by the Federal Government de-
clined from its 1977-79 peak of 41 percent of all
health research support to 36 percent in 1982,
and is now approximately the same as the Fed-
eral share a decade ago (when it was also 36 per-
cent) (see fig. 17).

There is no method of determining an optimal
level of Federal spending for biomedical research
overall or even for a particular disease or class
of diseases. There is no competitive market that
can establish an equilibrium among spending for
prevention, diagnosis, treatment, delivery, and re-
search. In the absence of such a self-correcting
mechanism, decisions about the relative levels of
support are made administratively, based on a
calculus of mixed economic, biological, ethical,
medical, and political considerations.

Congressional role in supporting re-
search on aging

The growth of biomedical research in the
United States has depended on action by Congress
to authorize and fund the Federal agencies re-
sponsible for performing and coordinating re-
search, especially at NIH, The NIH budget has
grown from $48,000 in 1933 to $55 million in
1953 to $4.3 billion in 1984. This growth has oc-
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Figure 16.—National Health R&D, 1972 and 1982, as Related to Total R&D Cost and Total Health Cost

Total R&D Cost
1972 $28.5 billion

Health R&D $3.5 (12.40/0)

19821 $79.0 billion
est.

\ Health reD) $9.2 (11.7%)

Total Health Cost

1972 $89.9 billion

~Heaith R&13 535 (3.9%)

National Expenditures for Health,
Total R&D, and Health R&D, 1971-81

$400 g e

Billions

1972 73 74 '75 76 '77 '78 '79 80 '81 '82
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1982
est.

$317.0 billion

-Health R&D $9.2 (2.90/0)
SOURCE NSF and NIH

SOURCE HCFA, with adjustments of R&D (and theretore of totals) to conform to NIH data

curred as a consequence of wide acceptance
among congressional leaders of the importance
of biomedical research. In 1974, Congress created
a new institute at NIH, the National Institute on
Aging, “for the conduct and support of biomedi-
cal, social, and behavioral research and training
related to the aging process and the diseases and
other special problems and needs of the aged”

(Public Law 93-296).

NIA has taken a clear lead in research on some
disorders. For example, it supports the largest
effort on Alzheimer disease and dementia. NIA
obligated $9.3 million out of a total of $22.3 mil-
lion spent on Alzheimer disease in fiscal year
1983. This proportion will further expand with
the substantial increase of funds designated for
research on Alzheimer disease and related dis-
orders in fiscal year 1984 ($36.4 million to $37.8
million). NIA was intended to focus its efforts on
the disorders and problems of older Americans.
NIA coordinates research among the various in-
stitutes, and incorporates biological and social
science research into a national research plan on

aging.
NIA has convened panels of experts to formu-

late planning for national research on aging. Their
most recent report entitled, A National Plan for

Research on Aging (165), has played a pivotal role
in determining current research priorities.

Congress has supported growth at NIA over the
past decade. The appropriations figures itemized
below show the rise in funding for NIA. Although
these figures have not been adjusted for inflation,
they do show an increase in the proportion of NIH
funding devoted to aging research. But because
NIA remains the second smallest of the institutes,
the increase at NIA has little proportionate im-
pact on overall NIH funding allocation. (For ex-
ample, the 1983 appropriation of $91.6 million for
NIA compares with $595.7 million for the National
Heart, Lung, and Blood Institute (NHLBI) and
$962.6 million for the National Cancer Institute.)

Appropriations for the National Institute on Aging
(millions of dollars)

Fiscal year 1976 . . ... ............... ... $19.3
Fiscal year 1977 . . .. ... ... i 30.0
Fiscal year1978........................ 373
Fiscal year 1979 ... ... ... . i 56.9
Fiscal year 1980 ............ .. ..ot 70.0
Fiscalyear1981........................ 75.6
Fiscalyear1982........................ 81.9
Fiscalyear1983........................ 91.6
Fiscal year 1984 .................... ..., 112,3

SOURCE Fiscal years 1976-82 NIH Data Book, NIH publication No 83.1261, final year
1983 and 1984 Congressional Record H 8445, Oct 20, 1983
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Figure 17.—National Support for Health R&D by Source, 1972-83
(Dollars in Millions)
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SOURCE: National Institutes of Health (164).

NHLBI provides most of the support for re-
search on cardiovascular and respiratory diseases,
disorders that are responsible for most deaths
among older populations. The National Institute
of Arthritis, Diabetes, and Digestive and Kidney
Diseases (NIADDK) expends most of the funds that
support work on arthritis and osteoporosis, con-
ditions that are major causes of disability among
the elderly. The National Cancer Institute funds
research on cancer, one of the most feared killers
of older Americans,

Reasons for supporting
biomedical research on aging

HEALTH AS A JUSTIFICATION FOR
BIOMEDICAL RESEARCH
The most compelling reason for supporting bio-
medical research is the future health of the Amer-
ican population. Investment in research now is
a means of conferring improved health on pres-
ent and future Americans, and providing infor-
mation for use by all populations in the world.

The primary product of research is informa-
tion that is freely available to all—that is exclusive
to no particular group. This aspect of research
places it in a category economists call “public
goods.” For example, a successful treatment of ar-
thritis would improve society as a whole by de-
creasing demand for social services, and by im-
proving the quality of life of countless individuals
who cannot now be identified. Much as we all
benefit from free access to information about
weather, we are all better off for knowing how
to prevent ill health. Most biomedical research is
funded by the Federal Government because mar-
ket mechanisms cannot serve to adequately allo-
cate resources to long-term research. Market
mechanisms fail, in part, because of both the high
degree of uncertainty associated with basic re-
search and the general applicability of many re-
search results (a company does not gain relative
advantage from investment if all companies can
apply the results of its research). Progress in re-
search is most rapid when there are many groups
investigating closely related topics, and when re-
search information is freely disseminated, another
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reason that private corporations cannot support
research as easily as the public sector. An indi-
vidual company’s incentive to invest in research
is reduced to the extent that it cannot control its
use and dissemination: wide dissemination yields
greater research efficiency overall, but provides
less direct benefit to the sponsoring company.
Further, no single company can support a re-
search program large enough to assure a balanced
program of research in large scientific areas.
Since World War I, the Federal Government has
adopted the responsibility for supporting basic
biomedical research because of this absence of
an adequate market mechanism.

The main justification for basic biomedical re-
search is future reduction of mortality and mor-
bidity. Reduced illness can reduce overall health
care costs through:

+ more effective prevention;

« reduction in the severity of disability leading
to increased productivity;

+ prolongation of productive life span;

« improved diagnosis allowing more specific
treatment or prevention;

+ reduction in the cost of a particular disorder
(e.g., poliovirus vaccine reduced the need for
supportive therapy of the victims of polio-
myelitis);

« improved function in individuals permitting
less use of medical care (e.g., treatment of
cardiovascular illness permitting patients to
remain at work, while also improving their
quality of life);

+ replacement of expensive treatment by a
cheaper form (e.g., replacement of some sur-
gery by new drugs for peptic ulcer disease,
or replacement of coronary bypass surgery
by drugs or catheter surgery);

+ reduction in the number of useless therapies,
incorrect diagnoses, or errors in treatment;
and

« improved delivery of services.

Historical analysis suggests that each of these
justifications for biomedical research can be sup-
ported in particular instances. Research can also,
however, increase health care costs through:

. increased life span leading to a longer period
of incurring health care costs for any par-
ticular condition;

¢ increased life span leading to acquisition of
more disabilities;

® replacement of a lesser health cost with a
greater health cost (e.g., those who would
have died from polio have lived long enough
to develop arthritis, coronary artery disease,
and dementia®);

¢ discovery of new treatment modalities (e.g.,
new treatments for disorders that would pre-
viously have gone untreated, such as drug
treatments for certain cancers);

¢ discovery of new methods of diagnosis (there-
by incurring increased costs required to con-
firm or eliminate treatment alternatives);

® development of more complex therapy (e.g.,
multiple drug therapy for cancer in place of
a single drug);

¢ requirement of testing for effective preven-
tion (e.g., requiring a laboratory test for mon-
itoring drug treatments);

e increasing medical errors by making diagno-
sis, treatment, or prevention more complex;
or

¢ increasing the complexity of health care pro-
vision, thus requiring new capital outlays,
new types of service providers, and more
specialized education.

Basic biomedical research does not, therefore,
necessarily lead to savings on health care costs
in all cases. The goal of biomedical research is
health, not parsimony. Federal investment in bio-
medical research can assure future generations
of improved health, but reduction in the cost of
health care is not guaranteed. Even improved
health is not guaranteed, although it becomes in-
creasingly probable as more resources are de-
voted to biomedical research.

ECONOMIC JUSTIFICATIONS FOR
BIOMEDICAL RESEARCH

Future Savings in Health Care Costs.—
While the most widely accepted reason to sup-
port biomedical research is the promise of bet-
ter health in the future, there are also economic

14 Prevetion of polio, therefore, may actually increase lifetime
health care costs for any particular individual. However, those who
would have died of polio would also have been prevented from con-
tributing to society. Premature mortality, conversely, may actually
reduce health care costs but increase overall costs to society. Dead
people cost less, but neither can they contribute.
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arguments for supporting basic biomedical re-
search. In addition to the possible savings in
health care costs for some technologies, several
other economic results can follow from progress
in biomedical research.

Restoration of health can also permit a return
to normal life, including contributing to economic
or industrial productivity. Many studies of cost/
benefit analysis relating to health take this fac-
tor into account. In the case of many older Amer-
icans, however, many of their activities are not
included in standard economic calculations of pro-
ductivity because they are retired. In such cases,
cost/benefit analysis may underestimate the total
benefits to society. Further, if the “human capi-
tal” approach of calculating lost wages were to
be rigorously applied to health care resource al-
location and research priority setting, resources
would be preferentially assigned to younger
working populations.

Industrial Applications.-One of the most ex-
citing new developments in industry is biotech-
nology, The new biological technologies promise
to become an important part of the international
economy (161). The new industrial techniques
comprising biotechnology all grew from biomed-
ical research. Applications of biomedical research
have thus spun off into the fields of environmen-
tal protection, food production, food processing,
energy production, and even submarine detec-
tion. Such industrial changes constitute national
returns on investment in biomedical research.
These alone might provide sufficient justification
for the investment, and at least provide additional
reasons for funding basic research at the national
level.

The health care industry is one of the largest
in the United States, accounting for 10.5 percent
of the gross national product. The health indus-
try is highly labor-intensive, employing large num-
bers of service workers. Health care is one eco-
nomic sector promising to produce many new
jobs in the coming decades.

one important force driving the growth in
health care is new biological and medical knowI-
edge. New knowledge has led to new technologies
for enhancing health and for industrial produc-
tion. Examples of industries based, at least in part,

on knowledge derived from biomedical research
include pharmaceuticals, diagnostic device man-
ufacture, hospital equipment production and dis-
tribution, and new biotechnology firms. Those
employed include scientists, technicians, physi-
cians, nurses, pharmacists, educators, social work-
ers, administrators, and government regulators.

REASONS FOR SUPPORTING RESEARCH
SPECIFICALLY ON AGING

NIA was created in response to a need per-
ceived by Congress to focus research specifically
on aging. This perception arose from the demo-
graphic pressures of anticipated growth in the
older American population, the potential increase
in health costs due to increasing numbers of
chronically ill persons in this population, and ne-
glect of research on aging (Public Law 93-296).
Several functions distinguish research on aging
from other biomedical and social science re-
search.

Older individuals have biological characteristics
that differ from younger cohorts. Examples cited
in this report include their special susceptibility
to side effects of drugs, increased incidence of
particular disorders, and vulnerability to concur-
rent diseases and multiple organ failure. Older
people are also more likely to suffer functional
impairments for those conditions that they have,
and are thus more vulnerable to limitations on
their independence. The reasons underlying the
reduction in functional reserve “that occurs in
many organs are not known, and the fundamen-
tal processes that cause the phenomenon of aging
are not understood. The primary goal of research
on aging is resolution of these problems.

Resource allocation:
who decides what

Congress determines funding levels for NIH and
other research agencies through its budget proc-
ess. As part of this process, decisions must be
made about:

. how much research money is devoted to re-
search overall,

*Functional reserve is the ability of a tissue or organ to respond

to new stresses without affecting the individual. A good example
is the heart’s response to vigorous exercise that diminishes with age.
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« how many resources are given to biomedical
v. other varieties of research;
allocation among the various institutes;
division within the institutes into intramural
or extramural research (that done at NIH or
elsewhere);

« division into basic research and clinical re-
search;

« duration of support for each grant;

+ division within the institutes into programs
for disease groups or scientific areas; and

« allocation among research projects, training,
investigator grants, institutional grants, clin-
ical projects, technology transfer, develop-
ment of applications, public information dis-
semination, and special activities.

Congressional debate about proper mechanisms
for funding of biomedical research has intensified
in recent years. Concerns have been expressed
about how to properly allocate funds, how to or-
ganize research, and how to determine how much
research should be in basic science and how
much devoted to other activities (e.g., promoting
development of new treatments, supporting clin-
ical trials of new drugs or treatments, or dissem-
inating information about health).

CRITERIA FOR ALLOCATION DECISIONS

There are at least four important determinants
of successful biomedical research. Each of these
is advocated by different groups in support of
funding for a particular area of science or focused
on a particular disease or group of disorders.

Scientific opportunity is important in produc-
tivity of any research. one cannot successfully
study even the most important health problems
if there are no scientific techniques with which
to address the relevant questions. The study of
bone diseases, for example, was inhibited until
recently by the absence of tissue culture meth-
ods for studying bone and cartilage cells. Study
of Alzheimer disease is still hampered by absence
of an adequate animal disease model. In some in-
stances, such scientific roadblocks can be crea-
tively circumvented; in other cases, the barriers
resist scientific inquiry. Scientists can, for exam-
ple, develop new instruments or tests that per-
mit information-gathering directly from affected
patients (e.g., noninvasive new technologies for

visualizing the living human brain), but cannot
deliberately cause Alzheimer disease in animals
or laboratory cells in order to study it.

The process of peer review by scientists has
arisen to measure the scientific validity of indi-
vidual grants or programs, thus promoting effi-
ciency in research. Peer review is by no means
flawless; studies have shown that there may be
a substantial factor of luck and reviewer bias in
some methods of peer review (162). Eliminating
the peer review process would, however, sacri-
fice evaluation of factors that are not attributable
to luck. Peer review might be improved, but is
unlikely to be replaced, because there appears to
be no other effective means of identifying scien-
tific priorities.

Personnel and environment are also essential.
Those doing the research must be properly
trained, have access to necessary equipment, and
have an environment of support from peers. In
several areas there is a shortage of personnel
trained to do research on a particular topic, which
makes research less robust than it could be. Few
medical researchers are trained to do computer
research, for example, and still fewer Federal
sources of fellowship provide support for train-
ing them. Many of the arguments in favor of func-
tional assessment and prevention initiatives, cited
in chapters 4 and 7, presuppose training and sup-
port of new researchers in these areas.

The environment for doing the research must
provide needed support services and an intellec-
tual atmosphere conducive to productive enquiry.
Evaluation of both the adequacy of institutional
support and aptitude of the individual research-
ers is another aspect of peer review.

One important reason for sponsoring intra-
mural research at NIH and for the support of
“centers of excellence” is the enhanced produc-
tivity achieved by concentrating groups of re-
searchers close to one another. For example, it
is not uncommon at many major research univer-
sities to find ready exchange of ideas at seminars,
lectures, and through informal laboratory inter-
changes. This rapid and easy diffusion of ideas
causes spread of new techniques into diverse
fields, proliferation of approaches to scientific
questions, and intensification and broadening of
research training. There is thus a “critical mass”
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phenomenon associated with biomedical re-
search: it is most productive where there is a suf-
ficient number of highly qualified scientists avail-
able to exchange ideas. Not all research, however,
is conducted at major research universities. Some
scientists are more productive when left on their
own, and many important ideas arise from those
who take a completely fresh approach to a scien-
tific problem, without being restrained by the
ideas of those around them. There are different
research styles, just as there are different styles
of management.

Importance of solving a problem is a factor in
allocating resources for research. Those problems
that cause the most social disruption, the great-
est number of deaths, or the highest levels of dis-
ability are those that society most wishes to solve.
The “burden of illness” can be measured by num-
bers of people affected, severity of disability, pub-
lic fear of developing a disorder, and untoward
social and health effects associated with a given
disorder. For example, cardiovascular diseases are
the most frequent causes of mortality among the
elderly; the severe symptoms of stroke and de-
mentia cause distress for the patient and his or
her family; arthritis causes chronic pain for a vast
number of individuals, but kills few; and the pros-
pect of cancer provokes widespread fear. Each
of these aspects of disease bears on the political
and administrative calculus of deciding how to
distribute research dollars. Recent congressional
debate has focused on how best to organize dis-
tribution of funds to NIH, Some prefer distribut-
ing funds along scientific lines (for research in
neurobiology, metabolism, genetics, or for basic
cell biology), while others favor increasing the
focus on particular diseases or disease groups.

Duration of grant support: the length of time
a research project is supported affects how sci-
ence is performed. Shorter periods of grant sup-
port permit greater flexibility of resource alloca-
tion at the national level because long-term grants
obligate funds in future years that cannot be re-
directed to new projects. Shorter grants also,
however, require scientists to apply for funds
more often, thus detracting from their primary
function of investigation. Short-term grants also
increase the paperwork associated with research
support because of the necessity of filing more

grant applications during the same period than
would be needed for long-term commitments.
Long-term grants also permit more stable assur-
ance for research personnel and stable develop-
ment of coordinated research programs. Deci-
sions about grant duration at the national level
thus balance the advantages of flexible yearly re-
search priority assessment against the need to
provide stable and reliable support for scientific
investigation.

SPECIFIC CONGRESSIONAL INVOLVEMENT
IN BIOMEDICAL RESEARCH

Congress creates new research institutions, an-
nually authorizes and appropriates funding for
research, and has control over some aspects of
how funding is allocated. Congress makes deci-
sions about resource allocation at three levels:

. Congress determines how much total fund-
ing to set aside for all biomedical research
at the Federal level.

. Congress may also choose to play a role in
allocating funds among the various insti-
tutes .”

. Congress may also ensure execution of par-
ticular projects or research plans.

The level of congressional involvement varies
from allocating money to be used at the discre-
tion of the Secretary of Health and Human Serv-
ices (usuall delegated to the Director of NIH) to
specific funding for particular types of grants.
Specific congressional involvement differs among
disease groups, scientific areas, and executive in-
stitutions that support research. There have been
historical variations in the intensity and specificity
of congressional action. Examples of general ac-
tions include creation of the NIH and the larger
institutes. Less general was the creation of NIA,
which was intended to encourage research in an
area of perceived neglect. Specific actions are
common in support of particular diseases or dis-
ease groups. For example, there were several pro-
posals for research specifically on Alzheimer dis -

“ongress must specifically authorize and fund the ,National Can-
cer Institute and the ,National Heart, Lung, and Blood Institute be-
cause of the character of the legislation that created these two largest
institutes at NIH. Other institutes are authorized under an “umbrella”
authorization that provides spending authority if authorization has
not passed Congress,
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ease in the most recent session of Congress.
Decisions about congressional involvement in de-
termining research priorities involves debate
about the criteria named earlier: scientific oppor-
tunity, personnel, and social importance. It also
involves judgments about the administrative costs
of particular actions, and who is best able to de-
cide questions of a particular type. In general,
Congress is best at ascertaining the social and per-
sonal costs of a particular problem, while scien-
tists, through the peer review process, are expert
in assessing scientific validity. Congress can di-
rect resources to important problems, and scien-
tists can emphasize the importance of using the
tools available.

Judgments about proper allocation of resource
funding are thus political in that they can involve
resolution of sometimes conflicting contentions.
There may often be no one right answer. When
there is only one right answer, it may not be pos-
sible to identify it. The present system of allo-
cating research funds incorporates the tension
between the expertise of scientists, who assess
scientific opportunity and research priority in a
given area, and Congress, which establishes over-
all funding and general research priorities.

EXAMPLE OF CONGRESSIONAL POLICY DEBATE:
A PROPOSED ARTHRITIS INSTITUTE

A prominent example of congressional debate
about research policy surrounds creation of a
new institute for the study of arthritis and mus-
culoskeletal disorders, which was under consid-
eration as this report was written (151,152,
158,160).

Those opposed to creation of a new institute
cite increased administrative costs that would de-
tract from money available for basic research
(such costs are estimated by the Office of the Di-
rector of NIH at $4 million) (156) and express con-
cern that proliferation of the number of institutes
at NIH will make the organization difficult to man-
age. Those in favor of creating a new institute as-
sert that research on arthritis is relatively neg-
lected, and the presence of a new institute would
focus scientific attention on this severe medical
and social problem and facilitate efforts to gar-
ner support for arthritis research in Congress
(thus increasing total funding for research, rather

than merely reallocating funds from other areas)
(159).

Proponents of the arthritis institute point out
that spending is 22 times higher per affected pa-
tient for cancer research and 12 times higher for
heart research than for arthritis research (153).
By these same criteria, however, mental illness
could be considered even more underfunded than
arthritis, yet the presence of a National Institute
of Mental Health (NIMH) has not remedied this.
Some believe, in this context, that funding for
NIMH would have been greater if NIMH had not
been separated from NIH in the late 1960s (155).
Differences here center on whether creating an
institute at NIH in fact attracts increased re-
sources for the topics investigated at that insti-
tute. The historical analysis in the upcoming In-
stitute of Medicine study of the NIH (see below)
may provide information that can contribute to
resolving this issue.

Within the field of arthritis research, there is
debate about the current distribution of funding.
Some aver that funding is now too focused on im-
munology and away from basic cartilage and bone
research. They advocate increasing research on
the major causes of disability of osteoporosis and
osteoarthritis with less emphasis on rheumatic ar-
thritis and immunological disorders. Others coun-
ter that scientific opportunities in bone and car-
tilage research are restrained by the absence of
adequate scientific methods and shortage of
trained researchers in this area. They point out
that research on immunological mechanisms has
been extremely productive, and should continue
to be so. Those favoring research on osteoarthritis
counter that the productivity of immunological
research is due to availability of Federal funding
for it, and that bone and cartilage research would
have been equally productive if it had been as well
supported over the last decade.

Such debates highlight the difficulties of allo-
cating funding in the absence of a natural mar-
ket. Targeting of research on particular diseases
emphasizes the importance of the problems to be
addressed, while targeting on particular methods
of scientific approach or organ system stresses
scientific opportunity. In most cases, these values
do not conflict, but when they do, there are usu-
ally good arguments on both sides of the debate.
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Congress is then forced to make an administra-
tive decision fraught with a high degree of uncer-
tainty. High levels of spending for heart and can-
cer research arose from congressional action and
concerted public efforts persistently pursued
since the 1950s. The present high level of scien-
tific achievement in these fields and the indus-
trial spinoffs (biotechnology and medical technol-
ogy) of such research are the beneficial effects
of more than two decades of committed Federal
support. Whether creation of an institute for the
study of arthritis and musculoskeletal disorders
will achieve its goals of scientific excellence and
amelioration of disability may depend as much
on the consistency of support from Congress over
the next decade as on the establishment of a new
institutional home for musculoskeletal research.

The status of a new institute for the study of
arthritis, musculoskeletal, and skin diseases is
uncertain as this assessment is written. The Sen-
ate and House of Representatives of the 98th Con-
gress passed S. 540 authorizing the creation of
such an institute, but the bill was vetoed by Presi-
dent Reagan on october 30, 1984.

ANOTHER EXAMPLE: PROGRAMS FOR
PREVENTION RESEARCH AND EDUCATION

Concern that research on disease prevention
and health promotion has been relatively ne-
glected prompted Congress to mandate Associate
Directors for Prevention Research at the National
Cancer Institute, National Institute on Child Health
and Human Development, and the Office of the
NIH Directopr, in addition to the one already in
place at the National Heart, Lung, and Blood In-
stitute. The function of these new offices would
have been to assure that research on prevention,
health-promoting behavior, epidemiology, and dis-
ease causation was given high priority at the re-
spective institutes.

In addition, passage of S. 771 authorized a revi-
sion and extension of the Office of Health Pro-
motion and Disease Prevention of the Public

Health Service. The bill included provisions to
create a network of centers for health promotion
and disease prevention, The centers were to per-
form basic applied research in preventive health.
The bill contained authorization sufficient to sup-
port 13 center grants in fiscal years 1985, 1986,
and 1987, The arguments for this new legislation
in the structure of NIH were similar in type, al-
though different in detail from those urging estab-
lishment of the arthritis institute. These other
health research bills were also vetoed on October
30, 1984.

ORGANIZATION OF THE NATIONAL INSTITUTES
OF HEALTH: IOM STUDY

The proposed institute on arthritis is only one
of many changes in NIH debated over the past
decade. As a result of this debate, the organiza-
tion of the National Institutes of Health is being
studied by the Institute of Medicine (IOM). The
results of this study, The Organizational Struc-
ture of the National Institutes of Health, was
released on November 15, 1984. The study
focused on criteria for creation of institutes, how
to support solid basic science, and how to best
respond to medical needs and social burdens
(157).

The study has three components:

+ a historical review of how institutes were
formed, how association with or dissociation
from NIH has affected different institutes,
and how institutes have split or had new
functions added to existing institutes;

+ asurvey of the current organization of NIH,
including how priorities are set and a review
of potential additions to NIH, and review of
proposed alternative organizational struc-
tures; and

+ an analysis of alternative means of organiz-
ing NIH, including criteria for goal setting,
decisionmaking, priority setting, and budget
authority.



110 . Technology and Aging in America

Conclusion

The prevalence of major chronic diseases is ex-
pected to rise over the next decade. If current
trends continue, dementia, hearing impairments,
urinary incontinence, osteoporosis, and osteoar-
thritis will continue to increase in incidence and
prevalence as the population ages and as the aver-
age age at death continues to rise. Effective treat-
ment for prevention of these disorders is needed,

and adaptation of technology to compensate for
the ravages of chronic disabilities will be more
and more in demand in the future. For conditions
that may be ameliorated by existing technologies,
such as hearing impairment and incontinence, ap-
plication of such technologies is a priority. Re-
search on chronic diseases, however, provides the
only possibility for ultimately eliminating them.

Congressional issues and options

regarding basic biomedical research

Support for basic biomedical research is grow-
ing rapidly. It has resulted in the creation and
growing budget of the National Institute on Aging
and support of research in other NIH institutes
and Federal agencies on diseases prevalent among
the older population. Such research has not, how-
ever, attained the status or level of support en-
joyed by other groups of disorders, such as can-
cer or heart disease. Increasing efforts by private
citizen organizations such as the Alzheimer Dis-
ease and Related Disorders Association and the
Arthritis Foundation have begun to change this,
encouraging Federal policymakers to invest more
research dollars in studying the diseases that
cause severe disability among older Americans.
Such increases in funding can be achieved by
diverting funds from other areas of basic
biomedical research, by increasing total funding
for biomedical research, or by a combination of
these strategies.

Issue 1: Should Congress increase support
for basic and clinical biomedical re-
search on aging?

Options:
1.1; Congress could continue present levels of support
for aging research.

1.2: Congress could increase support for basic bio-
medical research on aging by devoting a larger
share of the NIH budget to it.

1.3: Congress could increase support for basic bio-
medical research on aging by devoting more over-
all Federal funds to it.

Some believe that present levels of funding for
aging research are adequate, and that devoting
increased funds to this area could detract from
research now going on in other areas. Others be-
lieve that the growing proportion of the older seg-
ment of the American population will necessitate
a commensurate increase in knowledge about the
biology of aging and about conditions highly
prevalent in older Americans.

If Congress chooses to support more research
on aging, it can take one of three general courses:
either increase the overall NIH budget, earmark-
ing more funding for aging, increase the propor-
tion of the NIH budget devoted to aging research,
or a combination (the combination would con-
form to recent trends).

Issue 2: Should Congress exercise more con=
trol over the direction of basic bio-
medical research?

Options:

2,1: Congress could delegate major decisions regard-
ing biomedical research to the Director of NIH,
the Public Health Service, and the Department
of Health and Human Services.

2.2: Congress could increase its level of involvement
in selected areas, such as general aging research,
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creation of new institutes, and mandating new
programs.

2.3: Congress could increase its level of involvement
by changing the methods of authorizing and ap-
propriating funds for NIH.

Examples of option 2.2 would include the pro-
posed new institute on arthritis and musculo-
skeletal disorders, new centers of excellence for
Alzheimer disease, earmarking of funds for par-
ticular types of disease-oriented research, and
mandating programs for disease prevention and
health promotion. Examples of 2.3, involving
regular reauthorization and appropriation of each
institute and increased oversight of institute pro-
grams, were at the heart of debate about the
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Chapter 4

Health Promotion./Disease Prevention
and Nutrition in the Elderly

Introduction

People are living longer, and an increasing body
of evidence is demonstrating that preventive
measures begun early in life and maintained
throughout life can significantly reduce the prev-
alence of acute and/or chronic diseases in old age.
These measures include diet modification, regular
exercise, smoking avoidance, and periodic medi-
cal screening, especially for blood pressure and
cancer. At the same time, because of increases
in life expectancy during the last 50 years, a gen-
eration of persons is growing up with the knowl-
edge that if they practice healthy life behaviors,
they are likely to live 70 or more years. Efforts
to extend knowledge of behaviors that promote
health and prevent crippling and chronic disease
at older ages are thus becoming more important.
Behavior alone cannot ensure longevity; however,
the social and economic context is extremely im-
portant. People who cannot afford nourishing
food, adequate housing, and essential medical
care cannot live healthy lifestyles even if they
know how to do so.

Because the focus of this study is the elderly,
this chapter primarily treats preventive measures
for persons 65 or more years of age. This is done,
however, in full recognition of the importance of
prevention throughout life.

Until recently there was consensus among
health professionals, and among the elderly them-
selves, that after 65 it was too late to think seri-
ously about prevention of disease or disability.
For example, a 65-year-old would already have
sustained too much lung damage through exces-
sive smoking to justify quitting, or atherosclerosis
would have progressed too far to make it worth-
while to undertake exercise and dietary modifica-
tions that might reverse the condition. These at-
titudes are slowly changing, and health promotion
is now justified for several reasons:

+ increasing life expectancy after 65 (half of
those who reach 65 will live to be at least 80);

« more sophisticated definitions of health that
recognize variability among and between age
groups;

* better understanding of the importance of
chronic disease and disability as major threats
to health in the elderly and of the relation-
ships between chronic disease and prevent-
able risks;

+ the recent improvement in cardiovascular
disease mortality due in part to preventive
efforts (e.g., control of hypertension);

+ the desire of many older people to continue
working (73 percent of persons over 65
would prefer to continue some kind of part-
time work if they could (this percentage
drops significantly for full-time work and for
persons over 75) (26); and

« growing uncertainty about Social Security
and pension plans that reinforces the desire
to stay healthy and continue to work.

In implementing health promotion strategies,
both the efficacy and goals of the intervention and
the time in the life cycle are important, The effi-
cacy of prevention is often difficult to demon-
strate because of the problem of measuring the
nonoccurrence of events (19). Preventive steps
should be taken early in life in order to show ef-
fect in old age; this long time lag makes proving
causality difficult. Also, many efficacious pro-
grams can increase functional independence or
decrease chronic disease incidence; these param-
eters are more difficult to measure than death
rate changes. For people who are ill, the goal of
health promotion/disease prevention is to maxi-
mize function and prevent deterioration, while
for those who are well the goal is the prevention
of disease or disability irrespective of age. The
goals of risk prevention are quite different for
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a 50-year-old than they are for an 80-year-old, and
are further complicated by the overall health of
the individual. At any age, however, the goal is

Types of prevention

to promote the maximum functional independ-
ence of which the individual is capable.

Prevention is usually divided into three com-
ponents: primary, secondary, and tertiary. Pri-
mary prevention refers to preventing the occur-
rence of disease or injury. Secondary prevention
refers to early detection and intervention, pref-
erably before the condition is clinically apparent.
The aim of secondary prevention is to reverse,
halt, or at least retard the worsening of a condi-
tion. Tertiary prevention refers to minimizing the
effects of existing disease and disability by sur-
veillance and maintenance designed to prevent
complications and premature deterioration (21).

This traditional taxonomy is difficult to apply
to specific cases and fits poorly into the chronic
disease situations that characterize the elderly.
A condition may be both a preventable disease
(a problem on its own) and a precursor (risk fac-

tor) to a subsequent condition. For example, falls
are not only common in older age groups but also
constitute a risk factor for hip fracture. Hyperten-
sion is a medical condition that should be treated
because it is a risk factor for stroke, heart dis-
ease, and kidney disease. When primary preven-
tion of hypertension (e.g., control through diet
modification) succeeds, it becomes tertiary pre-
vention; control of hypertension is, in turn, a pri-
mary prevention strategy for stroke and arterio-
sclerosis (19). Control of diet (weight) is primary
prevention for diabetes, which is, in turn, a risk
factor for arteriosclerosis and stroke. And reduc-
ing arteriosclerosis can lower the incidence of
stroke. Thus a particular risk factor can be a pri-
mary, secondary, or tertiary risk factor, depend-
ing on the disease.

Definitions of wellness and functional dependence

Of Americans 65 and over, more than half (56
percent) perceive their health to be excellent or
good (26). More than 60 percent of adults 18 to
64 and more than 70 percent of those over 65
believe that health status has improved for older
Americans. ('This improvement may be associated
with the evidence of increases in life expectancy.
See Appendix A: Morbidity and Mortality.) Despite
disagreement as to the validity of these self-
ratings, there is evidence that they are useful
measures of health status. Objective definitions
of wellness or health are, however, difficult to
develop.

The World Health Organization defines health
as ‘(a state of complete physical, mental, and social
well-being and not merely the absence of disease
or infirmity.”

Providers and scientists interested in health pro-
motion/disease prevention have found this defi-
nition difficult to follow in practice. The linkage
of functional dependence with health promotion
provides a more fruitful approach. Functional de-
pendence is defined as the inability to attend to
one’s own needs, which generally include the ba-
sic activities of daily living: walking, eating, per-
sonal hygiene, shopping, dressing, laundry, meal
preparation, paying bills, and recreational and
social activities. Dependence may result from
changes that accompany natural aging, but is
more likely a correlate of disease or a related path-
ological condition. Dependence can often be pre-
vented, reversed, or reduced (14).

Several measures for assessing the degree of
functional independence of the elderly have been
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developed. The older Americans Resources and
Services (OARS) assessment battery yields infor-
mation on five functional activity areas. Another
approach uses both clinical and epidemiologic cri-
teria to specify health goals and professional serv-
ices appropriate for 10 different age groups from

Morbidity and mortality

Today'’s leading causes of death—both in the
general population and among those over 65—
are diseases of the heart, malignant neoplasms
(cancer), and cerebrovascular disease (stroke). As
noted in chapter 2, these three conditions ac-
counted for three out of every four deaths among
the elderly in 1981. Death rates for stroke among
the elderly decreased more rapidly during the
past 30 years than those for heart disease, espe-
cially since the early 1970s, when stroke mortal-
ity fell sharply. Death rates for heart disease,
which are also falling, showed a rapid decline be-
tween 1968 and 1978. In contrast, death rates for
some cancers are rising, especially for cancer of
the respiratory tract, and in men, genital and co-
lon cancer. Overall cancer mortality among elderly

Risk factors

birth to 75 years and over. A third method stresses
functional independence defined from activities
of daily living scales. These assessment measures
are discussed further in chapters 7 and 9 and in
the Technical Memorandum at the end of this
chapter.

women actually fell slightly between 1950 and
1978, but the incidence of lung cancer in women
is rising.

The incidence of other leading causes of death
such as pneumonia, influenza, arteriosclerosis,
hypertension, and diabetes mellitus has fallen in
recent years. Although the incidence of many of
these killers has decreased, their prevalence has
risen because the elderly are now more likely to
survive stroke and coronary heart disease. The
level of chronic disease in the elderly population
is therefore rising. Because this burden of mor-
bidity in the population is growing, it is impor-
tant to examine the risk factors that are correlated
with these diseases and chronic conditions.

A risk factor is a characteristic that can identi-
fy an individual as having an increased likelihood
of developing a given condition. Risk factors are
based on statistical probabilities in populations
rather than on causal relationships or the certain-
ty that an individual will develop a specific dis-
ease or condition. Nevertheless, knowing the risks
associated with particular diseases can provide
an opportunity for disease prevention or re-
duction.

Appropriate interventions are not possible with-
out knowledge of risks. Some risk factors can be
modified, while others are intrinsic to an individ-
ual. For example, personal habits and body weight
can be changed, but age and genetic characteris-
tics cannot. In certain circumstances, the effects

of changeable characteristics become irreversible.
Excess weight, for example, may be changeable
at any age, yet the effects of obesity on risk of
heart disease may be unchangeable at a given
point. Unfortunately, the relationship between
risk and specific interventions to reduce risk has
not yet been well researched in the elderly, but
enough is known about the effectiveness of cer-
tain prevention strategies to argue for their im-
plementation.

The choice of which risk factors to modify
should, in part, be made on philosophical and ethi-
cal bases. Because the cost of morbidity (especially
chronic disease in the elderly), both in human suf-
fering and economic terms, is an area of grow-
ing concern, another approach to health promo-
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tion is to assess which risks, if reduced, are most
likely to significantly reduce human suffering and
medical costs.

Risk factors associated with
coronary heart disease and stroke

A number of risk factors correlate with both
coronary heart disease (CHD) and stroke. One
group, underlying physical conditions, includes
hypertension, high levels of cholesterol, and im-
paired glucose tolerance. Another type, behavior-
al risk factors, includes smoking, lack of exercise,
poor diet, and stress. Despite the lack of a direct
cause-and effect relationship between risk factors
and CHD or stroke, it is clear that the risk of a
coronary event increases exponentially as the
number of risk factors increases (37).

HYPERTENSION

High blood pressure is the most powerful pre-
dictor of risk for CHD; more than half of persons
with myocardial infarction and three-fourths of
persons with stroke have concurrent hyperten-
sion. There is a strong association between in-
creasing blood pressure and advancing age: 33
percent of persons in their 6@ have elevated pres-
sure, compared with 11 percent of those in their
30s (19).

Hypertension in the elderly is defined as blood
pressure greater than 140790 mmHg, or systolic
blood pressure greater than 160 with normal di-
astolic blood pressure. Although persons over 75
are often underrepresented or excluded from re-
search, limited findings indicate that control of
moderate and high diastolic hypertension is also
associated with reduced mortality and morbidity
from CHD and stroke.

Isolated systolic hypertension (systolic pressure
above 160 mmHg accompanied by diastolic pres-
sure below 90 mmHg), which is found in 25 to
30 percent of persons over 75, is correlated with
a twofold to threefold increase in mortality from
CHD and stroke. The benefits of treatment are
still under investigation,; if therapy proves to be
efficacious, treatment of this condition may re-
duce death rates or prevent these two diseases
(33).

SMOKING

Cigarette smoking plays a significant role in
mortality from cardiovascular disease. It is a sig-
nificant factor in morbidity, exacerbating hyper-
tension, which, in turn, is a risk factor for cardi-
ovascular disease and stroke. Nevertheless, the
elderly and persons working with and for them
appear to share the belief that smoking cessation
efforts are primarily of concern and importance
to younger age groups (25). This is a false assump-
tion for several reasons:

+ Many elderly people live more than 10 and
often 20 to 25 years beyond age 65. Many
benefits of smoking cessation, such as in-
creased pulmonary function, are experienced
immediately, and others, such as reduced risk
for lung cancer, begin as few as 2 years after
smoking cessation. Increased life expectancy
of the elderly thus justifies efforts to promote
smoking cessation programs.

+ Nicotine constricts blood vessels, thereby
raising blood pressure (which is already ele-
vated, on average, in older groups). For many
elderly persons, elimination of smoking can
effectively reduce their risk of stroke, which
is the third leading cause of death for those
over 65.

+ Respiratory function can be improved imme-
diately, even in patients with emphysema. Im-
provements in breathing are enhanced if a
medically supervised program of moderate
exercise is coupled with smoking cessation.

+ Smoking reduces the ability to taste food. Be-
cause loss of this ability contributes to poor
nutrition in the elderly, smoking can exacer-
bate poor eating habits.

Notwithstanding these cogent reasons for smok-
ing cessation, most nonsmoking programs and
research on smoking cessation are targeted to
persons in younger age groups. Although these
programs are important because of the great ben-
efits of smoking cessation at younger ages, they
should be expanded to give greater emphasis to
their impact on the elderly.

EXERCISE

Although some research has shown an associa-
tion, a definitive and direct link between physi-
cal exercise and reduction in risk of CHD and
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stroke has not been established. In addition, be-
cause research subjects have typically been
younger men, evidence is still lacking for women
and the elderly.

Despite gaps in knowledge of the benefits of ex-
ercise for the elderly in reduction of risk of CHD
and stroke, several things are known about the
effects of exercise that warrant implementation
of moderate exercise programs. Regular exercise:

¢ increases lean body mass and reduces body
fat (this effect has been associated with re-
duced CHD and diabetes in older persons);

¢ increases glucose tolerance (reduces the oc-
currence of diabetes or improves the func-
tioning of those who are diabetic, a risk fac-
tor for CHD);

® increases the strength and speed of contract-
ility in the heart muscle;

® increases oxygen uptake from the blood into
the heart and skeletal muscles; and

® decreases heart rate and demand on the
heart during rest.

Since exercise reduces other CHD and stroke risk
factors, programs that encourage exercise in all
age groups are important. Exercise can reduce
the emotional tension associated with various dis-
eases. In a study of men 50 and over, a 15-minute
walk reduced neuromuscular tension more effec-
tively than a dose of tranquilizer (10,11,12,17).

Exercise also reduces other CHD risk factors.
It increases the proportion of high density lipopro-
teins (HDLs) relative to low-density lipoproteins
(LDLs),” but the effect is temporary; exercise must
be performed at least every other day to main-
tain the reduction in LDLs and triglycerides.
Blood-pressure reduction is more likely to occur
in individuals with moderately elevated blood
pressure and more likely to affect diastolic than
systolic blood pressure. Enforced physical inac-
tivity results in increased systolic blood pressure,
increased total peripheral resistance, increased

liigh-densit)’ lipoproteins have two important functions: 1) they
coat the inside of the artery walls and provide a protective layer
to prevent fatty deposits from building up; 2) they help dissolve fatty
deposits When they occur, Low-density lipoproteins are responsive
to dietary habits and form dangerous deposits on the walls of blood
vessels; L.DLs are the primary culprits in clogged arteries and
atherosclerosis Thus the risk of CHD is reduced if the proportion
of HDLs to LDLs is relatively high.
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Carefully developed exercise programs can benefit
adults of all ages.

serum levels of cholesterol, and glucose intoler-
ance, all of which are, in turn, risk factors for
CHD.

Notwithstanding its beneficial aspects, exercise
can have certain risks. Risks and complications
depend on a number of factors—the general
health of the individual, past exercise habits, and
age, as well as type, amount, and intensity of ex-
ercise. However, most authorities agree that the
majority of adults under 65 do not need prior
physical examinations before beginning a care-
fully developed, progressive exercise program.
When weighed against the hazards of not exercis-
ing, the benefits clearly outweigh any risks (15).

STRESS

Stress is a normal part of life, but the inability
to cope with it can cause health impairment. TWO
simple techniques, meditation and relaxation, can
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reduce the physical and psychological effects of
stress. Meditation techniques have been found to
reduce blood pressure and residual muscle ten-
sion and increase oxygen intake. There is an im-
pressive body of research to substantiate the
beneficial effects of relaxation training. These in-
clude reduction of elevated blood pressure, heart
rate, and gastric motility, increased cardiac out-
put and respiratory efficiency, and aerations in
brain-wave patterns (increased ratio of alpha
waves to beta waves in EEGS) (25).

NUTRITION

Poor nutrition can be characterized by a lack
of essential vitamins and nutrients, leading to defi-
ciencies, or by an overabundance of certain nu-
trients that can be associated with higher risk for
diabetes and high levels of cholesterol, both of
which are risk factors for CHD and stroke.

obesity (usually defined as greater than 20 per-
cent over standardized tables of ideal weight for
age and height) is associated with increased risk
of hypertension, high cholesterol, and glucose in-
tolerance. It is not clear, however, whether the
risk factor is current obesity or a history of
chronic obesity. If a longstanding history of
obesity is shown to be correlated with CHD, an
intervention program in the elderly might not be
useful because the effects of the earlier obesity
would be irreversible.

Diets low in saturated fats and high in vegetables
and fiber are recommended for prevention of
CHD. These diets can reduce blood pressure in
normal subjects (31,32), but whether the inci-
dence of CHD is reduced is unclear (19). Per cap-
ita consumption of foods high in cholesterol and
saturated fats has decreased since the early 1960s,
while consumption of foods high in unsaturated
fats and fiber, like fish and vegetables, has in-
creased (38). This change in dietary habits may
have contributed to the recent drop in serum cho-
lesterol levels and perhaps to declining CHD mor-
tality. Large doses of the B vitamin, niacin, may
reduce blood lipid levels (9) and seem to be helpful
in reducing recurrent nonfatal myocardial infarc-
tion (7),

*Myocardial infarction is death of tissue in the heart muscle due

to insufficient delivery of blood or oxygen, usually due to obstruc-
tion of a blood vessel.

High sodium intake has long been associated
with high blood pressure (8), but there is as yet
no conclusive evidence for a causal link. A recent
epidemiological study of over 10)000 individuals
aged 18 to 74 found that significant decreases in
the consumption of calcium, potassium, vitamin
A, and vitamin C were the nutritional character-
istics that distinguished hypertensive individuals
from those with normal blood pressure (24). Low
calcium intake was most consistently correlated
with hypertension. While these results do not
prove causal effects, they do suggest directions
for future research.

DIABETES AND IMPAIRED GLUCOSE TOLERANCE

Impaired glucose tolerance has been implicated
as a risk factor for cardiovascular disease because
of the high incidence of vascular complications
in persons with diabetes mellitus. Fasting levels
of blood glucose and the prevalence of adult-onset
noninsulindependent diabetes rise with age. This
change in blood glucose homeostasis is due in part
to the age-related decrease of metabolically ac-
tive lean body mass accompanied by an increase
in fatty tissues. Because of these age-related
changes, Williams (39) estimates that more than
half of the population over 70 would be diagnosed
as having diabetes according to the criteria used
to evaluate younger adults in the oral glucose tol-
erance test. Standards for younger persons thus
cannot be universally applied to the elderly.

Obesity is strongly correlated with impaired glu-
cose tolerance: 80 percent of adult-onset diabetics
are obese or have a history of obesity, and 60 per-
cent of persons with 125 pement or more of ideal
body weight have impaired glucose tolerance
tests. Dietary guidelines developed by the Amer-
ican Diabetes Association (2) focus on the restric-
tion of caloric intake and moderate increase in
energy expenditure, Because diabetics have two
to three times the risk of dying from atheroscle-
rotic CHD as nondiabetics (3), a reduction in total
and saturated fat calories is also recommended,
and drug or insulin treatment may be necessary
to reduce glucose levels. The efficacy of this treat-
ment in the prevention of CHD is not proven, but
trends suggest a favorable prognosis with long-
term management of diabetes (19).
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CHOLESTEROL

The link between lowered cholesterol levels and
CHD became definitive only recently, although
large studies have shown a consistent association
between the intake of foods high in saturated fats
and both the level of serum cholesterol and mor-
bidity and mortality rates for atherosclerotic dis-
eases. The National Heart, Lung, and Blood Insti-
tute confirmed this link in a study in which men
35 to 59 with very high levels of cholesterol were
given drug therapy to reduce cholesterol. The in-
cidence of CHD was significantly reduced in the
men given the drug (37).

REHABILITATION

Rehabilitation or tertiary prevention after CHD
usually includes exercise regimens with drugs,
stress reduction, and various other techniques
undertaken to prevent the recurrence of heart
attacks. Research in these areas often excludes
the elderly. The benefits of intensive rehabilita-
tion after CHD are less well substantiated than
the benefits of rehabilitation after stroke.

Interventions to minimize the effects of stroke
and help patients to function independently are
very important. The mean survival time after the
occurrence of stroke is 7 years; 30 percent of pa-
tients survive 11 or more years. Results from the
Framingham study indicate that following stroke,
33 percent remain dependent for activities of
daily living, 20 percent require assistance with
walking, and 15 percent require institutionaliza-
tion. The remaining 35 percent are functionally
independent. This level of functional disability is
a significant drain on resources, both public and
private.

Intensive rehabilitation after stroke is neither
effective nor beneficial for all patients. Those who
are unconscious during acute stroke are likely to
remain dependent, while those who remain con-
scious and are able to walk unaided immediately
after the stroke generally exhibit spontaneous
functional recovery. Rehabilitation in a special-
ized stroke unit results in greater functional re-
covery; 52 percent of such patients exhibited
functional independence as opposed to 32 per-
cent of patients given traditional rehabilitation on
the medical wards, and did so in a shorter period

Photo credit: Suburban Hospital, Bethesda, MD

Medically monitored physical activities are one form
of rehabilitation or tertiary prevention.

of time (average stay of 55 v. 75 days). The pa-
tients selected for this study had remained con-
scious during acute stroke, but exhibited devel-
oping or established hemiplegia (paralysis of one
side of the body); they represent patients likely
to survive but unlikely to recover spontaneously.
Thus, the degree of impairment from stroke is
a useful criterion for patient grouping. In addi-
tion to functional improvement, there are psycho-
social! and quality-of-life benefits (19).

Risk factors associated with cancer

Cancer is the second leading cause of death
among the elderly. Several risk factors have been
identified. For example, 30 percent of all cancer
deaths may be attributed to smoking (13). Al-
though it is not possible to accurately quantify
the role of diet in cancer, 40 percent of cancer
deaths among women and 57 percent of those
among men may be associated with diet (13,27).
There are synergistic effects between smoking
and alcohol, but the effect of tobacco is far more
important. Mortality from cancer of the cervix
is decreasing, largely due to increased periodic
screening with Pap smears. Cancers of the breast,
ovaries, and endometrium account for 29 percent
of all female cancer mortality (13 percent of total
mortality).
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Lung, colorectal, and prostate cancers are the
most prevalent cancers among men; women are
more at risk for breast, lung, and colorectal can-
cer, respectively. some cancer death rates for
elderly men have continued to increase, but the
increase in rates for elderly women is a more re-
cent phenomenon. This is especially true of lung
cancer rates for women, probably due to the
higher prevalence of smokers among women of
recent generations, And although the incidence
of cervical cancer has declined in the general
population, it has not declined in women past
menopause. Because older women may not visit
gynecologists for regular checkups, primary care
physicians should screen for cancer or, at least,
refer women to gynecologists for evaluation (19).

Several types of cancers can be treated success-
fully if detected early enough. These include pros-
tate (periodic physical exam), and breast and co-
lon (discussion follows). Some evidence indicates
a reluctance among the elderly to seek screen-
ing services or diagnosis; this is especially true
of women who are at increasing risk of breast,
cervical, and uterine cancer with advancing age.
Some of this reluctance is due to misinformation
about the possibilities for effective treatment.

BREAST

Breast sel-examination is an effective, inexpen-
sive way to increase the chance of early detec-
tion of breast cancer; 80 to 90 percent of primary
breast cancers are detected by women themselves
(19). The few self-examination programs that ex-
ist have concentrated on easy-to-reach popula-
tions, usually in work settings, leaving the rela-
tively high-risk woman over 65 effectively out of
reach. Only a few programs have been developed
for these women. Some older women appear to
be more reluctant to examine themselves and may
not respond to certain teaching settings. Programs
to educate them in self-examination techniques
need to be tailored to their values and expecta-
tions. Annual mammography and physician exam-
inations for women over 40 are associated with
improved early diagnosis and significant de-
creases in cancer mortality.

There is a significant association between obesity
and cancer of the breast and uterus in women,
and cancer of the colon and prostate in men. High
fat intake is also associated with breast cancer and
prostate cancer, perhaps due to the effect on
estrogen metabolism, imbalances of which are
associated with increased risk of certain cancers.

COLORECTAL

The colon and rectum are the leading sites for
overall mortality from cancer in those over 75.
The 10-year survival rate for persons with local-
ized cancer is 67 percent, compared with 36 per-
cent for nonlocalized cancer. Since only 41 per-
cent of all colorectal cancers are detected at a
localized stage, early detection of this form of can-
cer is a high priority for prevention programs.

The guaiac test, and other simple tests of oc-
cult bleeding from the digestive tract, can be used
in screening for colon and rectal cancers. But few-
er persons over age 70 (27 percent) accepted an
invitation to take a screening test than did younger
persons (38 percent) in a recent study, although
rates were low for both groups (19). The Inter-
national Workshop on Colorectal Cancer recom-
mends that the elderly undergo sigmoidoscopy
every 3 to 5 years to screen for cancer (19).

Several dietary factors have been associated
with cancer of the gastrointestinal tract. The die-
tary recommendations of the American Cancer
Society (1984), though based largely on epidemi-
ological and some experimental data, are meant
to help reduce the risk of gastrointestinal and cer-
tain other cancers. These recommendations in-
clude: avoid obesity; reduce intake of fat, alcohol,
and salt-cured, smoked, or nitrite-cured foods;
and eat cruciferous vegetables and foods high in
fiber and vitamins A and C.

Risk factors associated with fractures

The most important risk factors for fractures
are osteoporosis and falls. The incidence of frac-
ture rises dramatically with age: among women
75 to 79, the incidence of hip fracture is 6 per
1,000; among those 85 to 89 the incidence in-
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creases to 21.4 per 1,000; and among women over
90 the incidence rises to 48.6 per 1,000 (19).

OSTEOPOROSIS

Osteoporosis is estimated to cause about two-
thirds of hip fractures in older people. The inci-
dence of hip fractures resulting from osteoporosis
was estimated at 98 per 100,000 in 1977, at a total
annual cost for acute care of some $800 million.
The number of hospital patient days resulting
from these fractures is ranked both among con-
ditions counted, The mortality rate from falls is
estimated at 20 to 30 percent, with an additional
13 percent of survivors who never return to in-
dependent ambulation (23). Because 90 percent
of fractures in older women are associated with
little or no trauma, and in fact may occur simply
because of osteoporosis (19), prevention of osteo-
porosis could sharply reduce the incidence of
fractures among the elderly.

current osteoporosis-prevention research cen-
ters on the effectiveness and possible risks of es-
trogen therapy after menopause, supplemental
intake of calcium by women both before and after
menopause, and the role of exercise in bone
strengthening. Although estrogen replacement
therapy after menopause seems to inhibit bone
resorption, it has also been associated with in-
creased risk of cancer of the uterine lining. Cal-
cium absorption declines with age and can de-
crease by 30 to 50 percent by age 80 (18). The
theoretical daily intake of calcium needed to
counteract bone loss has been suggested as 1,000
mg for premenopausal women and 1,500 mg for
postmenopausal women (18).

Blood levels of vitamin D, which promotes in-
testinal absorption of the calcium and phosphate
involved in bone mineralization, are often defi-
cient in the elderly and can be up to 50 percent
lower than those of younger controls. These low
serum levels of vitamin D may be due to reduced
intake, reduced intestinal absorption, and/or de-
creased exposure to the sunlight that drives syn-
thesis of the vitamin in the skin (30).

New evidence indicates that bone mineral con-
tent can be increased in older women by exer-
cise. In a study of women whose mean age was
84, one group exercised (nonstrenuous exercise,

sitting in a chair) 30 minutes a day, three times
a week. This control group gained bone mineral
content while an inactive group lost bone mineral
content. Physical activity at any age may thus have
a significant effect in reducing the effects of os-
teoporosis and the likelihood of fracture (34).
(For further details see section on osteoporosis in
ch. 3).

FALLS

The U.S. Public Health Service estimates that
two-thirds of falls by the elderly ma-y be prevent-
able. The risk of fracture associated with falls in-
creases with age, especially for women.

Falls are caused by both environmental and
physical factors. As many as half of the falls sus-
tained by the elderly may be caused by such envi-
ronmental factors as loose, torn, or frayed rugs,
poor lighting, icy sidewalks, or broken stairs. Poor
vision (which is sometimes correctable), under-
lying physical conditions such as Parkinson’s dis-
ease, seizures, cerebrovascular disease, and con-
ditions that cause fainting or dizziness, also
contribute to the incidence of falls. The incidence
of falls could be reduced by more extensive diag-
nosis and treatment of these disease conditions
and efforts to eliminate environmental obstacles.

Inappropriate or excessive medication-espe-
cially of sedatives, hypnotics, psychotropic, anti-
convulsives, and antihypertensive agents—often
causes falls. In one study, 93 percent of patients
who were observed to fall between 10:00 p.m.
and 6:00 a.m. had taken a barbiturate (19).

Risk factors associated
with sensory loss

VISION

The prevalence of unattended treatable eye
pathology rises dramatically after age 60, exceed-
ing 85 percent of the elderly aged 65 to 74. Refrac-
tive problems increase less rapidly than cataracts,
and cataract correction may be unduly delayed.
Screening for glaucoma, which is effective, may
be ignored by the elderly. The fragmentation and
lack of coordination of services for the elderly,
the needy, and the blind and partially sighted con-
strain the correction of visual problems among
the older population (19).



128 . Technology and Aging in America

TASTE

Age-related changes in, for example, the gas-
trointestinal tract may impair food intake, diges-
tion, and absorption of certain nutrients (see app.
C). The sense of taste itself changes with age,
and this can lead to malnutrition. Compounding the
risk of malnutrition is the fact that current Rec-
ommended Dietary Allowances (R.DAS) of various
nutrients consider the elderly as a single 51-and-
over age group, despite wide disparities in indi-
vidual and age-related nutritional needs.

HEARING

Hearing loss affects the ability to function in-
dependently, affects communication, and can lead
to a medical diagnosis of cognitive impairment.
The prevalence of hearing impairment is 28 per-
cent in persons over 65 and about 40 percent in
those over 75 (see OTA background paper on
Management of Hearing Impairments in the
Elderly). Although many hearing impairments are
not correctable with current technologies, sim-
ple hearing aids to amplify speech can be very
effective in some cases. Hearing aids are expen-
sive, difficult to adjust, not reimbursed by Medi-
care, and often fraudulently marketed; all of these
factors lead to neglected, treatable hearing prob-
lems in the elderly.

Risk factors associated
with dental disease

In 1971 about 45 percent of Americans over 65
were estimated to have lost all of their teeth (36).

Nutritional deficiencies

There are few reliable data on the prevalence
of frank or *“subclinical” nutritional deficiencies
among the elderly. However, it is known that the
elderly are particularly susceptible to malnutri-
tion because of the physiological and behavioral
changes of aging, and increased prevalence of
chronic disease. For example, age-related changes
in the gastrointestinal tract may impair intake,
digestion, and absorption of certain nutrients.
Psychosocial changes associated with aging, such

Dental caries and periodontitis are the justifica-
tion for 90 percent of extractions. Dental disease
can limit the food choices and eating practices of
the elderly and damage their self-image and social
confidence. Clinical studies done in the 1940s
reported a high prevalence of vitamin C and B-
complex deficiencies among edentulous (lacking
natural teeth) elderly, but need to be updated
(16,22).

Both nutritional and hygienic practices have
been implicated in dental disease. The intake of
starches and simple sugars is known to aggravate
decay and increase the risk of loss of teeth (4).
Intake of simple sugars increased during the early
years of this century, while intake of the more
nutritious complex carbohydrates declined from
43 percent (1909) to a current 29 percent of die-
tary food energy (28). Periodontal disease, or re-
cession of the gum and resorption of the bone
surrounding the roots of the teeth, is probably
related to general age-related loss of bone mass
(see section on osteoporosis); possible prevention
and treatment of this disease through dietary cal-
cium supplements warrants further exploration.

Despite the impact of dental disease on the
elderly, 48 percent of those who still have teeth
have not visited a dentist within the last 5 years
(6). Because routine dental examinations are not
covered by Medicare or most private health in-
surance, a major obstacle for the elderly may be
cost .

as senile dementia, isolation, and depression may
also suppress appetite and increase the risk of nu-
trient deficiency (see app. C).

Subclinical malnutrition is difficult to diagnose,
both because physicians may not be aware of it
and because not enough is known about adequate
nutritional levels for the elderly. Current RDAS
for the elderly are based on survey and research
data from younger groups that have been extrap-
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elated to the entire over-50 population, which is
an extremely heterogeneous group. Direct study
of the special nutritional needs of those in age
groups over 65 is needed to provide better stand-
ards for medical care, food assistance programs,
and national nutrition surveys.

The Federal Government has attempted to ame-
liorate the problem of malnutrition among “high
risk” segments of the population, including the
elderly, through federally sponsored food assist-
ance programs (see table C-8 in app, C). An esti-
mated 1.9 million elderly persons are now en-
rolled in congregate and home-delivered meal
programs (29), but the food stamp program re-
mains the largest program affecting noninstitu -
tionalized elderly persons (l). In fiscal year 1981,
for example, an average of 22.4 million people re-
ceived food stamps each month. Because current-
ly available evaluations of federally funded food
assistance programs that serve the elderly are in-
consistent and flawed, they yield little informa-
tion about dietary and health benefits of these
programs. There is general agreement, however,
that they are not reaching certain target groups,
especially minorities and the socially isolated (see

app. C).
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Federally subsidized congregate meal programs for the
elderly help assure adequate nutrition and promote
social interaction.

The Federal Government could effectively pro-
mote preventive nutrition through intensified
public education. Inasmuch as eating habits are
established early in life and many risk factors for
age-related conditions are cumulative throughout
adulthood (as for CHD and osteoporosis), such nu-
trition education should be targeted to all adults,
not just the elderly.

Conclusions

The central issues in health promotion and dis-
ease prevention strategies for the elderly are the
efficacy and the cost effectiveness of particular
interventions. Further, many of the risk factors
require behavior modification and are ultimately
the personal responsibility of the individual. Im-
proved quality of life is also important in that
many interventions, while they do not significant-
ly alter health statistics, have an effect on func-
tional independence. This quality-of -life factor is
often not considered in the present structure of
Medicare/Medicaid reimbursement.

The overriding Federal issue is the reimburse-
ment structure of the present Medicare/Medicaid
system. At present, reimbursement is principally
for acute care, and payments are prohibited for
all or most preventive services (exceptions: im-
munization against pneumococcal pneumonia and

short-term rehabilitation). Many relatively inex-
pensive preventive measures are not reimbursed,
yet the consequences of not applying these meas-
ures in fact increase overall Medicare costs. A
rethinking of reimbursement categories may,
therefore, be in order. Preventive services that
are directly linked to reduction in need for acute
care but are not presently reimbursed include:

Periodic screening. Among the preventive
measures effective here are screening for hy-
pertension, and breast and colorectal cancer.
Mammography exams are not reimbursed,
but acute care for breast cancer is. The oc-
cult blood test, a very simple and inexpen-
sive test for detection and early diagnosis of
colorectal cancer, is not reimbursed. Blood-
pressure control is an achievable goal be-
cause hypertension is easily detected and
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usually correctable. Although treatment of
hypertensives must be carefully monitored
to avoid iatrogenic problems, reduction in
blood pressure is a significant factor in lower-
ing stroke and overall mortality rates in the
elderly population. The prevalence of hyper-
tension in persons aged 65 to 74 dropped
from 49 to 41 percent in the 1960s and 1970s;
the CHD death rate in this group showed a
similar decline during this period (35).

+ Long-term care. There is only minimal reim-
bursement for tertiary prevention, which
could aid in increasing functional independ-
ence and thus reduce costs of long-term care
and related services (see discussion in ch. 7)
(25,35).

* Vision. Refraction is not reimbursed, yet
visual problems are a major component of
falls. (Trauma related to falls is reimbursed).

* Drug and alcohol abuse, Treatment is not
generally reimbursed. when untreated, these
conditions can lead to nutritional problems
and to increased mental confusion that mim-
ics senile dementia (see OTA Case Study on
the Effectiveness and Costs of Alcoholism
Treatment for “Medical Technology and
Costs of the Medicare Program”),

+ Hearing. Hearing loss can be a risk factor for
injuries and falls, and purchase of hearing
aids is not reimbursed (for further informa-
tion, see the OTA Background Paper on Man-
agement of Hearing Impairments in the
Elderly).

* Dental care. Lack of dental care has both di-
rect effects on health—the occurrence of pe-
riodontal disease-and indirect effects in that
the individual’s opportunity to maintain ade-
quate nutritional levels is compromised. Lack
of teeth, or poor teeth, may also lower self-
-esteem,

Congressional issues and options

There is growing evidence that the ameliora-
tion of specific risk factors can reduce the in-
cidence of the three leading causes of mortality—
coronary heart disease, cancer, and stroke. It is
also known that specific actions can be taken,

Medicaid does pay some of these preventive
costs, but eligibility criteria differ from State to
State. Billions are being spent for acute care, yet
relatively little reimbursement is allocated to pre-
vention, which could potentially reduce these
acute care costs. Some evidence of potential sav-
ings exists, but there is no available hard evidence
of potential levels of cost reduction. Measures for
research on the degree to which prevention could
reduce acute care costs in the elderly are thus
sorely needed. (Note: A proposal for a separate
health promotion/disease prevention section of
the National Institutes of Health has recently been
passed by the House. See ch. 3.) The irony is that
while some research is underway, growing num-
bers of Americans are failing to avail themselves
of proven preventive measures —e.g., smoking
cessation, diet modification, exercise—and in so
doing, increasing the likelihood that they will
someday need acute care. The obvious goal is to
keep people healthy and functionally independ-
ent until they die at a “late” age. How to allocate
health care delivery and research resources for
prevention is an important component of achiev-
ing this goal.

Improving the nutritional status of the elderly
clearly calls for establishing nutritional RDAs for
subgroups of people over 50, Once these data are
available, educational efforts targeted to both the
elderly and health care providers can be more
effective. But there is little accurate or reliable
information on the dietary benefits that these pro-
grams provide for the elderly, In general, partici-
pants are nutritionally better off than nonpartic-
ipants, but food programs are not always reaching
target groups, especially the poor and minority
elderly.

especially among the elderly, to reduce the prob -
ability of other causes of morbidity and mortal-
ity, such as falls and fractures. Many of these
measures can not only reduce the incidence of
specific diseases but can improve the quality of
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life. At present, Medicare reimbursement is prin-
cipally for acute care and prohibits payment for
all or most preventive services (exceptions: im-
munization against pneumococcal pneumonia and
short-term rehabilitation). Although many rela-
tively inexpensive preventive measures are not
reimbursed, the consequences of not applying
these measures are usually more costly to the
Medicare system. These measures include screen-
ing for hypertension and for breast, cervical, pros-
tate, and colorectal cancers; refraction for visual
problems; treatment of drug and alcohol abuse;
provision of hearing aids; and dental care.

ISSUE 1: Does research indicate that health
promotion interventions are cost ef-
fective?

Research on the cost effectiveness of various
health promotion/disease prevention strategies is
in its infancy. options available to Congress
include:

Options:

1. 1. Congress could maintain the status quo.

1.2: Congress could increase its level of involvement
in aging research and stipulate that cost effective -

ness be a part of new health promotion research
within the National Institutes of Health.

The advantages and disadvantages of greater
or lesser congressional support of biomedical re-
search and greater or lesser direct involvement
with the direction of such research are discussed
in chapter 8. Inasmuch as some research is be-
ing undertaken in health promotion, more evi-
dence of the cost effectiveness of various inter-
ventions will emerge even if the status quo is
maintained. But if Congress were to stipulate that
some of this research be devoted to potential sav-
ings in the cost of acute care because of health
promotion interventions by the prevention offices
within NIH, reformulation of Medicare reimburse-
ment categories could proceed more swiftly.

ISSUE 2: Should Medicare reimbursement
categories be reconsidered with a
view to increased reimbursement
for health promotion/disease pre-
vention interventions?

Direct links between particular interventions
and the occurrence of morbidity and mortality,

and the costs of these interventions compared to
those for acute care, are not clearly established.
It is known, however, that the potential for cost
savings in acute care is significant.

Options:

2.1: Congress could maintain the status quo.

2.2: Congress could adopt option 1.2 above and stip -
ulate that results from these studies be consid-
ered by the Prospective Payments Commission.

In maintaining the status quo, research in health
promotion would continue and some of these re-
search results might be incorporated into clini-
cal practice activities. For example, research could
be initiated to determine the cost effectiveness
of fixed-fee payments to physicians who carry out
specific preventive services. If the second option
were to be adopted, Congress could ensure that
results were considered as soon as they became
available. One advantage of this approach is that
in the case of some health promotion interven-
tions (e.g., cancer screening and correction of vi-
sion and hearing problems), it may be relatively
easy to quickly demonstrate that simple interven-
tions for specific conditions are cost effective by
comparison to later costs for acute care. one dis-
advantage of this option is that the mandate for
the Prospective Payments Commission would
have to be changed, since it currently is con-
cerned only with hospital costs.

ISSUE 3: How could Congress obtain more ac-
curate and standardized evaluations
of Federal food assistance programs
in order to improve their efficacy?

Most currently available evaluations of Federal
food assistance programs fail to use representa-
tive samples, longitudinal data, and biochemical
tests to accurately establish the nutritional status
of participants and possible benefits of the pro-
gram meals. Many examine neither the efficacy
of the mandated nutrition education nor the
qualifications of the meal program staff. Findings
of many evaluations are consequently limited, in-
accurate, and cannot be compared with those of
other evaluations.

Options:

3.1: Congress could require standardized evacuation
techniques for Government-contracted surveys
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of food assistance programs. Such techniues
would involve standardized biochemical and an-
thropometric (and, impossible, lotuchnal) deter-
minants of nutritional status, representative
samples, and better evaluations of both program
staffs and the quality of the nutrition education
offered to program participants.

3.2: Congress could establish funding incentives or
other sponsorship for private investigators who
use such standarzied techniques.

3.3: Congress could mandate that the Health and Nu -
trition Examination Survey (HANES) include age
groups over 74 and that it include a sample of
elderly foodprogram participants to be compared
with the general population.

Presumably, investigators contracted by the
Government would improve their techniques for
evaluating food assistance programs after seeing
the flaws of past evaluations. Conversely, the lack
of accurate, comparable data about such a large
government program may be serious enough to
warrant development of specific guidelines and
requirements for federally contracted evaluations
that would create a pool of comparable informa-
tion. There is a dearth of reliable data on the ef-
ficacy of the programs in terms of nutritional im-
pact, nutrition education, and the level of food
management training required of meal-site em-
ployees.

ISSUE 4: How could Congress approach the
failure of the meal programs to
reach certain target groups

Many surveys find that food assistance pro-
grams, including food stamps, are inadequate to
reach some of the target groups specified in the
programs’ original congressional mandate, For ex-
ample, persons aged 60 to 64 are at present in-
eligible for food stamps and most meal programs
operate only 5 days a week. While low-income
groups seem to be represented among partici-
pants, minorities and the socially isolated are not
well represented. This could be due to public ig-

norance of the programs, inaccessibility of the
programs to these underrepresented target
groups, or voluntary lack of participation.

Options:

4.1: Congress could require the Administration on
Aging to develop guidelines and materials for tar-
geting educational information on food assistance
programs to the most needy groups.

4.2: Congress could require that local programs ac-
tively seek out the most needy, especially within
the underrepresented target groups, within a giv-
en community.

4.3: Congress could mandate quotas for target groups
according to local demographic characteristics of
each program site or area,

4.4: Congress could mandate that the Administration
on Aging and the National Institute on Aging
pare and disseminate health and nutrition edu-
cation materials to consumers.

There is disagreement as to whether lack of par-
ticipation in meal programs is a result of igno-
rance of the programs or lack of mobitity. Efforts
to educate would be costly but might encourage
the most needy in the community to gravitate
toward the food assistance programs. There is
some evidence that some active intervention on
the Government’s part is necessary in both edu-
cation and mobility to ensure that these mandated
target groups are served.

RESEARCH PRIORITIES

Current Recommended Dietary Allowances
(RDAs) for the elderly fail to take into account the
age-related physiological, behavioral, and patho-
logical changes that can affect their nutritional
needs. Certain nutrients are especially relevant
to the aging process and should be stressed in re-
search on elderly nutrition; these include calcium,
vitamin D, B vitamins, vitamin A, zinc, sodium,
and fats.
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Technical memorandum

The OARS assessment battery yields information on
five functional activity areas:

+ social resources, quantity and quality of relation-
ships with friends and family, and availability of
care in time of need,;

* economic resources, adequacy of income and re-
sources;

+ mental health, extent of psychiatric well-being,
cause of existing disorder, if any;

+ physical health, presence of physical disorders,
participation in physical activities; and

* activities of daily living, capacity to perform
various instrumental and physical (or bodily care)
tasks that permit individuals to live independently
(for other measures, see ref. 20).

Another approach uses clinical and epidemiologic cri-
teria to identify specific health goals and professional
services appropriate for 10 different age groups from
birth to 75 years and over. For example, the goals for
the elderly (60 to 74 years) are as follows:

« to prolong the period of optimum physical/mental/
social activity,

« to miminize handicapping and discomfort from
onset of chronic conditions, and

. to prepare in advance for retirement.

The professional services are:
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Chapter 5

Medications and the Elderly

Introduction

Drug treatment is an important medical tech-
nology that is especially important to the elderly
population. Medications are widely used by older
Americans, and Federal policy directly affects the
availability of drugs for general use. The safety
of using medications, availability of information
about drugs, and new technologies that might im-
prove how drugs are delivered and used are cov-
ered in the following chapter.

Congress has demonstrated an interest in issues
related to use of medications by older Americans.
A joint hearing was held in June 1983 by the Sen-
ate Special Committee on Aging and the Subcom-
mittee on Health and Long-Term Care of the
House Select Committee on Aging entitled “Drug
Use and Misuse: A Growing Concern for Older
Americans” (70). That hearing covered many of
the issues raised in this chapter.

A number of other medical technologies from
this report have been excluded because they are
covered in other OTA reports. One area deserves
special mention—that of medical devices. There
is a vast potential for medical devices that improve

IThe definition of technology used b,y OTA is “a drug, dm’ice, or
medical or surgical procedure used in medical care. ”

Use of medications among

More than four out of five Americans over 65
now suffer from one or more chronic diseases
(86 percent-see chs. 7 and 9 and app. A). About
85 percent of the noninstitutionalized elderly and
95 percent of those in hospitals, nursing homes,
and other institutions take medications on a reg-
ular basis (39). Although those over 65 constitute
11 percent of the population, they use 30 percent
of prescription drugs (54,64), more than twice as

function and enhance independence among dis-
abled elderly individuals. Some of these devices
are reviewed in the section on Long-Term Care
in chapter 7. others have been assessed in recent
OTA reports, such as Technology and Handi-
capped People, as noted below, or are currently
the subject of other OTA projects. Devices spe-
cifically relevant to urinary incontinence and
hearing impairments are reviewed in case studies
on those subjects to be published separately.
Among the current OTA assessments that cover
relevant technologies, such as diagnostic and ther-
apeutic procedures, are:

+ Federal Policies and the Medical Devices In-
dustry (october 1984),

* Medical Technology and the Costs of the
Medicare Program (July 1984),

* Postmarketing Surveillance of Prescription
Drugs (November 1982),

* Medical Technology Under Proposals To In-
crease Competition in Health Care (october
1982),

* MEDLARS and Health Information Policy—
A Technical Memorandum (September 1982),
and

+ Technology and Handicapped People (May
1982).

the elderly

many as the average user (7,39). An average of
10 different drugs is prescribed for an elderly pa-
tient during each hospital stay; the usual num-
ber of prescriptions for those in nursing homes
is 4 to 7 (54). The average number of prescrip-
tions for those who use drugs and are over 65
rose from 13.4 per year in 1967 to 17.9 in 1977;
90 percent of these prescriptions are for long-
term use to treat chronic medical conditions (37).

137
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As disease prevalence rises with age, drug use in-
creases. older individuals take medications for
several types of illnesses. They use the everyday
drugs used by the general population for colds,
acute infections, and headaches. Such chronic dis-
eases as arthritis, hypertension, and cardiovas-
cular disorders, which are especially common in
older people, determine the use of another group
of drugs that includes diuretics, anti-hyperten-
sives, anti-inflammatory agents, and cardiac drugs
(60).

Elderly women suffer disproportionately from
drug-related problems. They live longer, are more
likely to live alone (almost twice as likely as men),
and have lower average incomes and a higher
prevalence of disability than men. Each of these
factors complicates drug therapy. The oldest
women are the most vulnerable to adverse reac-
tions and other untoward consequences of using
drugs.

Drug use improves the condition of most elderly
patients; drugs are used because they work. Pa-
tients are better off because useful drugs are
available, and drugs are ‘(probably the most cost-
effective modality of chronic disease manage-
ment” (36). While the rate of inflation for medi-
cal costs overall during the last decade has been
far greater than for the economy as a whole,
pharmaceutical prices have risen more slowly
than the Consumer Price Index (CPI) (19). Infla-
tion for pharmaceuticals has exceeded the CPI in
recent years (fig. 18), but the average inflation
over the past decade remains favorable (table 10).
Pharmaceutical therapy is not only medically ef-
fective but can also produce savings by diminish-
ing morbidity and forestalling the need for more
expensive forms of medical treatment. For exam-
ple, the use of cimetidine ragamet~ for duodenal
ulcer disease led to an estimated 26-to 70-percent
cost savings for Medicaid in Michigan in the first
year of its use, primarily by substituting for sur-
gery in some patients (18). It is not clear that this
figure can be extrapolated specifically to the elder-
ly population, because the study included all age
groups, but the potential for cost savings over the
short term has been demonstrated for the gen-
eral population in this study. In another exam-
ple, lithium treatment of manicdepressive illness
has saved an estimated $4 billion over the last dec-

ade, according to the director of the National In-
stitute of Mental Health (56).

Use of drugs to treat diseases for which there
has never previously been effective therapy can,
however, increase health care costs, if their cost
is higher than previous modes of therapy. Treat-
ments requiring extensive drug therapy may also
increase overall costs.

Many issues concerning the cost effectiveness
of drug therapy, proper indications for drug use,
and regulatory practices vis-a--vis the drug indus-
try are not directly relevant to this report, be-
cause they do not specifically affect the older pop-
ulation. Although these issues are important for
older Americans because they use more drugs,
policy changes would not be directed at improv-
ing the lot of the elderly per se. The balance of
this chapter thus deals with those aspects of drug
therapy that do specifically affect the older Amer-
ican population. The issues to be discussed in-
clude metabolic and clinical differences between
older and younger individuals, drug testing reg-
ulations, and patterns of drug use unique to the
elderly.

Older Americans pay more for prescription
medications than does the general population.
Those over 65 pay an average of $93 per year
for prescriptions, compared to $79 for those .55
to 64 and $27 for those 19 to 24 (27). Cost differ-
ences are especially marked in the heaviest users:
3.3 percent of those over 65 pay more than $250
per year for prescription drugs, compared to 2.2
percent of those 55 to 64 and 0.5 percent of those
19 to 24 (27). Some contend that these figures sub-
stantially underestimate the economic impact of
drug use among the elderly, because such figures
do not capture over-the~ounter medications, and
do not measure the impact of a substantial mi-
nority of elderly patients who have medication
bills far in excess of $250 (37). The important topic
of reimbursement policy for prescription drugs
under Medicare has been omitted because it has
been analyzed in detail in a recent report which
gives potential costs of changes in Medicare reim-
bursement policy and cost estimates for a vari-
ety of options (65).

Many of the problems of drug use among the
elderly are due to altered metabolism, the pres-
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Table 10.—Comparison of Inflation Factors
for Prescription Drugs and Other Goods

Prescription Drug Consumer Price index

Year Price index for ali goods
1967 . ... 100.0 100.0
1968. ... 98.3 104.2
1969. ... 99.6 109.8
1970. ... 101.2 116.3
1971.... 101.3 121.3
1972.. .. 100.9 125.3
1973 .. .. 100.5 1331
1974 . ... 102.9 147.7
1975.. .. 109.3 161.2
1976. ... 115.2 170.5
1977 .. .. 122.1 181.5
1978 . ... 131.6 1954
1979. ... 141.8 217.4
1960. ... 154.8 246.8
1981. ... 172.5 272.4
1962. ... 192.7 289.1
1983. 213.8 298.4

SOURCE: Bureau of Labor Statistics, cited by Palumbo, 1984 (55).

ence of multiple diseases, the use of multiple
drugs, and increased susceptibility to side effects.

Biologic differences in drug effects
and metabolism in older people

Drugs are tested for side effects and therapeu-
tic effectiveness in the general population, yet are
used most often by the elderly, in whom they may
act in a manner not always detected in studies
of the general population. Recent studies of phar-
macokinetics-the study of how drugs are distrib-
uted and metabolized in the body—and pharma-
codynamics—the study of how drugs act—show
significant differences between older and younger
populations. These differences are based on fun-
damental biological age-related changes that af-
fect the body’s ability to process, store, and ex-
crete drugs (table 11).

Biological differences between older and young-
er patients are analogous to the differences be-
tween adults and infants. It has been said that just
as it took many years to recognize that infants
are not simply “smaller” adults and must be
treated differently, it is not yet universally rec-
ognized that the elderly require different treat-
ment than younger adults (33).

Table 11.—Age=Related Changes Altering Drug
Metabolism and Sensitivity

1. Body composition

A. Decreased lean body mass

B. increased proportion body fat

C. Decreased total body water

D. Decreased blood albumin (small change)
L. Heart and blood vessels

A. Decreased heart response to stress
B. Increased size of heart
C. Diminished vessel elasticity
D. increased total vascular resistance to blood flow
E. Decreased oxygen delivery to selected organs
Kidneys
Liver, brain, and muscles (small change)
Kidneys

A. Decrease in number of blood filtering units (nephrons)
B. Decreased blood flow through kidneys
C. Decreased filtering and clearance rate of blood com-
ponents
D. Decreased ability to adapt to maximum loads
Iv. Digestive organs
A. Slowed stomach emptying
B. Diminished acid secretion
C. Decreased peristalsis
D. Decreased absorption (small change)
V. Liver
A. Altered drug metabolism (slowed oxidation, especially
in men, conjugation relatively unaltered)
B. Diminished blood flow (small change)
VI. Nervous system
A. Decreased threshold for depressant medications
B. Decreased coordination and short-term memory (small
change, unless another disorder is also present)
C. Diminished blood flow to brain and nerves (slight, in
absence of vascular disease)
D. Slowed velocity of conducting impulses in nerves
E. Slowed reflexes
Vii. Lungs
A. Decreased lung elasticity
B. Decreased effective surface area for oxygen exchange
C. Decreased effective breathing volume
D. Decreased rate of expelling air
E. Decreased clearance of irritants (ciliary movement)
Viii. Endocrine organs
A. Decreased sex hormones (in general, with a few ex-
ceptions)
B. Decreased response to sugars
C. Many other alterations, too numerous to list, including
stress hormones, regulators of metabolic rate, and
body volume regulation
SOURCE: Lamy, 1982 (33), as modified by OTA with the assistance of J. Rowe,

Altered metabolism and
tissue sensitivity

Older adults have significantly altered drug re-
action and metabolism (7)20,33)36)38)43). They
also have a higher percentage of fatty tissue com-
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pared to lean body mass, which causes increased
effective concentrations of water-soluble drugs
and prolonged retention of fat-soluble drugs. Hep-
atic metabolism of drugs, particularly oxidative
processing in older males, is altered with age,
which may lead to reduction of the required dose
of drugs so processed. Decreased kidney function
with age leads to prolonged retention of drugs
in the body, often lowering the dose of a drug
required to achieve useful concentrations, or ne-
cessitating an increase in the time between doses.
Decreased blood albumin causes increased effec-
tive plasma concentrations of many drugs.

Tissue sensitivity to drugs may also increase or
decrease with age, depending on the tissue, the
patient, and the drug. Many of these changes lead
to a need for reduced doses of drugs. The clini-
cal effect of many benzodiaepine drugs (common
sedative agents) in older patients, for example, is
more intense than in younger patients with simi-
lar blood concentrations (47).

Prescription sleeping pills provide striking ex-
amples of how altered biological characteristics
can necessitate adapting the treatment to the old-
er patient. Common sleeping pills, also called mi-
nor tranquilizers or hypnotics, are fat-soluble
chemicals that are retained longer in older pa-
tients: flurazepam (Dalmane®, a hypnotic agent)
stays in an elderly patient for an average of 1
week (64), and the effective half-life of diazepam
(Valium@, a related anti-anxiety agent) averages
90 hours in those over 80, compared to 20 hours
in those under the age of 20 (23). These prolonged
retention times have led geriatric pharmacologists
to urge the prescription of shorter acting drugs
at lower doses.’Although it is twice the recom-
mended geriatric dose, the usual 5 mg dose of Val-
ium (dizepam) is one of the most commonly
prescribed drugs for those over 65 in a private
prescription service (29), and more than 13 mil-
lion prescriptions for Dalmane®(flurazepam)
were given to the elderly last year (64). Such fig-
ures do not indicate that the drugs are not useful,
but do suggest that prescription patterns are not

7The use of very short-acting hypnotic agents is also problematic,
in that patients may awaken from ‘(rebound insomnia” if the drug

is metabolized and cleared rapidly. Resolution of proper practice

in prescribing hypnotic agents thus awaits further inquiry.

optimally tailored for the needs of the older pop-
ulation.

Characteristics of drug use

Those over 65 use more drugs than any other
age group (36,43). Many chronic disorders such
as arthritis or hypertension are treated with more
than one drug. Many older people have multiple
chronic diseases, each of which may be treated
by drugs. There are more than 43,000 pharma-
ceutical products on the market, containing 1,900
separate chemical entities (39). The scant atten-
tion given to use of drugs peculiar to the elderly
in medical practice is due in part to the fact that
much drug information (e.g., information in the
Physician’s Desk Reference) is based on Food and
Drug Administration (FDA) requirements for drug
certification. At present, FDA drug approval does
not require special attention to effects on elderly
patients. (See “Drug Testing” below.)

Side effects and adverse
drug interactions

The elderly have a higher incidence of drug side
effects and drug interactions (2,20,33,38). The
threshold of toxic blood concentration is lower
among the elderly for many drugs, leading to in-
creased probability of overdose. The presence of
multiple chronic diseases and their treatment
with multiple drugs lead to a higher incidence of
adverse drug reactions and adverse drug interac-
tions (36,43,58). This may be due not only to
altered pharmacokinetics, but also to possibly in-
creased susceptibility to adverse effects of drug
usage resulting from altered inherent suscepti-
bility among older people.

A recent study of adverse drug reactions and
interactions, which showed that they accounted
for 3 percent of all hospital admissions, found this
figure to be much higher for the elderly-12 to
17 percent of hospital admissions for those 70 to
90. Of those suffering adverse drug reactions, 40
percent are over age 60 (cited in 54). Conclusions
from the studies that have been performed can-
not be generalized to the total American elderly
population because they have been small and
local. Generation of aggregate data on hospital ad-
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missions due to drug reactions is one benefit that
may accrue from increased use of computerized
medical information systems, and may permit
more accurate policy determinations.

Adverse effects are especially common for
drugs used to treat cardiovascular and psychiatric
diseases and so are used especially heavily by the
elderly. Adverse drug reactions among the elderly
have been roughly estimated to cost $3 billion per
year (cited in 54).

Some assert that side effects-of drugs may be
more common among ambulatory patients than
among hospital patients (33). Reporting of adverse
effects is less reliable for ambulatory patients, and
drug errors are more common outside the hos-
pital. Increased home care may exacerbate the
problem of adverse drug effects and noncompli-
ance with prescription instructions.

A different type of problem in geriatric drug
use is the frequency of drug interactions. Drug
interactions can occur between the drug and the
patient (due to individual susceptibility), between
the drug and numerous diseases (metabolism of
drugs for one disorder altered by another disor-
der), between the drug and drugs for other dis-
orders, and between the drug and a patient’s diet.

Interactions between drugs and diet can cause
problems in several ways (34). Drugs can affect
dietary intake; certain antacids, used to quell
stomach complaints, also lead to decreased ab-
sorption of phosphate, vitamin B, (thiamine), and
iron (needed to make red blood cells) (42). Lax-
atives, often used to prevent constipation, can pre-
vent the absorption of fat-soluble vitamins in-
volved in blood coagulation and bone metabolism
(see section on Nutrition inch. 4). Dietary habits
can also influence the efficacy of drugs; diets high
in yeast, liver, fish, whole grains, and certain
vegetables can inhibit the effectiveness of drugs
for Parkinson disease. Diets high in vitamin K,
such as spinach, cheese, and liver, can reduce the
efficacy of some drugs used to prevent blood clot
formation (42). Foods high in the chemical tyramine,
found in cheese, wine, and chocolate, can cause
dangerous elevation of blood pressure for those
taking some types of antidepressant medications.
Such problems are not unique to older patient

populations, but each of these drug groups is used
more by elderly individuals (42).

Although many drug interactions cannot be
avoided, the increase of “polypharmacy, ” the si-
multaneous use of multiple drugs, highlights cur-
rent deficiencies in the use, retrieval, and stor-
age of medical information. The problem of
predicting and reporting drug interactions is an
example; one computer analysis of drug prescrip-
tions showed the potential for harmful drug in-
teractions to be far in excess of those clinically
reported (8). Present methods of monitoring ad-
verse drug effects raise questions of whether un-
toward reactions are markedly underreported or
whether the computer model is incorrect; both
explanations may be partially valid.

Technology can be useful in identifying drug
interactions. A recent study that used a comput-
erized prescription information service found that
using the computer did not reduce the number
of prescriptions with potential problems, but did
shorten the time period needed to recognize and
begin dealing with the problem (30). The applica-
tion of sophisticated “artificial intelligence” to
medical monitoring, in which computer programs,
such as the RX program developed at Stanford
University, (9,10) continuously investigate the pa-
tient record data base of a hospital or region, look-
ing for possible medical effects from the use of
a particular drug or group of drugs, is likely to
be a major improvement. Such data analysis de-
pends, however, on gaining access to statistics on
the incidence of drug side effects in the popula-
tion. Innovations arising from increased use of
information technologies, such as “smart cards”
or improved patient-centered information sys-
tems may enhance the ability to identify drug
reactions and interactions. The present system,
which relies largely on user, manufacturer, or
physician reporting, requires that someone notice
a causal relationship, and is especially unreliable
when there is a long time lag between the start
of drug administration and the development of
an adverse effect (8,67). Development of effective
methods of monitoring drug use in actual clini-
cal practice may prove important in development
of drugs for the elderly population. (See Drug
Testing below.)
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Pharmacists use the computer to spot potentially harmful drug use that can occur
when people unknowingly mix medications.

Patient compliance with
drug prescriptions

Elderly patients often fail to use drugs exactly
as prescribed; 59 percent of patients in a recent
survey showed some “error” in drug use (54). The
most common error is omission (39), The proba-
bility of error rises among women, patients who
live alone, those over 75, and those who use a
great number of drugs or must take drugs fre-
quently (54). Deviance from prescription instruc-
tions is also more likely among those who have
numerous diseases, who have poor vision or hear-
ing (17), and whose socioeconomic status is low.
Diminished mobility (difficulty in getting to the
pharmacy to fill prescriptions) and inattention
from medical care providers may also contribute

to noncompliance (39).

Compliance with drug prescriptions is probably
not affected by aging per se, but may be dimin-
ished by social and biological factors that become
more common with age. If nothing else, the
greater number of medications taken by older
people increases the probability of deviating from
instructions for at least one prescription,

The treatment of chronic diseases with drugs
taken over long periods clearly requires persist-
ent patient and family participation and the strong
motivation of both patients and providers; these
factors may not be receiving sufficient attention
at present in the medical community (39). Diffi-
culties in communication between physicians and
patients may be intensified by older people’'s dif-
ficulty in hearing, understanding, or remember-

ing instructions on drug use (17).
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Some noncompliance is deliberate. The tremen-
dous variation in reported rates of deliberate non-
compliance ranges from 7 to 43 percent (69); one
study found that 70 percent of “errors” were in-
tentional (12). yet the high rates of deviation from
prescription instructions do not always portend
ill outcomes. Compliance rates vary tremendous-
ly, depending on drug type (69), and may at times
be due to a judgment of appropriate treatment
by the patient. Another study showed the most
common reason for not taking medications to be
thepatient's perception that he or she did not “like
or need” them, which accounted for far more de-
liberate disuse than cost or presence of side ef-
fects (69). These two reasons accounted for 71.6
percent of patient-reported failure to follow a
prescription. To the extent that patients can ac-
curately determine their own needs for medica-
tion, such “noncompliance” may be intelligent. For
example, some inappropriate prescriptions for ex-
cessive doses of hypnotic/anti+mxiety drugs, such
as Valium®and Dalmane®, may be partially cor-
rected by patients taking fewer pills than directed.
Noncompliance with prescriptions, however, is
not generally laudable. Misuse of drugs, whether
deliberate or unintentional, can lead to serious
adverse effects, and, as noted above, to prevent-
able hospitalizations.

“Child-proof” containers may be difficult to open
(15,39,41,44), and can thus cause compliance
problems. New packaging for over-the-counter
medications, instituted in reaction to the delib-
erate alteration of Tylenol®capsules, may also
make opening difficult for older people. However,
such protective packaging can also be a blessing
in preventing accidental or poorly conceived in-
gestion of drugs by patients with poor mental
function (41), patients whose arthritis affects their
hands are particularly likely to have difficulty
opening child-proof containers, and should have
easy -to-open containers ordered by their phy-
sicians.

Correct administration of drugs is especially dif-
ficult in patients afflicted with dementia and psy-
chiatric illness, for whom expectation of patient-
initiated accuracy of drug administration is a vain
hope. For these patients, the involvement of other
family members is essential (41). The use of med-
ication “boxes,” with drugs arranged for time of

day and date by a family member or health pro-
fessional can help; as can the use of charts with
examples of the appropriate pill taped to the prop-
er column. Prescription labels in lay language in
large type on containers of different colored pills
can also help avoid mistakes .There is great op-
portunity here also for technological innovation.
New products relying on “smart” electronics to
keep track of proper times for dispensing particu-
lar drugs are under development. One simple de-
vice in a relatively inexpensive bottle cap sounds
an alarm when it is time to take the medication

(Med-Tymer, Boston Medical Research, 1983).
Other systems under development could dispense
multiple medications on different schedules and
notify patients when it is time to take a particu-
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lar pill. This would be helpful to all patients re-
quiring multiple medications, and would be par-
ticularly welcome for patients with diminished
mental function (although others would have to
fill the prescriptions and program the mech-
anisms).

Issues specific to drugs affecting
mental function

DEMENTIA CAUSED BY DRUGS AND DEPRESSION

Depression may cause or complicate dementia
(loss of higher mental functions) in 8 to 23 per-
cent of patients who receive a diagnosis of irre-
versible dementia. This is partly due to inaccurate
diagnosis, and partly to an increased prevalence
of depression among demented patients (4 I). Fur-
ther, drugs used to treat other diseases can cause
dementia. Many drugs that block the effect of ace-
tylcholine, *either as a primary effect or as an un-
wanted side effect, are used in the treatment of
Parkinson disease, insomnia, hypertension (46),
colds (32), depression, and psychosis (14). The rare
syndrome of “atropine psychosis)” a severe form
of mental reaction to certain anti-cholinergic
drugs characterized by psychotic symptoms, may
tempt a physician to treat the psychosis with
drugs that can further worsen the patient’s symp-
toms (14). Much more common, however, is mild
confusion induced by over-the-counter or pre-
scription drugs that have mild or moderate anti-
cholinergic actions.

Drug-induced dementia is even more common
as a cause of reversible dementia than depression
(25). Drugs are thus the most common cause of
this syndrome, which carries the awkward title
of “pseudodementia” (20). Sedatives and hypnotic
drugs often diminish intellectual function in pa-
tients at all ages, and are especially likely to do
so among older people.

Drugs given to correct other conditions, such
as heart disease or hypertension, can also cause
loss of mental functions by altering blood flow

*Acetylcholine iS @ molecule used to communicate between nerve
cells, and is implicated in memory processes. Loss of brain cells that
use it is found in Some diseases, such as Alzheimer disease, that
lead to dementia. Blocking of acetylcholine, with drugs called anti-
cholinergic drugs, might, therefore, lead to exacerbation of dementia
and increase in confusion in susceptible patients,

to the brain or by directly acting on brain cells.
These effects are rare in younger age groups, but
increase with age.

DRUGS USED FOR MANAGEMENT EASE,
RATHER THAN PATIENT BENEFIT

There is some evidence that psychopharmaceu-
ticals are used to make nursing home patients
easier to manage, rather than to improve their
medical condition. One study found that a small
minority of physicians (1.3 percent) with large
nursing home practices prescribed a large pro-
portion (37 percent) of the anti-psychotic medica-
tions dispensed in the nursing homes sampled;
the 14 percent of physicians who had 10 or more
nursing home patients prescribed 81 percent of
the anti-psychotic drugs (57). The prevalence of
anti-psychotic drug use in this study varied wide-
ly—more than three-hundredfold—among nurs-
ing homes. Usage increased with nursing home
size, and was inversely related to the ratio of nurs-
ing home staff to patient (57), suggesting that anti-
psychotic medications may be used as a substi-
tute for personnel in some institutions,

Need for increased education of
health care providers

One way to improve the manner in which drugs
are used is to educate the physicians who pre-
scribe them. Such education includes not only in-
stilling knowledge about proper use of drugs, but
also increasing awareness among practitioners
about the special biological and physiological char-
acteristics of older patients. studies suggest that
physicians may base more of their prescription
decisions on drug advertisements than on scien-
tifically verified studies (3). In response to this
finding, a group seeking to promote appropriate
prescription habits has borrowed the techniques
used by pharmaceutical companies to promote
the use of their drugs—using trained personnel
to personally visit physicians to educate them
about common prescription errors [4). Such meth-
ods are experimental, and some have questioned
the appropriateness of this approach (45), but
there is wide agreement on the need to improve
physicians’ awareness of the importance of the
vicissitudes of drug therapy among older patients.
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Recent data show that the use of physician ad-
visors can be especially effective in changing phy-
sicians’ prescribing habits (59). A large recent
study found efforts to change physician habits to
be cost effective in saving funds for Medicaid.
Costs of educational materials and personnel for
educating physicians were $93 per physician per
year, compared with $205 saved from Medicaid
funds. The program was especially effective for
those physicians who were the heaviest prescrib-
ers, and was received well by the physicians in-
volved (61).

Use of over-the-counter (OTC) drugs

Many elderly people use OTC drugs: 70 percent
of those 65 and over use some OTC medication
regularly (64). Physicians are often unaware that
their patients are taking OTC agents, either be-
cause patients do not inform them, or because
they fail to ask (13). The most common drug in
this class is aspirin, which is often used to treat
the pain and inflammation associated with arthri-
tis (13,35). Aspirin is one of the cheapest and most
effective remedies for arthritis, but is also asso-
ciated with ear and vision toxicity, loss of con-
trol of body heat, confusion, nausea, diarrhea, and
gastrointestinal bleeding (13). Some patients, who
also have asthma and nasal polyps, can have life-
threatening reactions to aspirin. Yet aspirin is ubi-
quitous; more than 200 products contain it, and
some of them are not clearly labeled (13).

Another common side effect of OTC medica-
tions is confusion. Many nonprescription drugs
contain agents that block the effects of acetyl-
choline. Many nonprescription sleeping pills and
anti-cold remedies contain agents that can induce
confusion.

The special biological and sociological charac-
teristics of older populations may indicate a need
for caution in converting drugs from prescrip-
tion to over-the-counter status. For those drugs
that are used primarily by older people, special
attention to the incidence of side effects in the
older subpopulation may be in order when de-
ciding to make medications available to all con-
sumers.

patient information on drugs

The need for active patient participation in
treatment of chronic diseases requires improved
methods of teaching patients about their treat-
ments. In a recent FDA survey, 58 percent of pa-
tients received information on how to take their
medication, but 75 percent received no informa-
tion regarding potential side effects (48). Physi-
cians in a recent survey believed that their pa-
tients were either very well (32 percent) or
adequately (56 percent) informed about their
medications (40), yet other studies show patients
are often ignorant of important facts about their
therapy (48). Patients rarely ask physicians about
their drugs, but instead ask nurses, clerks, family,
or friends (50). The transfer of information to pa-
tients is worse for older patients than for the
general population, and especially poor for one
group-old and less educated women (49).

Poorly informed patients are unable to make
rational decisions, and may experience unneces-
sary drug interactions. Lack of information from
health professionals leaves patients vulnerable
to the advice of uninformed or ill-informed ac-
quaintances and family members. Some of the
problems in communication may stem from the
reluctance of patients to ask physicians for infor-
mation: in the FDA survey, only 2 percent of the
patients asked their physicians about their medi-
cations (48). Heightened sensitivity to the need for
adequate patient education among health pro-
viders could improve the efficacy of treatment;
greater assertiveness on the part of patients could
diminish anxiety and aid in the treatment proc-
ess by improving patient awareness of potential
adverse reactions and contraindications.

The recently formed National Council for Pa-
tient Information and Education (NCPIE) is ad-
dressing the need for increased involvement of
patients in their treatment by encouraging pa-
tients to ask questions of their physicians. Cur-
rent NCPIE strategy is to sponsor television and
mass media advertisements (52). Other patient-in-
formation activities include community programs
at the Albany College of Pharmacy, the Univer-
sity of Maryland, and the University of Michigan,
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and in Los Angeles, San Francisco, and Osceola,
FL (39). Many other communities not noted in na-
tional publications are also known to have devel-
oped special patient education programs for the
elderly.

Accompanying certain prescription drugs with
information for patients became an area of Fed-
eral concern in 1981, when the FDA mandated
the inclusion of information with prescriptions
for cimetidine, clofibrate, propoxyphene, and
seven other drugs. This requirement was re-
versed by Executive Order 12291 shortly after the
start of the Reagan Administration in February
1981, although inserts are still required for sev-
eral medications such as isoproterenol inhalants
and contraceptives.

The delay in implementation of Executive Or-
der 12291 coincided with the start of the volun-
tary American Medical Association’s Patient Med-
ication Information program, in which physicians
are to distribute patient information on drugs to
their patients at the physician’s expense. A recent
survey showed that 22 percent of physicians who
prescribe medications were participating in the
program; 50 percent of physicians did not know
about the program, and a small minority of older
male physicians disagreed with AMA policy in dis-
tributing patient-information leaflets (31).

Another program of patient education under-
taken by the American Association of Retired
Persons (AARP) has been especially effective.
“Medication Information Leaflets for Seniors” ac-
company each prescription emanating from sev-
eral mail prescription services available to AARP’s
14 million members, who order more than 5 mil-
lion prescriptions per year. The inserts, in leaf-
let form, explain the reason for taking the drug,
how to administer it, what information the phy-
sician needs to properly prescribe it, contraindica-
tions and potential interactions with food and

other drugs, and potential side effects. An early
survey of recipients showed that although 24 per-
cent of people either did not notice them or did
not receive them; of those who did, 90 percent
found the leaflets useful, 95 percent read them,
and 76 percent kept them for possible future ref-
erence. Fears that providing patients with infor-
mation about their prescription would increase
anxiety were allayed by finding that 40 percent
of those responding “felt better” about their med-
ications, and 56 percent “felt no different” after
receiving the leaflets (21,53). The package inserts
were more extensively used for anti-hypertensive
medications than for anti-arthritic agents or mi-
nor tranquilizers (51). The AARP drug leaflet is
currently being comprehensively evaluated to de-
termine its effect on patient attitudes, perceptions,
and behavior (6).

Patient package inserts may be especially help-
ful to older patients. A large and extensive Rand
Corp. study of patient package inserts sponsored
by the FDA found that older patients read them
more often, resulting in a small but detectable in-
crease in patient knowledge about medications
(26). Patient package inserts can thus be useful,
although questions remain about patients’ judg-
ments of risk. Patients remember less about side
effects than other aspects of the leaflets (26) and
some patients have difficulty in accurately assess-
ing the relative seriousness of risks (28).

Patient education need not be restricted to leaf-
lets included with the drug. Several pharmacies
have taught classes, trained educators, arranged
for educational programs, or written leaflets for
their older patrons. Computer networks, as noted
in chapter 6, may also encourage information net-
works on topics related to health. National and
local press also serve an important function in
highlighting new developments relevant to drug
use.
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Congressional issues and options

Background

DRUG TESTING

The FDA’'s drug approval process begins with
laboratory discovery of a drug's action. Once a
potentially useful new chemical activity has been
discovered, tests of efficacy and toxicity are per-
formed on animals. At this point, the manufac-
turer applies to the FDA for certification of the
New Chemical Entity (NCE) to be tested in humans
as an Investigational New Drug (IND). The agent
is then tested for safety in a small number of rela-
tively healthy volunteer patients, and long-term
toxicity is measured in animals. This is called
Phase 1 testing.

If preliminary tests are successful, phase Il
trials—Ilarger clinical trials—are undertaken in a
small number of patients (100 to 300) to estab-
lish dosage range and efficacy, and as a further
measure of safety. Phase Ill is usually the final
stage of testing and involves carefully controlled
trials and field testing in larger numbers of pa-
tients (500 to 3)000). Although the FDA can re-
quest further testing, the agency cannot require
it. Adverse effects may be detected by the clini-
cal trials; the probability of detecting a harmful
effect depends on the number of patients tested,
the frequency of the reaction, and the duration
of the study (67).

Elderly patients, who consume a large propor-
tion of most types of drugs (7,38), are not specif-
ically mandated for inclusion as patients during
clinical trials performed for FDA approval. The
trend in recent years has been to include more
older patients in clinical trials (63), but there are
no specific guidelines or regulations for assuring
that clinical trials take account of the special drug
needs of the older population.

There are several reasons that inclusion of
greater proportions of older patients might com-
plicate clinical trials. volunteers and patients used
in early trials must be relatively healthy to assure
safety of the testing procedure. Although a more
representative patient mix could be incorporated
into later testing, elderly patients are likely to have
several diseases, making it difficult to ascertain

whether a new sign or symptom is in fact due
to drug use rather than to a new disease or a new
manifestation of an existing condition. And many
older patients take other drugs, making it diffi-
cult to identify the particular drug that might be
causing a problem. The high prevalence of dis-
ease among the elderly increases the “noise” level
in drug reaction data, compounding the difficulty
of detecting problems. In order to compensate for
this factor, more patients must be included in
tests; this pushes up development costs and makes
analysis more difficult.

problems in current methods of drug testing
have been underscored by recent episodes of ad-
verse reactions to antidiabetic drugs, and non-
steroidal anti-inflammatory agents for treating ar-
thritis. The problem for these agents was lack of
testing in populations similar to those that used
the drugs in routine practice, although this was
not necessarily due specifically to a dearth of
older patients in the test groups. Both classes of
drugs are used more often in the elderly, how-
ever, and representatives of each of these drug
classes were recently removed voluntarily from
the market by their manufacturers in the United
States because of newly discovered adverse ef-
fects that were not found in premarket testing.
Such problems might be minimized in the future
by increased attention to premarket testing in rep-
resentative populations, which in many cases will
involve inclusion of older individuals.

It is important to note that testing of drugs in
patients over 65, if it is to be realistic, must be
done in populations that have numbers and types
of illnesses, average ages, and sex and racial bal-
ance similar to those groups that would actually
use the drugs in practice (71).

The most difficult aspect of testing drugs in
elderly populations is assuring safety, The phar-
macokinetic and pharmacodynamic differences
between the elderly and younger cohorts are more
likely to lead to overdose than to underdose, and
the increased incidence of side effects among old-
er populations adds to this risk. Modification of
current regulations regarding drug testing in the
elderly could focus on issues of safety, In connec -
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tion with this, the FDA has recently proposed
guidelines for testing of drugs in older popula-
tions. The guidelines stress including older pa-
tients in late (Phase I11) clinical trials and analyz-
ing clinical trial data with attention to effects of
aging (62). The proposed guidelines focus on the
most dramatic known differences between older
and younger population groups, and do not em-
phasize questions of bioavailability, dosage forms,
or tissue sensitivity of new agents specific to older
patients (67). One potential problem with estab-
lishing adequate guidelines is likely to be deter-
mination that a truly representative population
of older patients has been tested (71). Identifica-
tion of drug interactions is especially difficult, but
also important in older patient populations be-
cause of the larger average number of agents that
such patients take simultaneously. In addition, it
may prove difficult to test the safety of the long-
term drug use in older patients who often take
drugs for chronic conditions over months or
years. Long-term administration of drugs for
older patients may expose adverse effects that ap-
pear only after cumulative use that would have
been absent in tests for premarket approval. The
FDA will continue to seek advice on how to estab-
lish guidelines that satisfy both public demand for
safety and industrial concern over increased costs
of drug development and increased regulation
(63).

COSTS OF DRUG DEVELOPMENT

The cost of clinical testing is the largest single
hurdle between drug discovery and routine clin-
ical use (16). A 1978 report estimates that devel-
opment of a new drug costs an average of $54
million per drug marketed, which includes the
cost of testing drugs that never reach the mar-
ket (22). A more recent estimate is $70 million.

The costs of new drug development vary wide-
ly, depending on the nature of the drug. Anti-
biotics cost less than $20 million to develop, be-
cause efficacy is easy to demonstrate, and animal
models of infectious disease are readily available.
Psychopharmaceuticals, in contrast, cost more
than three times as much to develop—approxi-
mately $70 million each—largely because of costs
of clinical testing and the absence of applicable
animal models of drug action (11,19).

These high development costs have led to calls
for reducing the cost of clinical trials. It is impor-
tant to rationalize the conflicts between patient
safety and expeditious approval. Additional costs
could lead to a reduction in the rate of introduc-
tion of new and useful drugs, but loosening safety
requirements might be costly in patient health
and welfare. Increased drug testing in the elderly
might increase the costs of clinical trials, and thus
of drug development. Such cost increases could
range from adding tests of pharmacokinetics in
older people, as suggested by the proposed FDA
guidelines, which would require only a few added
tests, to extensive epidemiological surveys, phar-
macodynamic studies, and tests of potential drug
interactions that would cost substantially more.

Increased use of postmarketing surveillance
could contribute to establishing drug safety and
efficacy, and have the added benefit of focusing
attention on the special problems of the elderly.
Drugs could be monitored in actual use, thus iden-
tifying currently unknown adverse reactions, and
adverse effects detectable by present methods
might be found more quickly. Premarket test re-
sults could thus be supplemented, and premarket
requirements might even be reduced in some in-
stances; representative sampling of the elderly
would be assured because monitoring would re-
flect actual clinical use. Safety would be en-
couraged by intensive surveillance. There are,
however, problems with using postmarketing sur-
veillance to assure safety; current methods of
reporting adverse effects, for example, are un-
reliable (67). This may be crucial because safety
is one of the most important reasons for the strin-
gency of FDA clinical trial protocols. There is
strong pressure to err on the side of safety, be-
cause the agency has limited power to recall drugs
once they are approved (19,39,67).

Monitoring of actual drug use is an important
element of drug regulation in several countries.
The international nature of pharmaceutical mar-
keting suggests that monitoring of drug use is an
important area for potential international coop-
eration that could benefit all countries involved.
Some other nations already rely more on post-
marketing surveillance than does the United
States. Some of this increased reliance on post-
marketing surveillance is ascribed to the presence
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of central or national medical care delivery sys-
tems that increase physician-government contact
and allow easier governmental access to patient
and physician records (66). Because such mech-
anisms are not in place in the United States, ef-
fective postmarketing surveillance would require
establishment of new means of monitoring drug
effects in clinical use.

Postmarked surveillance is not, however, solely
a means of reducing the need for premarket test-
ing; postmarked surveillance is also a mechanism
for assuring safety independently of premarket
approval practices. There are strong arguments
for retaining current procedures for premarket
testing of effectiveness and safety. The stringently
controlled clinical trials now required improve the
quality of evidence used in making treatment deci-
sions: new drug therapies are instituted only after
careful analysis, in contrast to many other treat-
ment modalities. Elimination or reduction of the
current premarket approval process could result
in proliferation of poorly verified treatments.

ISSUE 1: Should Congress require special test-
ing of drugs in older population
groups before approval for mar-
keting?

FDA requires demonstration of safety and ef-
ficacy before approving a drug or device for mar-
keting. At present, this does not include explicit
mention of testing in older population groups.
Several drugs used primarily in older populations
have recently been withdrawn from the market
because of concern for patient safety, Yet testing
of drugs in older patients adds costs because such
patients have more complicated medical histories.
This complexity determines that more patients
must be analyzed to assure sensitivity in dem-
onstrating efficacy or safety.

Options:
1.1: Congress could continue present regulatory re-
quirements.

Many believe that present mechanisms of ap-
proval of drugs and medical devices are adequate
for assuring public safety.

1.2: Congress could encourage inclusion of drug
testing among older populations by oversight of
FDA .

This would entail obtaining assurances that in-
terpretation of current legislation would be
changed to include emphasis on the needs of the
older population. The emphasis on testing drugs
could be changed, for example, by requiring pre -
market testing of agents intended for use in those
conditions identified as highly prevalent among
older populations.

1.3: Congress could create new legislation to mandate
drug testing among older populations.

This option would entail defining those condi-
tions for which special testing is needed, and def-
inition of the population to be protected.

Option 1.1 would retain the status quo for drug
testing. Options 1.2 and 1.3 would be intended
to protect a special population group at risk of
developing adverse reactions from drugs, but
would do so at increased cost to pharmaceutical
and medical device manufacturers, The guidelines
proposed by FDA should entail minimal increased
cost (62), but more stringent requirements would
increase costs further. Increased development
costs might lead to fewer new agents being de-
veloped, increased risk for investors, and disin-
centives for established companies to manufac-
ture such products or for companies to newly
address the affected markets. Nevertheless, cost
savings to other groups, including the Federal
Government, might occur if the incidence of ad-
verse side effects could be diminished. Savings
would result from preventing disability and lost
productivity, as well as from avoiding those health
care expenditures due to adverse effects of drugs.

ISSUE 2: Should Congress require increased
postmarketing surveillance of drugs
already approved?

Options:
2.1: Congress could continue present patterns of
postmarketing surveillance.

2.2: Congress could encourage increased use of
postmarketing surveillance.

This option could include oversight of FDA ac-
tivities, mandating new requirements for manu-
facturers and new authorities for FDA. These
could be done either independently of or in com-
bination with options discussed under drug
testing.
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Mandating increased use of postmarketing sur-
veillance for drugs and medical devices could be
effective in monitoring the safety of such prod-
ucts in actual use. This is relevant to the general
population, but especially relevant to older pa-
tients, in whom the risks of adverse effects, in-
teractions, and complications are higher. In-
creased use of postmarketing surveillance would
entail establishing better mechanisms for report-
ing adverse reactions, and might require altering
FDA legislation to permit FDA to withdraw drugs
found to be unsafe in actual use. One potential
problem in this area is access to and analysis of
drug information in Federal data systems. The
Computerized On-line Medicaid Pharmaceutical
Analysis and Surveillance System (COMPASS) at
FDA, for example, is intended to permit rapid
epidemiologic surveys of drug reactions, but has
been fraught with technical problems. The Na-
tional Institute on Aging, with the American Asso-
ciation of Retired Persons and the Andrus Foun-
dation, is supporting research on computer-
assisted epidemiologic research on drug effects
at Harvard Medical School (6). If Congress chooses
to encourage postmarketing surveillance of drug
use, more resources for epidemiologic data ac-
quisition and information processing may be re-
quired; current university research may help de-
termine the feasibility of monitoring for drug
effects on a national scale.

Implementation of requirements for postmar-
keting surveillance would raise development costs
for each drug and device, and thus might reduce
the incentives for innovation, as also noted in the
discussion of drug testing.

A more comprehensive discussion of postmar-
keting surveillance, which focused on the general
population rather than the special needs of the
older population, appeared in the OTA publica-
tion: Postmarketing Surveillance of Prescription
Drugs, which also included specific legislative op-
tions (67).

ISSUE 3: Should Congress encourage improved
patient education regarding use of
medications?

Options:
3.1: Congress could refrain from taking action.

3.2: Congress could encourage FDA to issue patient
package inserts on medications especially prone
to misuse among older populations.

3.3: Congress could mandate inclusion of patient
package inserts on medications determined to be
especially prone to misuse by older patients.

3.4: Congress could encourage Department of Health
and Human Services activities in the area of pa-
tient education.

This could include public service messages, re-
search support, and developement and dissemina-
tion of booklets.

Increased patient education on medications is
intended to prevent misuse by providing infor-
mation to consumers. It can be accomplished by
voluntary mechanisms, such as those of the NCPI E,
AMA, and AARP mentioned above; through ex-
ecutive action, as taken by the Carter Adminis-
tration and revoked by the Reagan Administra-
tion; or by legislative mandate.

Those who believe that voluntary programs
already under way are sufficient see no role for
increased Federal intervention. Federal require-
ments would increase costs for those affected by
such requirements. Mandating patient package
inserts for medications, if supplied by the manu-
facturer, would increase distribution and produc-
tion costs. Requiring patient education through
other means, such as through physicians, phar-
macists, or other health professionals, would in-
crease the costs of their services. Increasing pro-
duction and distribution costs could adversely
affect incentives for innovation, as noted under
other options. Increasing costs of health care
would raise Federal outlays for such services.
Conversely, cost savings might also be possible
by preventing adverse side effects, interactions,
and complications, as well as by reducing the
number of hospital admissions for drug-related
problems.

ISSUE 4: Should Congress encourage improved
education of health care providers
regarding older patients?

The special biological and social characteristics
of older patients have been widely noted, yet lit-
tle attention has been devoted to educating phy-
sicians and other health care providers about
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these characteristics (5). Increased knowledge of
pharmacological differences between older and
younger patients is one of many high priorities
for educating health professionals about the
special needs of the older population (1,24). Pro-
fessional education has the potential to become
one of the most effective methods of preventing
future problems in drug use, and might also save
some health care costs associated with drug re-
actions, complications, and interactions. Some
educational programs directed at physicians have
already been shown directly to reduce Medicaid
expenditures for medications, even without tak-
ing into account the indirect savings from avoid-
ing adverse reactions (61).

The Federal role in educating health profes-
sionals is less prominent than State and local
statutes regarding certification of practitioners
and proper medical practices. There is, however,
a Federal role in supporting training programs
for basic and clinical research and through reim-
bursement policies affecting delivery of health
care. The problem of insufficient knowledge and
education about gerontology and geriatrics is
global, affecting social as well as medical fields.
Actions regarding this issue are thus only dis-
cussed; congressional options are part of a larger
option of general education regarding geriatrics
and gerontology in chapter 2 and other chapters
of this report.

ISSUE 6: Should Congress require improved
labeling of over-the-counter medi-
cation?

Options:
5.1: Congress could refrain from taking action.

5.2: Congress could encourage action by FDA to re-
quire such labeling through oversight of FDA
activity.

5.3: Congress could require FDA action by new legis-
lation.

Improved labeling of over-the-counter medica-
tions, especially aspirin and drugs with mental
side effects, would allow consumers to avoid
agents that contain ingredients to which they
know they are sensitive. Special notice of changes
in drug ingredients marketed under the same
name might be beneficial in some instances.

Special labeling might include warnings to spe-
cific classes of individuals, such as those subject
to aspirin reactions or susceptible to drug-induced
dementia. It could also encompass prominent
listing of potentially hazardous reactions to ingre-
dients. Such labeling might increase manufactur-
ing and distribution costs, increasing the price of
a product needed in high quantities by several
groups of patients, especially those afflicted with
osteoarthritis. Potential cost increases, however,
might be defrayed in part or entirely by reduced
incidence of aspirin reactions and side effects
resulting from unknowing ingestion of compounds
that cause confusion in susceptible patients.

ISSUE 6: Should Congress authorize and fund
more randomized clinical trials for
drugs and treatments prevalent
among older Americans?

Options:
6.1: Congress could refrain from mandating funding
of more clinical trials.

6.2: Congress could direct the Health Care Financing
Administration (HCFA) or the National Institutes
of Health (NIH) to support more randomized clin-
ical trials, especially for those conditions requir-
ing multiple agents or for conditions highly preva -
lent in the older population.

6.3: Congress could encourage or require third-party
payers (e.g., health insurers) to fund some clini-
cal trials.

Older people are susceptible to multiple disor-
ders, and often have conditions that can be
treated in a multiplicity of ways. Treatments for
such disorders as hypertension, osteoarthritis,
and osteoporosis are common in the geriatric pop-
ulation, and yet optimal treatments for these con-
ditions are often not apparent because of the
plethora of potentially effective drugs and other
treatments. Comparative studies of different treat-
ment combinations are often not available. The
large number of non-steroidal anti-inflammatory
drugs, for example, have not been directly com-
pared for relative overall efficacy, incidence of
adverse side effects, and comparative appropri-
ateness for patient subgroups. Several members
of this group of drugs have not been compared
with aspirin, the most common drug used for os-
teoarthritis, Drugs from this class have been
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recalled for unanticipated side effects noted in
clinical use after approval for marketing, and two
additional agents are currently under investiga-
tion by the Secretary of Health and Human Serv-
ices. Clinical use of the different agents is a topic
of current medical controversy.

The standard method for dealing with such con-
troversies is the randomized clinical trial, the
acceptance of which marks one of the major ad-
vances of modern medicine. Careful studies of dif-
ferent treatments can be compared under con-
trolled circumstances to establish the utility of
competing regimens, and may also determine the
lack of substantial differences between different
modalities of treatment (68).

Increased support for such trials, however, is
likely to be quite costly. Supporting these trials
from the NIH budget might detract from more
basic biomedical research. Supporting trials
through HCFA has been suggested, but would re-
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Chapter 6

Information Technology and the
Health of an Aging Population

Introduction

The “information revolution” has profoundly af-
fected business and commerce, recreation, edu-
cation, security, and social interaction. Until very
recently, this revolution has had little apparent
effect on most of our health institutions and prac-
tices. Yet information technology has changed
the entire health system and is a distinctive ele-
ment in all fields of health. These fields and con-
tributions include:

+ medical education—access to biomedical data
bases;

* public health and biomedical research-com-
puter modeling and statistical analysis;

* health care delivery-construction of diagno-
sis-related groups;

* patient care—access to computer-assisted diag-
nostic systems;

+ information management—medical informa-
tion systems;

+ occupational health—epidemiological analy-
ses; and

+ patient education-computerized health risk
appraisal instruments.

Although the rate at which information technol-
ogy has been incorporated into the health care
system has been less rapid than predicted 10 or
20 years ago, it is now clear that it will be an in-
creasingly important part of this system at all
levels.

1A previous OTA report has defined information technology to
include “communications systems such as direct broadcast satel-
lite, two-way interactive cable, low-power broadcasting, computers
(including personal computers and the new hand-held computers),
and television (including video disks and vrideo tape cassettes)” (62).
Because of space limitations and the importance of the computer
as an access tool to health information, this report MOre narrowly
defines information technology as ‘(the application of computers and
telecommunication systems to the creation, storage, manipulation,
and dissemination of information. ”

Relatively little attention has been devoted to
applying information technology to the specific
health needs of the older population, which
stands to benefit significantly from its various ap-
plications. Information technology can enhance
functions diminished by the aging process in the
“healthy” elderly, improve health care for those
with acute and chronic medical problems, and en-
rich the health care services that traditional health
care institutions and professionals provide. It can
also disseminate information on maintaining and
improving health and on the availability of serv-
ices in new environments such as home and com-
munity centers.

Because there are as yet few examples of the
application of information technology to the
health needs of the older population, this chapter
focuses on the potential use of information tech-
nology. The contribution of information technol-
ogy to specific health fields, such as patient care
and public health, can be extended to their geron-
tological components. Technological limitations
will be overcome in time. The scarcity of current
information technology specific to the elderly
underscores another focus of this chapter—the
future elderly. There are profound differences
in responsiveness to any technology, including in-
formation technology, depending on age. In 10
to 20 years, the elderly are likely to have a com-
pletely different view of information technology
than their counterparts have today. The differ-
ence will be even more dramatic when the “com-
puter generation” becomes eligible for Medicare,

In this context, it is important to recognize the
heterogeneity of the older population. Older Amer-
icans vary widely in such areas as financial status,
health status, and levels of enthusiasm, Many old-
er people look upon computers as another of life’s
opportunities and challenges (33), while others
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find it difficult to adapt to the lifestyle changes
they can bring.

This chapter restricts the definition of informa-
tion technology to computers and telecommunica-
tions, and focuses on information technology as
used by elderly individuals for their health care,
either alone or, most often, in conjunction with
a physician and other health professionals.

Information technology can be used both to
promote preventive behaviors and to help man-
age chronic conditions. Discussion of its role in
the health of America’s elderly is important for
a number of reasons. The use of information tech-
nology by the patient for health purposes has re-
ceived minimal attention to date, although a large
body of literature, including reviews, has looked
at information technology in terms of other health
fields, albeit without an age-related focus. OTA
has produced two such publications, Computer
Technology in Medicated Education and Assessment
(64) and Policy Implications of Medical Informa-
tion Systems (65).

As the U.S. population ages, more people will
need assistance in functioning, particularly at
home. The number of elderly people confined to
bed, barring unforeseen changes in disease pat-
terns, is expected to rise from 458,000 in 1977
to 658,000 in 2000. The number of those needing
help in getting around their own homes will rise
from 1.9 million to 2.7 million during this period,
and a similar increase is expected in numbers of
those who are limited in carrying out some activ-
ities of daily living (19). Some 2.8 million elderly
now need the help of someone else to carry out
one or more of their daily activities (70). When
adapted to the specific needs of the elderly, in-

formation technology can be a primary source
of such assistance.

The growth of the elderly population will in-
tensify demands on the U.S. health care system,
producing significant increases in hospitalization,
the use of hospital-based services, and nursing
home care (19). By directly assisting with home
health care and providing access to information
concerning care for the elderly, either at home
or on an ambulatory basis, information technol-
ogy can reduce today's heavy reliance on high-
cost institutional services.

Information technology is expected to increase
the role of the elderly in their own care by im-
proving their access to health information and
services. Such technology will be used at home,
in physicians’ offices, clinics, or in hospitals by
the elderly, either alone or with the assistance of
others, including health professionals. One form
of information technology, networking,”has the
potential to greatly improve their social interac-
tion, mental health, and access to health and other
information.

This chapter discusses what is known about in-
formation technology and its use by the elderly
for health purposes, including the cost of provid-
ing the technology. Two major factors underlie
such use by the elderly—their ability to use in-
formation technology and the extent to which
they participate in their health care.

‘Networking (computer networking) is the transmission of data
either to human users or to other computers through connections
that link a telecommunications system. In this way, computers can
transmit data throughout the Nation and the world, sharing work
and data among groups of linked computers.

The elderly’s ability to use information technology

The ability to use information technology such
as the computer varies considerably with the
older individual. Those with active minds are
likely to relish the acguisition of new knowledge;

a computer club in Menlo Park, CA, teaches elder-
ly members to program computers as well as to
operate them (33). The Elderhostel program at
Reed Collegge,. which is limited to persons over 62,
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offers a hands-on introduction to personal com-
puters as one of its summer residential academ-
ic programs for older adults (49).

Even the less adventurous older person may
welcome operating a computer for health pur-
poses. The level of computer literacy needed to
obtain health information need not be high, and
the older individual often has assistance; in a com-
munity setting, other people are usually available
to help. Home use could be facilitated by a family
member, neighbor, or a paid or voluntary visi-
tor. Difficulties with independent use of the new
technologies may thus be limited to a small seg-
ment of the elderly population. Although more
than 60 percent of those over 85 have major lim-
itations in activity, this proportion is lower at
younger ages. The size of this group is further
reduced by the fact that with the exception of
visual, neurological, and muscular problems, most
of the limitations of those over 85 generally would
not constrain their use of a computer terminal.

There has been little study of the ability of old-
er individuals to use computers in general and
still less about their ability to use computers for
health care. Available evidence indicates that
some elderly people enjoy programming and ap-
plications software, such as spreadsheets, and
others enjoy recreational computer games and
communicating by means of computers adapted
to their capabilities.

A 1980 study of computer communication and
the elderly found them highly receptive to using
the computer and appreciative of the control that
it afforded them. Interactive communication with
other users was preferred over computer games
by the subjects, who were residents of an urban
retirement hotel. Their favorite game was highly
interactive and simulated personal communica-
tion. The system required a number of modifica-
tions for the older users, including a large display
screen and large characters on the keyboard. The
presence of a trained computer demonstrator in
a small group setting during the initial stages
facilitated the learning process. The researchers
concluded that additional modifications to the
hardware, such as color-coded keys, would in-
crease user satisfaction (18).

A more recent examination of computer use by
the elderly was conducted during a series of
workshops held in 1983 in Washington, DC, and
surrounding suburban areas (38). A total of 200
individuals, ranging in age from 60 to 95, attended
at least one of 14 workshops. The study popula-
tion was recruited from educational programs
for the elderly sponsored by churches, nursing
homes, and recreational centers. The response
was extraordinarily enthusiastic. To the surprise
of the researchers, these older computer users
obtained the greatest satisfaction from the pro-
gramming portion of the workshop. They were
apt learners and had the patience required for
the task. The participants also enjoyed applica-
tions software, such as spreadsheets, but were
not interested in most computer games. The study
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indicates that at least one segment of the elderly
population—those who are active and enthusias-
tic—are more than ready for the computer age.

Another study found that the “frail elderly” can
also benefit from information technology. A study
of 50 elderly nursing home residents, whose
average age was 85 and who had moderate men-
tal and physical impairments, found that these
frail elderly were able to participate in computer
games that had been especially adapted for them.
Adaptations included slowing down the game so
that residents with such handicaps as impaired
vision or hearing, tremors, or hemiplegia could
enjoy winning. Most of those who were asked to
participate were willing and eager to try the com-
puter games; all were willing to try them a sec-
ond time. The study points out that visual sym-
bols in video games for the elderly must be large
and well defined and auditory clues distinct and
clear, and that these can be used to exercise and
improve memory, enhance hand and eye coordi-
nation, and increase ability to concentrate on a
task (77).

Although most of today’'s elderly, or, for that
matter, most of today’s middle-aged, have had
little experience with computers, the evidence,
though scant, indicates that they are receptive to
using the new technology, either “as is” or when
tailored to their needs, The elderly of the future
are likely to be more open to using computers
because of exposure to them throughout their
lifetimes.

The development of new computer and com-
munications technologies for those who are func-
tionally limited is taking place at an astonishingly
rapid pace. Computers incorporating features to
counteract eyestrain or more serious vision prob-
lems are now available commercially. Oversized
video displays are relatively inexpensive, but key-
boards with large keys are usually custom built
and costly (50). Other approaches include enlarg-
ing the letters on present keyboards or color-
coding letters when only a few input commands
are needed.

Display interaction-the use of light pens to ob-
tain information from a computer—is potentially
useful for elderly individuals who find it difficult
to use a keyboard. The light pen, used in conjunc-
tion with a softwaredriven menu that appears
on the screen, is pointed at the item of interest
in the menu, which is then displayed on the
screen. Even severely functionally limited elderly
people can make contact with a computer by uti-
lizing a sophisticated light pen that need not make
physical contact with the screen in order to acti-
vate the computer. The pen is under development
for those handicapped by high-level spinal cord
injuries and cerebral palsy, or for amputees,
among others (28).

Another substitute for a keyboard is the touch-
sensitive terminal. The user simply touches a sen-
sitized television screen’'s computer-generated
menu to obtain audio and visual information.
Hewlett-Packard is marketing a touch-sensitive
system, Bell Laboratories has installed one at Ep-
cot Center for use as an information system by
visitors, and Boston’s Sheraton Hotel uses one to
provide information to its guests on in-hotel serv-
ices and activities. Many homes are expected to
have them by the mid-1980s.

Voice-activated systems that enter data and re-
ceive output on microcomputers are rapidly im-
proving in both price and performance, with
accurate representation of speech likely by the
1990s (62). Although the capability of current sys-
tems to recognize speech is limited, computers
can be programmed to recognize a specific voice
and follow simple commands.

Another new technique, the transparent access
approach, is being used to give handicapped peo-
ple access to standard hardware and software
programs (73). The approach allows a specialized
modular design of input and output devices for
the handicapped but gives access to software and
hardware designed for the general public.
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The elderly and self-care

The use of information technology for health
purposes by older individuals is also bounded by
the extent of their involvement in their health
care, either through selfware or through self-help
groups. About 75 percent of all health care is esti-
mated to be self-care (41), which substantially
eases pressures on the health care system.

Self-care and self-help, as information-based
health care activities, are becoming increasingly
recognized as legitimate sources of care in the
United States (21). Although definitions of these
concepts vary, self-care can be generally defined
as ‘(actions that we as individuals perform on be-
half of our own, our family’s, or our neighbor’s
well-being” (72).

An individual’s interest in being in control of
his or her own health care is often considered
to be the basis of self-care. This concept can be
applied to all levels of health care, including care
provided through the use of high technology (40).
It also applies to care taken in consultation with
health professionals; this application has received
the greatest degree of approval from health pro-
fessionals and appears to be the most appropri-
ate for an elderly population.

Self-help groups are ‘(clusters of persons who
share a common condition, and who come togeth-
er to offer one another the benefit of their ex-
perience and mutual support” (72). Broadly de-
fined, these groups may total several hundred
thousand in the united States (37). A recent in-
ventory which used a more restrictive definition
identified more than 2,000 U.S. programs offer-
ing medical self-care instruction (21).

Self -care encompasses a broad variety of activ-
ities, ranging from: 1) daily health practices, such
as brushing teeth; to 2) increasing one’s knowl-
edge about health through such sources as mag-
azines, pamphlets, and health fairs, and acting
upon the information received; to 3) assuming
tasks traditionally found in a health professional’s
realm of practice. This last mode of self% are usu-
ally requires formal training in which health skills,
such as measuring blood pressure and heart rate,
are learned (15).

The delegation to patients of certain tasks usu-
ally performed by professional caregivers has
long been routine. Diabetics of all ages test their
urine and give themselves insulin injections; per-
sons with angina medicate themselves with nitro-
glycerin. Physicians and the Federal Government
encourage women to undertake periodic self-ex-
aminations for breast cancer (66). Patients under-
going continuous ambulatory peritoneal dialysis
are directly involved in their treatment at home
(60). Health education programs, usually initiated
by consumers, disseminate a wide variety of skills,
such as showing parents how to obtain throat cul-
tures from their children, and teaching women
how to take a pap smear or do a pelvic exam.
Computer and communications technologies are
expected to play an increasingly important role
in enhancing the ability of people of all ages to
perform tasks traditionally done by professionals.

Although self-care and self-help programs af-
ford wide opportunities for improving general
health, many serious issues remain unresolved.
These include questions on the degree of com-
mercial involvement in the programs and the
extent of professional involvement and support.
Participants may feel that there is too much pro-
fessional input into some programs; physicians
are often concerned about the lack of a signifi-
cant professional component (15). Additional
issues include the political implications of certain
programs, and problems of evaluating the effec-
tiveness of any program in improving health (21).

Few self-help programs are designed specifically
for the elderly, but many existing programs ap-
pear to be appropriate for their needs. An impor-
tant factor in the growth of self-help groups has
been the shift in disease patterns from acute to
chronic illness. Chronic disease requires greater
reliance on the individual, who must actively and
continuously modify his or her lifestyle in order
to cope with the burden imposed by the disease.
Self-help groups are singularly suited to the care
of chronic diseases, and many such groups (e.g.,
the Reach for Recovery Program of the Ameri-
can Cancer Society and the Cardiac Rehabilitation
Group of the American Heart Association) have
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been established, largely as a result of private
funding. Although the prevalence of chronic dis-
ease among the elderly is high, few organizations
have as yet “taken cognizance of the special needs
of the elderly” (15).

Self-care is also well suited to health promotion
and disease prevention in terms of health risk-
taking behavior. Selfware education can reduce
the probability of disease, disability, or premature
death from a number of illnesses in which lifestyle
has been shown to play a role. The unique cir-
cumstances of the elderly make it essential that
self-care education be structured to accommodate
their specific requirements and expectations, yet
little has been accomplished in this area.

Preliminary estimates from a large-scale effort
to identify self-care and self-help programs in the
United States found at least 25 self-care programs
specifically focusing on training or activities for
the elderly. Many other programs for the elderly
include self-care as part of the curriculum. The
programs vary in sponsorship and setting, target
group, method of implementation, type and size
of staff, and goals and activities (21). Data on the
use of information technology in these programs
are not yet available (20).

Futurists contend that the use of computers and
telecommunications will promote a change away
from specialist care to self-care (43,56). At the
same time, enhanced interest by consumers in
self-care and their greater awareness of health
and the value of health information will be im-
portant factors in their decisions to use informa-
tion technology for health purposes.

The Federal Government has played a relatively
minor role in promoting self-care and self-help
among the older population. The National Insti-
tute on Aging (NIA) published an excellent pam-
phlet on self-care and self-help for the elderly in
1980 (72), and both the National Institute of Men-
tal Health and NIA have provided grants to train
paraprofessionals to help organize self-help
groups among older people.

Also NIA recently began the funding of research
into the nature of older people’'s behaviors and
attitudes (68) in using three levels of health care.
The emphasis will be on self-care and informal
care and their relevance to health and disease in
older people, regardless of whether the behaviors
have in fact been found by epidemiological studies
to be “risk behaviors.”

NIA has also begun accepting proposals under
the Small Business Innovation Development Act
for self-care research projects for the elderly. The
projects are aimed at increasing the self-sufficien-
cy and sense of well-being of older individuals by
enabling them to gain confidence in their ability
to prevent and manage many of their health con-
ditions. One project would develop a blood pres-
sure self-care modality based on systematic train-
ing and education in dietary, exercise, and
relaxation techniques. participants would be com-
pared in their ability to control or modify their
blood pressure with their counterparts in a con-
ventional medication program (Grant Application
to the Small Business Innovation Program, 8/83).

Information technology for health purposes

Computer-assisted health instruction

The use of computer-assisted health instruction
is a logical extension of self-care/self-help. The
growing use of information technologies for edu-
cating the public about maintaining health, and
preventing or treating disease, is rapidly increas-
ing the number of software programs on health
education and management-diet, exercise, drug

interactions, etc.—that can be run on a home com-
puter (8).

The relevance of this technological phenome-
non for use by and for the elderly has not yet
been widely recognized in either the private or
public sector, however. The use of information
technologies, particularly the microcomputer,
could help the elderly maintain independent liv-
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ing, and is likely to be particularly effective when
used in conjunction with physicians and other
health care providers.

Current efforts to develop such technology spe-
cifically for use by the elderly are hampered by
lack of interest and lack of funding, but a few
projects are underway. A specialty group associ-
ated with the American Association of Medical
Systems and Informatics, for example, has a spe-
cific interest in health assessment of the elderly
and automated systems for this age group. Their
focus is on information systems support for older
Americans, with an emphasis on health promo-
tion and disease prevention, and on developing
a computer-assisted personal health management
system for promoting the concept of wellness of
the elderly (12).

Although very little computer-assisted software
health instruction material is being developed spe-
cifically for the older population, health software
is being produced by all sectors, including the for-
profit, not-for-profit, not-for-profit with for-profit
sponsorship, and by firms or academic institu-
tions with a wide variety of expertise. A relatively
large number of such products has been devel-
oped for mainframe computers, and the number
of such programs for microcomputers is begin-
ning to grow. The rapid expansion of personal
computer capabilities has catalyzed the develop-
ment of software packages to the extent that the
Office of Disease Prevention and Health Promo-
tion of the Public Health Service publishes a list
of health promotion software for health educa-
tors, other health professionals, and individuals
interested in developing good health habits. Top-
ics include basic living skills, general health in-
formation, health risk appraisals, stress manage-
ment, and nutrition and diet (70). Most of the
software programs, which are not evaluated, are
marketed by for-profit firms and few are inex-
pensive. The issue of costs and individual applica-
tion of information technology, including soft-
ware, is discussed later in this chapters

As in any new product area, problems abound.
The field is diverse and unsettled. In some cases,

3,computer monthly has also published an article listing a num-
ber of commercially available nutrition, diet, and fitness software
programs (23).

programs are developed by transient “entrepre-
neurs” who lack subject knowledge and are often
forced out of the market. A large number of col-
leges and universities have developed health in-
struction materials and are marketing or planning
to market their products. Most available software
programs have not been evaluated, but the seri-
ous issue of establishing evaluation criteria is be-
ginning to be addressed (32).

TYPES OF INSTRUCTIONAL PRODUCTS,
DEVELOPERS, PRODUCERS, AND SETTINGS

Private sector health software programs vary
widely in both content and price—from nutrition-
al programs that cost as much as $700 (69) to
weight control and nutrition programs that help
users balance meals and create weekly menus for
$39.95 (55). Diabetics, for example, can purchase
$100 software programs that focus on their daily
fluctuations of blood sugar and insulin.

In the nonprofit sector, the Kellogg Foundation
is funding the development of health education
and promotion software for use by adolescents
and their families, primarily in clinic settings.
Topics include alcohol and drug abuse, stress
management, smoking, diet and exercise, human
sexuality, and family communications (10). The
program is being systematically developed, tested
with control groups, and evaluated; a preliminary
report on its effect on the health knowledge, at-
titudes, and behaviors of adolescents is scheduled
for early 1985.

Manufacturers of the Apple computer have
sponsored the development of a number of health
information programs at Ohio State university.
When one such program, “Kardia,” which de-
scribes risk factors for heart attack, was assessed
by patients in the waiting room of a family prac-
tice clinic, 95 percent found it acceptable. patients
had to access the program and interact with the
material presented; 91 percent said that it was
both helpful in providing an understanding of
health and very easy to use (17).

A software package developed at the Abbott
Northwestern/Sister Kenny Institute, in cooper-
ation with a firm with expertise in microcomputer
courseware technology and educational method-
ology, illustrates how information technology can



166 . Technology and Aging in America

be adapted to the needs of a particular popula-
tion, in this case hospital patients with low back
pain. The Institute is a major medical center that
is both an acute care facility and a rehabilitation
center; a considerable proportion of its patients
suffer acute and chronic low back pain. The soft-
ware takes the physical status, learning readiness,
and motivation of the patient, and the resources
of the health care facility into account. The micro-
computer is accessible to patients at all hours, so
that patients can use it when they are not in pain,
and is portable so that the keyboard can be used
easily from a wheelchair or at bedside. Segments
of the course are short to accommodate to the
patient’'s comfort level and attention span. Upon
leaving the hospital, the patient better under-
stands the problem and has received instruction
for lifestyle adaptations to protect himself from
further injury. The courseware is currently be-
ing marketed through the Institute and a com-
puter consulting firm (16).

A computer-based education program for pa-
tients with rheumatoid arthritis, written at the
University of Connecticut School of Medicine, is
one of the few programs that has an evaluation
component (78). The program’s initial evaluation
found that participants demonstrated more pos-
itive changes in knowledge, self-reported compli-
ance behaviors, and affect than did a control
group. The interactive program is stored on a
mainframe computer located at the university's
health center, where it can be accessed by tele-
phone from terminals located at any site, and is
written in lesson format. Although the program
was nhot developed for the elderly, it does make
some provisions for them. A planned software
program on osteoarthritis will have several ac-
cess features for older patients, such as a large-
type option, a cutout template that is blocked off
and color coded for different functions, and, pos-
sibly, a speech synthesizer (57).

The use of computers for in-hospital health edu-
cation appears ready for major expansion. The
American Telephone & Telegraph Co. (AT&T) is
exploring the potential for developing computer-
ized health educational materials with Johns Hop-
kins Hospital and other facilities. Little detailed
information is yet available about the project,
which is in the planning stage, but it may utilize

video disks, and a software program instructing
patients in post-heart attack management maybe
developed (51).

Software packages for health hazard/health risk
appraisals (HHA/HRA) are also proliferating. The
HHA/HRA is a technique for health promotion
in which the user fills out a questionnaire and
then receives information on his or her health
status and recommendations for change. The ap-
praisal rates the user's chances of becoming ill
or dying from selected diseases by comparing self-
described health-related behaviors and personal
characteristics to mortality statistics and epide-
miological data (74). The appraisal is designed to
motivate individuals to change their lifestyle and
improve their health (22), but because it gener-
ates a statement of probability and not a diagno-
sis, it can present problems (26). Many consumers
lack the expertise needed to distinguish between
risk factors and diagnosis and may not under-
stand the information they receive. Thus some
researchers contend that computer-assisted ap-
praisals are best when part of a comprehensive
program that might include face-to-face interac-
tion with health professionals and written ex-
planatory materials (47).

Few HHA/HRAs have been developed for the
elderly population, although a number of instru-
ments are available to health professionals for use
in assessing the general functioning of their
elderly patients (36)42). Numerous self-adminis-
tered scales have been developed to measure psy-
chological conditions in the aged (36), and com-
puter games could be devised to measure various
aspects of aging, such as cognition (35).

Because many database and methodological
problems are associated with the construction of
health risk appraisals, their use is controversial
(74). Even when coupled with programs known
to decrease the prevalence of risk indicators, it
is not known whether appraisals will in fact yield
dividends of healthier, more productive people
and reduced expenditures related to illness, dis-
ability, and premature death (26). As is the case
with many health care technologies now in use,
their role and value have yet to be fully evaluated.

There are also unique problems associated with
using health risk appraisal instruments for today’s
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instruction as by a therapist (1), there is also con-
cern that some programs may simply delay re-
covery in some cases (76).

The elderly, particularly the home-bound elderly,
could profit from the availability and accessibility
of computer-assisted mental health instruction.
Home computer use could greatly enhance their
ability to obtain reliable assistance with psycho-
logical problems and anxieties that are often over-
looked and untreated. Effective computer-assisted
instruction in the mental health field, as in all
health fields, will require the guidance of profes-
sionals in the development, use, and evaluation
of self-help programs.

Information technology can also assist health
professionals with the care of the dependent
elderly, who are a minority of the over-65 popula-
tion, yet use a disproportionate amount of this
age group’s health services. Frail individuals
would benefit from the availability of personal
health software that combines diet, exercise, and
stress monitoring. They could establish their own
biochemical profiles to determine efficacy and
safety of particular drugs for themselves (9), and
develop diets appropriate for their health main-
tenance.

Some members of the older population have
multiple chronic health problems that require ex-
tensive care and treatment (70). Some 77 percent
of the elderly have annual Medicare reimburse-
ments of less than $500, but 8.8 percent have
average Medicare payments of more than $3,000

(7).

Computer-assisted health care that comple-
ments professional care may enable chronically
ill people to remain in their homes when they
wish t0 do so. About 45 percent of the noninstitu-
tionalized elderly presently face limitations caused
by chronic disease. Although this proportion is
not likely to change dramatically, the total numb-
er of those limited by chronic disease is projected
to rise sharply as the over-65 population grows
from 27 million in 1983 to 35 million in 2000. The
oldest group of elderly—those over 75, who need
the Mmost care—is growing even more rapidly. In
1965, 37 percent of Medicare’s elderly enrollees
Were over 75; by 1981, this proportion had risen
to 41 percent (58).

A number of factors point t0 an increase in the
proportion of the chronically ill population who
may choose home Care OVer institutional care in
the future. An estimated 15 to 20 percent of tO-
day’s institutionalized elderly could be living at
home if home health services were available and
reimbursable. Such services are gradually becom-
ing reimbursable through a number of funding
sources, such as Title XX of the Social Security
Act and Title Ill of the Older Americans Act, Serv-
ices are also becoming available as a result of the
phenomenal growth in segments of the home
health care industry. According t0 the National
Homecaring Council, the number of homemaker/
home health aide Service programs has grown
from 300 in 1972 to more than 5,000 in 1984 (45).

Moreover, advances in medical technology how
allow services to be provided at home that once
required an institutional setting (2). Reductions
in size and complexity have made many machines
portable. By the late 1980s, consumers are ex-
pected to spend at least half a billion dollars an-
nually for electronic devices to be used in the
home for health monitoring and disease preven-
tion (9), Use of these devices will be limited, how-
ever, by the need for accurate diagnosis of illness,
which requires training and knowledge tO inter-
pret the results of the instrumentation (46). Tele-
communication equipment connecting patients
and health professionals will facilitate their in-
teraction and enhance the quality of care.

Increases in the supply of U.S. physicians may
counteract the need for computer-assisted pro-
fessional care, since one reason for such care is
physicians’ disinterest in making house calls. Gov-
ernment estimates indicate an aggregate surplus
of physicians by 1990 that will persist into the
21st century (71). Nonetheless, the specific Serv-
ices needed for the homebound elderly may not
be available. These projections also point t0 a
shortage of general psychiatrists by 1990 and a
near balance in the numbers of family practition-
ers and osteopathic general practitioners at that
time. But the projections did not analyze geriat-
rics, nor did they account for geographic varia-
tion in physician-population ratios. Thus, a surfeit
of physicians would NoOt ensure adequate num-
bers to meet the special needs of either the elderly
in general or the homebound elderly in particular.
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Among the health information surveys now
available at home is “CompuServe, ” which gives
subscribers access to a medical “bulletin board”
that includes listings of health professionals, and
affords physicians an opportunity to exchange in-
formation. Future applications of such technolo-
gies to the needs of specific patients, particularly
homebound patients, are likely to be extensive.
Instructions on patient care can be programmed
for use in the home by the patient or a family
member when needed, which may enable home
health agencies to reduce the number of home
visits by nurses and other health professionals.
One exciting application would redefine the term
“house call” by connecting homebound patients
with physicians’ offices; physicians and other
health professionals would then be able to make
electronic house calls.

Few of these efforts have been directed at the
needs of the elderly, but research in such fields
as rehabilitative medicine provides insight into the
potential for using information technology to give
older individuals special care. Adapting technol-
ogies for the elderly can be extremely difficult
because this population is so heterogeneous, and
because the introduction of a technology into
their lives must often be accompanied by an ed-
ucational effort to convince the patient of its
utility.

An interactive system of medical monitoring be-
tween the patient’s home and the professional’s
office can be designed in a variety of ways. For
example, the computer periodically calls patients
and prints out routine questions. If the response
is abnormal, unusually slow, or not given, the
computer notifies the appropriate health profes-
sional. In a similar system, “Lifeline,” which is now
operational, the patient wears a lightweight trans-
mitter that is electronically linked to a health care
institution 24 hours a day. To call for help, the
user presses a button on the transmitter, sending
an electronic signal to the health care institution’s
computer. The computer identifies the user, notes
the time of the signal, and personnel monitoring
the system use the information stored in the com-
puter to determine if help is needed. The system
automatically sends a signal to the computer if
it is not reset twice each day.

Other examples of medical technologies that can
be connected to computers, thereby assisting
health professionals with patient care, include
analog signals from both mechanical and electri-
cal devices that can be converted to digital signals
for transmission to health professional computers.
If desired, the health professional can transmit
information back to the patient or directly to the
device, Future medical technologies may operate
digitally as do products currently in use, such as
watches and bathroom scales, thereby eliminat-
ing the need for conversion of signals from analog
to digital systems.

“Smart” sensors—those incorporating micro-
processors-currently sense and measure blood
pressure, pulse rates, body temperature, and elec-
trical activity of the heart, Measurements of other
physical functions have been developed for use
in rehabilitating handicapped patients; those that
have the potential for computer-based process-
ing may be applicable for monitoring the health
status of segments of the older population. For
example, a patient with a spinal cord injury who
has returned home from the hospital can be mon-
itored for the number of times and length of time
he or she is out of bed by means of a pressure-
sensitive ribbon switch located under the mattress
and a strip chart recorder (30). A protocol for
computer-based monitoring of such chronic prob-
lems has been developed that would enable a phy-
sician to monitor the patient’s movements (54).
Periodic measurements of the movements of a
partially bed-bound elderly patient would assist
a physician in evaluating the patient’s progress.

Computer technology can enable hospital-based
approaches for managing chronic diseases to be
expanded to the home. A study of cirrhotic am-
bulatory patients found that they were able to
systematically measure and communicate medi-
cally and behaviorally significant information (54).
A health aide telephoned the data to a laboratory,
where they were entered into a computer termi-
nal and analyzed. The method can be used with
many chronically diseased patients, and helps in-
volve them in assessing—and potentially manag-
ing—their chronic diseases. When adapted for di-
rect linkage to a computer and utilized for an
elderly population, the rapid processing of data
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provided by ambulatory patients from their
homes can promote continuity of care approach-
ing that provided in hospitals.

Various computer and communication technol-
ogies can be used within the home setting for
health purposes without involving consultation
with health professionals. Computers that moni-
tor such household functions as turning lights,
radios, and televisions off and on, and provide
wake-up service by voice synthesizers that speak
pre-programmed messages (52) could be pro-
grammed to remind elderly persons of medica-
tion times, instruct them on diet and medical care
practices, and remind them of physician and
other health professional visits. Devices could be
programmed to track medicinal intake and peri-
odically dispense medicines. A bedside automated
programmable dispensing machine has been de-
veloped for use in hospitals (s) that may be adapt-
able for use in the home (6).

Access to compute-assisted
information and care

Information technology is expected to enhance
the independence of the older population, includ-
ing the home-bound elderly, but the extent to
which older individuals will have access to com-
puter-assisted information and care is conjectural.
For example, their current level of access to the
type of information technology known as inter-
site networking is not known at present. In inter-
site networking, a home or office terminal and
modem are connected to a mainframe by means
of a telephone or cable; the “Lifeline” system and
arthritis self-care program are two examples.
AT&T has conducted preliminary experiments in
providing health information in a home setting
by networking homes to regional mainframes, but
as is traditional in the private sector, information
is proprietary and the company has released only
scanty information on the developmental process.

The number of elderly who have access to ter-
minals or microcomputers in the home is not
known, essentially because the age of individuals
owning or having access to personal computers
has not been determined. Estimates of the pro-
jected penetration of U.S. homes by computers
vary widely. A 1983 study estimates that approx-
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One type of home-based alarm system is
directly linked with a central computer.

imately one-fourth of U.S. households will have
personal computers by the late 1980s, and a 1979
study by the University of California estimates
that at least half of the projected 97 million
households in the United States will have them
by the end of the decade (8). A third study ex-
pects this proportion to exceed two-thirds (8,39).
OTA has calculated that by 1986 there will be al-
most 5 million personal computers used in the
home (62). Estimates of the current number of
home computers in households also vary substan-
tially. The Wall Street Journal estimates the num-
ber as 4.2 million, the InfoCorp at 5.5 million, and
Future Computing and the Yankee Group, mar-
ket research firms, estimate the number as ap-
proximately 7.5 million (39).

Although prices for home computers have de-
clined steadily, a major constraint to their access
by the older population may be cost. A 1982 re-
port on prices of personal computers found a
range from several hundred to several thousand
dollars (62). Hand-held computers sold for a few
hundred dollars. Although they are deficient in
a number of characteristics, such as size of display
area, hand-held computers could be designed to
connect with other hardware devices and to be
linked over a phone line to a larger system in a
physician’s office, clinic, or community orga-
nization.
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Prices for personal computers of similar capa-
bility are continuing to fall. It is currently possi-
ble to purchase a Commodore 64 with a disk drive
at a discount store for about $400, which is less
than the price of most color television sets. A
“Home Teller” program initiated by the Madison
National Bank in Washington, DC, offers an in-
stallment purchase plan for the Commodore 64;
by maintaining a $1)000 interest-free balance and
paying $15 a month, a customer can access his
or her banking information and own the comput-
er in 36 months. The Chemical Bank in New York
and California’s Bank of America offer similar
plans (4). As soon as the bank customer receives
the computer, it can be used for other purposes,
including health purposes.

There is little consensus on future computer
prices. Software programs for personal comput-
ers continue to improve and their prices to de-
cline, but whether this trend will continue is
unclear. Perhaps the greatest unknown at this
time is the future price of telecommunication
services. The price effects of the breakup of
AT&T have yet to be determined.

Whatever the future costs of computers, soft-
ware, and telecommunication services, some
members of the elderly population will not find
them affordable or attractive, even for health pur-
poses. Although income levels vary widely among
those over 65, the elderly tend to be concentrated
at the lower end of the income distribution, as
shown in table E-Il in appendix E. Nonetheless,
income, as but one measurement of monetary
assets, does not indicate total financial worth.
Both savings and committed expenditures will in-
fluence the purchase of information technology.
Many members of the older population own their
own homes and have either paid off their mort-
gages or are doing so at low interest rates. Their
health expenditures, however, are higher than
those of any other age group.

Many members of the elderly population will
have access to software programs in libraries or
community settings, and those who are still em-
ployed are likely to find computers in the work-
place. Current estimates by International Data
Corp. establish the ratio of computer terminals
to office workers at 1:5; by the end of the next
decade the ratio is expected to be 1:2.

A major obstacle to accessing computer-assisted
instruction and care is the incompatibility of
equipment. Software programs are usually writ-
ten for specific microcomputers. The fact that
they cannot be transferred between different
machines, a problem for users of all ages, is par-
ticularly acute for those over 65 because of the
scarcity of programs for their use.

Older individuals who have functional limita-
tions have additional access problems in that they
often find it difficult To use computers designed
for the general public. More than 11 million vis-
ually impaired Americans of all ages (most are
over 55) find it difficult or impossible to read in-
formation on conventional display screens (3).
About half of all Americans who have hearing loss
in one or both ears are over 55 and are often
unable to understand spoken messages on the ter-
minal or from a computer terminal; many can-
not hear the “beeps” some computer programs
produce. Many older individuals whose mobility
is restricted also find it difficult to reach the equip-
ment or have trouble with keyboard control.

Awareness of the need for special equipment
for the handicapped has risen significantly in re-
cent years (73). For the most part, specialized
equipment to enable handicapped individuals of
all ages to use information technology has not
been produced by mass market manufacturers
because the demand for such technology has been
difficult to demonstrate. Available demographics
do not delineate the true number of elderly indi-
viduals with specialized needs because older peo-
ple with functional limitations are not accurately
represented in the census or other surveys. Many
of those who have limitations cannot respond to
surveys because of their limitations-e.g., deaf-
ness. Of greater importance is the complexity of
payment arrangements for adaptive computer
technologies. In almost all cases they have not
been considered health devices by Medicare and
Medicaid. The availability of appropriate private
insurance coverage depends on a number of fac-
tors, including employment and State laws.

Until now, specialized equipment has been man-
ufactured by “thin” market manufacturers or has
been custom-made, and is not inexpensive (11).
Advances in the field are so rapid, however, that
it is impossible to forecast the size and configura-
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tion of the market in even the very near term.
For example, only one company manufactured
key guards in January 1984. By April 1984, there
were seven brands of key guards on the market.

significant developments in alleviating some of
the problems of the functionally disabled are the
improvements in standardizing the connections
between adaptive devices and commercially avail-
able computers and in providing access to stand-
ard software programs for those using assistive
devices.

whether it is Government’s role to intervene
on behalf of those older persons who would ben-
efit from the accessibility to health services that
computer and telecommunication services would
afford is a matter of resource allocation.’At this
time of Federal financial constraints, Federal re-
sources are not sufficient to provide all technol-
ogies to all people who need them. Money that
is applied in one area of technology limits that
available for other areas. Conversely, it is appro-
priate for the Government to assist with provid-
ing goods and services that the private sector can-
not. important considerations in making decisions
concerning information technology for the aged
include:

1. the degree to which encouraging independ-
ent living for the elderly is a priority of Fed-
eral resource allocation policy,

z. the cost effectiveness of information technol-
ogy, and

3. the extent to which information technology
will encourage independent living for the
elderly.

Federal activities

The level of Federal involvement with informa-
tion technology and the aged has been minimal.
The National Institute on Aging (NIA) of the Na-
tional institutes of Health (NIH) has sponsored the
development of information systems in nursing
homes in its teaching nursing home program.
OTA has been able to identify several projects that

4,recent OTA report provides a comprehensive view of the Gov-
ernment’srolein technology for the handicapped (63).

the Federal Government may sponsor that direct-
ly address the use of information technology by
the elderly for health purposes. one project, still
in the planning stage, will investigate the use of
microcomputers and computer games to improve
elderly people’s mental and social interaction. It
may be submitted to NIA under the Small Busi-
ness Innovation Development Act (public Law 97-
219). Under the same program, the NIA has re-
ceived a number of proposals for automatic drug
dispensing systems that utilize computer tech-
nology.

The use of information technology would be ap-
propriate for other programs for the elderly now
under consideration. In planning for a national
health promotion campaign for the aged, the Of-
fice of Disease Prevention and Health Promotion
of the U.S Public Health Service and the Admin-
istration on Aging are sponsoring a project aimed
at identifying effective ways to communicate
health information, particularly on nutrition and
fitness, to older people, emphasizing actions that
promote health and prevent disease. A current
NIA grant and contract solicitation calls for grant
applications for research projects designed to
identify specific modifications of the social envi-
ronment, including the home, that may improve
the health of middle-aged and older persons (67).
Listed as a possible area of investigation is re-
search on technological changes that can be in-
troduced into homes to maintain independent liv-
ing for frail, older people. In addition, a special
grant announcement soliciting proposals to dem-
onstrate and evaluate the impact of covering pre-
vention services in the Medicare program was
published in the Federal Register on August 12,
1983. The announcement calls for studies of Medi-
care reimbursement for a package of prevention
services, including health education/promotion
services.

The Federal Government has been involved in
other fields that have relevance to information
technology for the elderly. For example, the Gov-
ernment has played a role in the research, devel-
opment, and diffusion of information technologies
for the handicapped (63). As has been noted, in-
formation technology developed for the handi-
capped can in many cases be used by the elderly.
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The Federal Government has also played a part
in information technology for education in gen-
era] and for special education (62). Some of the

Research needs

information technology developed to instruct re-
tarded children, such as memory aids, could be
adapted for use by the elderly.

To make the most effective use of information
technologies (computers and communications
technology) for the elderly requires investigating
areas that range from the physical sciences to the
social sciences. Current research needs include:

+ The effectiveness of selfware/self-help, health
education and the specific techniques of HHA/
HRA, and home care in promoting and main-
taining health and monitoring health care
among the elderly. Computer-assisted pro-
grams in these areas need special attention
with respect to both development and eval-
uation.

* The economic implications of self-care and
self-help.

* The ability of various subgroups (by age, by
general health status, and by disability) within
the elderly population to use computer and
telecommunications technology.

* The development of new and adaptation of
current computer and telecommunications
technology to the needs of particular sub-
groups of the older population, according to
age, general health status, and disability.

Conclusions

* Methods of involving the elderly in the de-
velopment and delivery of information tech-
nology,

® Methods of encouraging the development
and transfer of current and future computer
and communications technology to the older
population. Of particular importance are
proper interactions between the public and
private sector to ensure equitable access of
elderly persons to information technology,
especially those with functional limitations.

® Methods of reducing financial barriers (with-
in reasonable restraints) to the acquisition of
appropriate information technology by the
older population.

® The application of artificial intelligence to
interactive computer programs.

® The evaluation of software programs for
safety, effectiveness, and instructional strat-
egy (discussed further in the Congressional
Issues and Options section at the end of this
chapter).

A major consideration in formulating policies
regarding information technology to be used by
an elderly population is matching technologies to
users. “Appropriate technology”s is a Clear need

‘In aprevious report, OTA used theterm “appropriate technol-
ogy” to refer to technology that is developed or adapted in response
to the needs, desires, and capabilities of disabled people and ap-
plied appropriately. The same concept of appropriate technology
isused hereto refer to appropriate technology for elderly people.
It is also recognized, however, that the elderly are an extremely
diverse group that includes many older individuals for whom there
may be no need to adapt the technology used for the general pub-
lic (63).

in many cases. Also important are the reactions
of society and its institutions to existing and future
technological capabilities and its willingness to as-
sume financial responsibility for diffusion of var-
ious technologies.

As has been stressed throughout this chapter,
society has thus far placed little emphasis on the
research and development of information tech-
nologies specifically for use by the elderly, either
alone or in conjunction with health professionals.
The preceding list of research needs testifies to
the absence of rigorous information. Interest in



Ch. 6—information Technology and the Health of an Aging Population Z 175

this area, which has been lacking in the field of
information science, is now beginning to surface.
Professionals who work with the elderly have be-
gun to realize the assistance that information tech-
nology can afford their clientele. Awareness of
the potential of information technology in assist-
ing with the health of the elderly population, and
cooperation among information scientists, geron-
tologists, and other pertinent specialists are both
very much in their infancy.

The information technology that is available has
been developed for other populations, such as the
general public, the business community, health
care organizations, or the handicapped. Much of
it can be adapted to fit the needs, desires, and
capabilities of the elderly. Although it is sparse,
there is convincing evidence that older people can
benefit from using computers. Indeed, many of
today’s older individuals are completely comfort-
able with the new technology. The elderly of the
future will find computers much “friendlier,” in
both a technological and a social sense.

Information technology can be used by those
over 65 for health purposes in two major ways.
One is computer-assisted health instruction. The
use of computer-assisted health instruction for
the population in general is new, and scant at-
tention has been paid to developing programs for
specific populations, such as the elderly. Although
the market is growing, the number of software
programs currently available is very small, and
few have been evaluated. The market is complex
in terms of the vendors of such programs. Some
programs are developed and distributed by for-
profit firms whose substantive knowledge of the

Congressional issues and options

ISSUE 1: Should Congress assume major re-
sponsibility for assuring the quality
of computer-assisted health instrue
ion for the elderly?

These policy options are intended to assure the
quality of computer-assisted health instruction for
the older population. Most of the alternatives do

subject matter or ability to produce a quality prod-
uct may be questionable. Other programs are be-
ing developed under the aegis of university pro-
grams and subsequently marketed. A minute
proportion of such programs specifically address
the needs of those over 65.

Information technology can also be used to as-
sist health professionals in monitoring the care
of older adults. Many available and emerging tech-
nologies can be adapted for interactive use by the
elderly and health professionals. Yet there re-
mains too little recognition of this potential use,
either by manufacturers of the equipment or by
their distributors.

Society is on the verge of applying concepts de-
veloped in other areas to the needs of the elderly.
The time is thus propitious for developing poli-
cies that will make a significant contribution to
the research, development, and diffusion of in-
formation technology appropriate for use by and
for older individuals. The appropriate utilization
of information technology by the elderly is not,
however, inevitable. A key consideration in for-
mulating policies regarding information tech-
nology to be used by those over 65 is society’s
commitment to the use of present and future
technological capabilities. Although it is an
avowed goal of Federal policy to keep the elderly
out of institutions and promote their independ-
ence, there are substantial costs involved in the
research, development, and diffusion of informa-
tion technology for the older U.S. population.
These costs need to be evaluated against “help-
ing the senior members of society continue as
viable participants in its processes” (48).

not require new legislation because sufficient au-
thority has already been written into law. Rather,
desired actions could be stimulated by congest-
sional interest or oversight.

The principal question to be addressed is the
extent to which the Federal Government should
be involved in activities concerning the quality of
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computer-assisted health instruction for the elderly.
The use of the technology for all age groups, and
particularly the older population, is in a very early
stage of development. It is not yet a viable means
of promoting, maintaining, or monitoring the
health of the older population. But beneficial
health-related software programs for this popula-
tion can be forthcoming if adequately fostered.
Because of the possible physical and financial vul-
nerability of those over 65, the quality and cred-
ibility of the content of health-related software
programs for this age group require attention.

The Government’s role could depend on the
types of computer-assisted health programs for
the elderly, which vary along a number of param-
eters. Of particular relevance for the quality issue
are the specificity and uniqueness of a program’s
content, Quality and accuracy of information are
necessary to all computer-assisted health educa-
tion, including gener~ instructions on broad sub-
jects, such as good health habits, the nutritional
value of foods, and HHAs/-IRAs. Quality assumes
still greater significance in software programs that
instruct individuals on managing specific health
conditions with counseling, drugs, or medical de-
vices. Quality is also an essential component of
an individualized software program that instructs
a person on the care of his or her particular med-
ical problem. Because, however, such programs
usually require continuous consultations with and
revisions by a health professional, some aspects
of quality control are informally in place.

Options:

1.1: The private sector could assume responsibih™tyfor
the quality of the content of health instructional
software for the elderly.

Although computer-assisted health instruction
is not a new technology, there is as yet no for-
mal mechanism in the private sector to oversee
the safety and effectiveness of the content of soft-
ware programs. Computer-assisted health instruc-
tion has been used for a number of years for the
education of health professionals. In the early
1970s a number of software programs for the
general public appeared on the market, but most
were of poor quality and did not achieve com-
mercial success, Interest in the technology has

resurfaced with the diffusion of microcomputers
into clinics, offices, schools, community centers,
and homes. It iS conceivable that, if left undis-
turbed, market forces might eventually eliminate
quality deficient health instructional software pro-
grams. But today’s potential market for computer-
assisted instruction is large and poorly informed.
The rapid diffusion of the microcomputer
throughout society has given millions of people,
including older people, access to computer-
assisted health instruction that did not exist 10
or 15 years ago, As the number of people with
access to computers soars in the future, the num-
ber of users who lack the expertise to properly
evaluate the content of instructional programs
will also rise.

Government involvement in generalized de-
scriptive programs that do not differ from pub-
lished materials would be hard to justify because
of the protection afforded publications by the
First Amendment. But reputable developers of
computer-assisted health instructioniil material at-
tempt to produce programs that do not mimic
published matter. The nature of the computer al-
lows for an interactive exchange between the user
and the program, which is rarely possible be-
tween the reader and a book or other publica-
tion. proficient software developers thus attempt
to invoke active user participation in construct-
ing their software programs. Whether the Gov-
ernment can assume a role with respect to the
guality of interactive instructional software pro-
grams has not been determined.

A serious issue arises about actions to be taken
in cases where incorrect or inexact information
is used in software programs that instruct indi-
viduals how to manage mental health problems
and how to use drugs or medical devices to man-
age medical conditions. such information may ad-
versely affect the health status of the user. Be-
cause of its general role of protector of the public
and its specific role of user of and payer for health
technology, the Government is concerned with
issues of safety and effectiveness. And the Gover-
ment has found it necessary to assure the safety
and effectiveness of health technologies, such as
drugs and medical devices, on which the life or
death of the user may depend.
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1.2: Congress could encourage Federal involvement
in validating the quality of the content of health
instructional software for the older population.

1.2,a: Congress could require that the Food and Drug
Administration(FDA) regulate the safety and ef-
fectiveness of the content of all health instruc-
tional software for the elderly.

The FDA is currently responsible for regulat-
ing the safety and effectiveness of all new drugs
and certain medical devices before they are mar-
keted. There is also legal precedent for the FDA
to classify certain types of software as medical
devices (34). Although manufacturers of medical
devices are required by law to conduct tests of
safety and effectiveness using FDA guidelines, the
definition of effectiveness employed by FDA has
limited utility for evaluating the health effects of
medical devices under general conditions of USE.
On the one hand, FDA considers a device to be
effective when, on the basis of well-controlled in-
vestigations or other valid scientific evidence, the
device iS shown to have the effect claimed by the
manufacturers under the specified conditions of
use (21 U.S.C. 260(c)(3)). On the other hand, the
Health Care Financing Administration (HCFA)
judges the effectiveness of a medical device in
terms of its ability to improve health. Thus some
devices approved by FDA for marketing purposes
are not covered by HCFA for payment under
Medicare or Medicaid (79).

The FDA does not have a policy governing the
regulation of software used in computer-assisted
health instructional programs, but the FDA Task
Group on Computers and Associated Software as
Medical Devices is studying the issue (31). The
problem is determining which types of programs
can be considered medical devices. Preliminary
decisions are that information management sys-
tems and programs that merely transfer infor-
mation, such as databases, are not medical devices
and thus not subject to FDA regulation. Software
that describes self-testing, diagnosis, or treatment
may be considered to be a medical device except
in cases where the software merely copies in-
structions, i.e., serves as an “automated” book. If
the content has been manipulated in any way and
concerns diagnosis or treatment, current think-
ing holds that the software may be considered
a medical device.

1.2.b: Congress could charge another established gov-
ernmental body, or create another governmen -
tal body, with responsibility for regulating the
safety and effectiveness of the content of soft-
ware for health instructional material not con-
cerning drugs or medical devices for the elderly
or for all health instructional software.

There iS NO Federal agency, including the FDA,
specifically charged with evaluating surgical and
medical procedures, including therapeutic coun-
seling, before such services are performed. The
guality of the service is governed by the govern-
mental licensure and professional certification of
the providers of the service, and the professional
accreditation of the providers’ educational facil-
ities. Medicare coverage also serves as a minor
control of the safety and efficacy of surgical and
medical procedures as well as drugs and devices
used for the elderly (61). HCFA requires a deter-
mination-a coverage decision-f the safety and
efficacy of technologies before it will reimburse
providers for their use with Medicare benefi-
ciaries.

The FDA does not currently have the expertise
to regulate medical products other than drugs and
devices. However, as noted previously, the agency
is considering the issue of regulating instructional
software. The staff could be expanded to include
professionals who have the requisite expertise,
or professionals from other agencies who have
content knowledge could be consulted. Creating
a separate body for this one purpose runs counter
to current administrative philosophy and oper-
ations.

1.3: Congress could stimulate the development of
standards for assessing the safety and effective-
ness of content of software for computer-assisted
health instruction programs for the older popula -
tion. (This option is independent of options 1.1
and 1.2).

Recognized formal standards for use in evalu-
ating the science base or the instructional strat-
egy embedded in computer-assisted health in-
structional programs for the elderly have not
been developed by either the public or the pri-
vate sector. The director of the Office of Disease
Prevention and Health Promotion has decried the
lack of a science base and evaluation of the soft-
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ware used for health education programs (44). He
notes that “many programs have been written by
persons with inadequate background in health or
health education, and are not being properly re-
viewed.” Moreover, the quality of the instructional
notebooks of computer-assisted health programs
for the older person has received little attention.
Because the way in which information is pre-
sented affects the use of the information, a pro-
gram needs logic and completeness. The task is
timely and costly. Although there is a need to ad-
dress the problems associated with the develop-
ment of health instructional software, the field
is too new to have created voluntary standards
to cope with such rapid technological change.’

At the present time there is marginal activity
among members of the academic community in
establishing standards to evaluate the quality of
health instructional software (14,32). As has been
noted, the FDA is classifying types of software as
to their standing as medical devices. At the same
time, the FDA is developing standards for assess-
ing those software programs that are classified
as medical devices. However, the standards to be
used by the FDA in future evaluations are ex-
pected to be limited to assessment of the algo-
rithm, or computing method, used in structur-
ing the software program and in implementing
the program. If an algorithm relies on various
tests of predictive accuracy, including both sen-
sitivity and specificity, the program should per-
form satisfactorily. However, as a 1981 report by
the General Accounting Office (GAO) points out,
assessment of an algorithm does not always as-
sure that the science content of a software pro-
gram is accurate. GAO noted a number of cases
in which FDA had evaluated a software program
and the medical devices were defective because
the software program used by the manufacturer
in the medical device was based on calculations
unacceptable to the scientific community (59).

Even if the FDA were to expand and modify its
evaluation methodology, the FDA process for de-
veloping standards has proven very cumbersome.

6 Voluntary standards are generally established by private sector
bodies and are available for use by any person or organization, pri-
vate or governmental (OMB Circular A-119, revised, Oct. 26, 1982).

For example, no mandatory performance stand-
ards have been developed for Class 11 medical
devices since Congress passed the Medical Device
Amendments of 1976. Indeed, the 1981 GAO re-
port notes the need to develop alternatives to
FDA’s performance standards so that assurance
can be given within a reasonable period of time
that the software of medical devices in general
operates as expected.

Neither current nor proposed FDA activities
preclude the development and use of standards
by the private sector, which has initiated many
standards in the health field. voluntary standards
can be used in various ways, In some cases, volun-
tary standards are used solely by their developers,
usually an industry, to guide the development of
its products and services. In other cases, they
have formed the basis of governmental standards;
e.g., accreditation standards of the Joint Commis-
sion on the Accreditation of Hospitals (JCAH) are
the basis for Medicare’s conditions for hospital
participation in the program. JCAH’S accredita-
tion standards are also used by the private sec-
tor to assure the quality of hospital care.

Many professional groups and private enter-
prises are involved in the research and develop-
ment of software programs for health instruction
purposes, and their number is growing. There
is, however, insufficient official communication
among the organizations, and no one type of orga-
nization has taken the lead in developing volun-
tary standards for use in evaluating the quality
of the content of health instructional software.

One way in which Congress could encourage
the process of developing criteria for use in
evaluating health instructional materials for the
elderly is to encourage the convening of a con-
ference or workshop on the problem. Participants
could represent all interested parties, including
manufacturers of computers and software, soft-
ware programmers, researchers in computer sci-
ence and education, health professionals, edu-
cators, consumers, and relevant Government bod-
ies. The conference would illustrate congressional
recognition of the need for evaluation standards,
initiate a process for their development, and fa-
cilitate the cooperation of those with expertise in
their formulation.
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Introduction

Long-term care for the elderly includes a vari-
ety of health and social services provided for in-
dividuals who need assistance because of physi-
cal or mental disability. The increasing number
of elderly persons in our society, particularly
those over 85 who most frequently need long-
term care, is expected to intensify the demand
for services and place additional strain on agen-
cies, delivery systems, and funding programs.
This chapter examines Federal concerns in long-
term care, the needs of the disabled elderly, and
technologies appropriate for addressing those
needs and improving services and service deliv-
ery. These technologies include:

® assessment technologies to identify functional
impairments and facilitate matching of the in-
dividual with long-term care services;

® technologies to maintain or increase inde-
pendent functioning, including assistive de-
vices and rehabilitation services;

® technologies to assist formal and informal
caregivers; and

® service delivery systems to improve access
to appropriate long-term care.’

Discussion focuses on problems that impede the
use of available technologies and limit the devel-
opment of new technologies.

What is long-term care?

Although there is no single accepted definition
of long-term care, it is generally agreed that the
goal of long-term care is to maintain or improve
the ability of the individual to function as inde-
pendently as possible and that services will be
needed over a prolonged period, even if they are
only needed intermittently. Medical care is seen
as an essential component of long-term care, but
a variety of other services are also considered im-
portant (44).

Long-term care is generally concerned with
functional impairments, such as limitations in the
individual’s ability to move around independently;
to feed, dress, or bathe himself; or to perform
housekeeping functions such as shopping, cook-
ing, or cleaning. While acute care is most often
directed toward treating or curing disease, long-
term care is generally directed toward compen-
sating for functional impairment and maintain-
ing or improving the functional capacity of the
individual.

In the past, definitions of long-term care have
often encompassed only services provided in in-
stitutional settings such as nursing homes and
extended-care facilities, but most recent defini-
tions include a broader range of services that may
be provided in an institution or in the home or
the community (68,109). The following definition,
developed for the 1981 White House Conference
on Aging, emphasizes the broad range of serv-
ices and the kinds of individuals served:

Long-term care represents a range of services
that address the health, social, and personal care
needs of individuals who, for one reason or another,
have never developed or have lost the capacity
for self-care. Services may be continuous or in-
termittent, but it is generally presumed that they
will be delivered for the “long-term, ” that is, in-
definitely, to individuals who have demonstrated
need usually measured by some index of func-
tional incapacity (130).

Although long-term care services are needed by
some disabled individuals of all ages, this chapter
addresses only the long-term care needs of the
elderly.

The need for long-term care

Estimates of the number of elderly individuals
who need long-term care services depend on the
definition of long-term care that is used and the

185
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kinds of impairments that are seen to create a
need for long-term care. About 7 percent of in-
dividuals 65 to 74 and more than 40 percent of
those over 8.5 have functional impairments that
may indicate a need for long-term care. Many of
these individuals are not using formal long-term
care services: some receive assistance informally
from family or friends; others live in communi-
ties that lack the formal services they need. Some
elderly individuals cannot pay for services and
are not eligible for those provided by government
programs. others are not aware of available serv-
ices or simply prefer not to use formal long-term
care services.

At present there are almost 1.3 million elderly
individuals in nursing homes at any one time.
Another 150,000 to 200,000 elderly individuals
are residents of board and care facilities (88), and
many elderly persons are receiving one or more
long-term care services in their homes or com-
munities.1 Adult day care facilities, hospice pro-
grams, and congregate housing facilities also pro-
vide ong Term care services in some communities.

The need for formal long-term care services is
expected to increase dramatically in the future
as a result of rapid growth in the number of
elderly individuals in the population (see ch. 2).
One researcher has estimated that the number
of elderly individuals in nursing homes will rise
by more than 50 percent by the year 2000 (29),
requiring construction of up to 10,000 new nurs-
ing homes. Demand for other long-term care fa-
cilities and services can be expected to increase
proportionately, Factors that would alter these
projections are changes in the prevalence of
chronic disease and functional impairment among
the elderly and in the ability and willingness of
family and friends to provide long-term care serv-
ices informally.

over the past 50 years, advances in public
sanitation, hygiene, and medical care have lowered
mortality from infectious diseases, and individuals
who might have died earlier of these causes now
live long enough to develop functional impair-

1in 1980, about 890,000 elderly individuals received home health
care services funded by ,Medicare, and about 140,000 elderly in-
dividuals received ,Medicaid funded home care services (126). There
are no reliable estimates of the number of elderly individuals who
paid privately for home care services.

ments related to chronic diseases. Medical treat-
ment has also lowered mortality from heart at-
tacks, strokes, and some cancers, but there is
currently no evidence that the onset of chronic
disease and functional impairment has been post-
poned (98). Future medical advances that reduce
mortalit for the elderly may result in greater
numbers of elderly individuals with chronic dis-
eases that lead to functional impairment (81), thus
increasing the need for long-term care. Yet med-
ical research focused specifically on the chronic
conditions that cause functional impairment could
result in methods of treatment or prevention that
would significantly decrease the number of el-
derly individuals needing long-term care (29,81).

Changes in regulations for government pro-
grams that fund acute care services can also af-
fect demand for long-term care. For example, re-
cent changes in Medicare reimbursement for
hospital care are increasing the demand for long-
term care services. The prospective reimburse-
ment system based on diagnosis-related groups
(DRGs) instituted October 1, 1983, has created in-
centives for early discharge of hospital patients.
Many elderly individuals who are discharged
earlier from hospitals need continuing convales-
cent care in nursing homes or in the community.
Technologies that have been available primarily
in hospitals are also needed in alternative settings
in the community to care for these individuals.

Government involvement in
long-term care

Current government involvement in long-term
care includes funding and regulation of many
long-term care services through Federal programs
such as Medicare, Medicaid, Supplemental Secu-
rity Income (SS1), the Title XX Block Grant, Title
111 of the older Americans Act, and services pro-
vided through the Veterans Administration (VA).
(These programs are described in the technical
memorandum at the conclusion of this chapter.)
State and local governments participate in fund-
ing and regulation of services provided through
these Federal programs and also fund and regu-
late some long-term care services of their own.
Public spending for Federal programs providing
long-term care services in fiscal year 1980 is sum-
marized in table 12.
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Table 12.—Public Expenditures on Long” Term Care Service by Program, Fiscal Year 1980°

Total reported

Percentage distribution by program’

expenditures in U.S.

Title Il Supplemental

(thousands of Older Americans Security Veterans

Service category dollars) Medicaid Medicare Act Income Title XX Administratiorf
T ot al $13,454,224.2 76,3% 6.9% 5.2% 2,7% 5.4% 3.5%
Nursing home 8,586,008.0 92.3 3.6’ - - 41
Board and care . 505,991.4 - - - 73.1 4.0 22.9
Adult day care 20,585.9 3.3 - - - 96.7 -
Home health 775,383.3 18,2 80.8" - - - 1,0
Personal care and

housekeeper chore 667,602.4 326 6.3 - 61.1 -
Community 462,147,2 - 45.2 - 54.8* -

“Less than 0.05 percent,
8These programs serve individuals of all ages, nat only the elderly.

bgach of these programs is described in the technical memorandum at the conclusion of the chapter.

CExpenditures for fiscal year 1979.

dThis column d0€S NOtyotal because some services that are not discussed in this chapter and services for retarded adults are nOt included,

?xoenditures for calendar year 1979.
Nursing home ombudsman services—$3,789.0 thousand.

Rresidential care and treatment services.
NExpenditures for calendar year 1980.

hncludes access, community (other than legal), and in-facility services.

iinciudes Services reported under the following categories: homemaker, chore, and home management.

Kincludes services reported under the following categories: special services for the blind, education and training, transportation, health related, specialservices for
the disabled, other, socialization, transitional case management, protective services for adults, placement, housing, improvement, counseling, recreational, diagnosis

and evaluation, and emergency
SOURCE: Cohen, 1983 (25).

Rising public expenditures for long-term care
services are a major concern of government at
all levels. Public spending for long-term care has
increased sharply over the past 20 years and is
expected to continue growing as a result of in-
creases in the number of elderly persons, expan-
sion of services, and escalating health care costs.
For example, more than one-third of all Medic-
aid expenditures are now for nursing home care.
Despite Federal and State efforts to contain costs,
expenditures for nursing home care continue to
grow (119), threatening the capacity of the Med-
icaid program to provide other benefits for indi-
gent elderly and nonelderly recipients.

In addition to rising costs, another major gov-
ernmental concern in long-term care is the avail-
ability of appropriate services for the disabled
elderly. Although there is currently no compre-
hensive Federal policy on long-term care, the pro-
grams cited earlier reflect government intent to
provide for some of the long-term care needs of
the elderly. Relevant public policy issues include:

. availability of long-term care services in local
communities;
. access to these services, including informa-

tion and referral, and funding;

38-800 0 - 85 - 7

+ appropriate matching of the needs of the in-
dividual and the services provided;

+ provision of services in the least restrictive
setting; and

+ quality of available services.

Government concern for controlling public ex-
penditures in long-term care appears to conflict
with government efforts to assure access to ap-
propriate long-term care services (81). Increased
use of technology can address both concerns. Bio-
medical research on chronic disease and rehabil-
itation technologies that help to maintain or im-
prove independent functioning may decrease the
need for long-term care, thus limiting costs and
improving quality of life for the elderly. Assess-
ment technology and technologies to assist care-
givers and improve the service delivery system
can lead to more appropriate treatment and more
efficient use of available resources.

Technology and long-term care

Technology has traditionally been given very
little emphasis in long-term care. The importance
of functional impairments in causing the need for
long-term care has been cited repeatedly in re-
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search reports and government publications, but
the role of technology in compensating for func-
tional impairments has received relatively little
attention, Assessment technologies to identify
functional impairments have not been widely
used outside research and demonstration projects
and specialized geriatric assessment centers.
Long-term care providers, including nursing
homes and informal caregivers such as family and
friends, have not generally used available tech-
nologies to facilitate caregiving and improve
quality of care.

Some specific reasons for the lack of emphasis
on these technologies are discussed later in this
chapter. One common factor that limits the use
of these technologies is the overriding emphasis
on medical care and skilled nursing care in the
Federal programs that fund long-term care serv-
ices. By defining need in terms of medical and
skilled nursing care, these programs tend to ob-
scure other needs, including the need for tech-
nologies to identify and compensate for functional
impairments and assist caregivers and the need
for alternative forms of care.

The influence of Federal funding mechanisms

on the long-term care system

At present Medicare and Medicaid pay almost
half the total cost of nursing home care in this
country, and more than half of all nursing home
patients are paid for in part by these public pro-
grams.’It is estimated that Medicare and Medic-
aid also pay for more than half of all home care
in this country (94). As a result, Medicare and
Medicaid regulations that define eligibility for
services affect a very large proportion of those
receiving long-term care.

In addition to defining eligibility requirements,
Medicare and Medicaid regulations define the
kinds of services covered, the kinds of agencies
certified to provide reimbursed services, and min-
imum standards for the number and qualifica-
tions of personnel employed by these agencies.
State governments can add to Federal require-
ments, and some agencies provide services and
staffing above Medicare and Medicaid guidelines,
but because cost containment is a constant con-
cern, many agencies limit their services and staff-
ing to Medicare and Medicaid requirements. Even
individuals who pay privately for long-term care
services may be affected by Medicare and Med-
icaid regulations because the agencies that pro-

‘Using 1976 data, the General Accounting Office estimated that
54 percent of elderly nursing home residents wer e receiving some
Medicaid support (119); other data indicate that the figure may be
as high as 75 percent (134).

vide services to them are often structured and
staffed to meet these requirements.’

Medicare and Medicaid were enacted in 1965
primarily to provide medical care for the elderly
and the poor, with emphasis on acute care in the
hospital and the physician’s office. Medicare cov-
erage for nursing home care was designed to pro-
vide skilled nursing care immediately following
hospitalization. Medicaid coverage for long-term
care was intended to assure adequate health care
services for low-income persons but not to pro-
vide supportive or custodial care.

Since their inception, both programs have been
stretched to provide some services that are not
medically related, but the emphasis remains on
medical care. Eligibility for Medicare-funded nurs-
ing home care depends primarily on medical diag-
nosis and the need for skilled nursing care, and
Medicare-funded home care services are health-
related services authorized by a physician. Eligi-
bility for most nursing home and home care serv-
ices funded by Medicaid depends on medical con-
dition.

‘Alhough some facilities, agencies, and providers do not provide

servicesfor any Medicare or Medicaid reimbursed patients and so
arenot affected by Medicare and Medicaid regulations, most facil-
ities serve both Medicare or Medicaid patients and individuals who
pay privately for their care. In these agencies, the services and staff
available to private-pay patients are often determined indirectly by
Medicare and Medicaid regulations.
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Because Medicare and Medicaid fund such a
large proportion of long-term care services, the
emphasis on medical diagnosis and medical treat-
ment in these programs tends to define the kinds
of long-term care needs that are recognized and
the services and technologies that are available.
Physician services and prescribed medical treat-
ment are obviously very important for impaired
elderly individuals, and accurate medical diagno-
sis is essential for planning medical and non-
medical care, but evaluation of appropriate tech-
nologies for this population requires recognition
of needs for both medical and nonmedical forms
of care. The following examples illustrate how the
emphasis on medical and skilled nursing care in
Federal funding programs can lead to inappro-
priate treatment and distort data on the need for
long-term care.

‘Ntany long-term care agencies have been created since Medicare
and Medicaid came into effect and have designed their programs
to serve Medicare and Medicaid patients and conform to relevant
Federal regulations.

(Hag

% urveys based on a review of patient records cannot pick up these
instances of inappropriate treatment because patient records must
be written to show that the patient needed services that are reim-
bursable under Medicare and Medicaid, or payment will be denied.
Only an independent assessment of patient needs could provide ac-
curate data.

Functional impairment and the need

for long-term care

Despite the emphasis on medical diagnosis and
medical care in the existing long-term care sys-
tern, virtually all research on the long-term care
needs of the elderly shows that medical diagno-
sis is usually not a good predictor of the need for
services. Individuals with the same diagnosis vary
greatly in their need for long-term care. For ex-
ample, some individuals with heart disease, chronic
respiratory disease, or degenerative osteoarthritis
need to be in a nursing home; others manage well

on their own. The important factor in determin-
ing the need for long-term care, including both
formal and informal services, is the functional
status of the individual; i.e., which functions he
or she is able to perform and which functions he
or she needs help with (50,68,140).

In fact, the elderly often measure their own
health in terms of functional impairment. They
may say that they are in good health when they
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Many elderly individuals function independently
despite underlying chronic conditions.

are able to function independently in spite of
underlying chronic diseases (68). Likewise, they
may fear the frailty and dependency associated
with functional impairment more than specific
diseases (.53). While chronic diseases often cause
functional impairment, it is functional impairment
that most often leads to a need for long-term care.

The distinction between chronic disease and
functional impairment is very important in iden-
tifying long-term care needs and technologies that
are appropriate for addressing these needs. Tech-
nologies that do not affect underlying disease con-
ditions but improve the functional status of the
individual can decrease the need for long-term
care. For example, devices or techniques that
allow an individual to bathe, dress, and feed
himself will decrease his need for long-term care
services. In contrast, medical treatments that alter
disease conditions but do not improve functional
status will not affect the need for long-term care.
Thus, an individual with heart disease, hyperten-
sion, and degenerative osteoarthritis may need
assistance in functioning only because of the os-
teoarthritis; medical treatment to control the
hypertension will not affect his current need for
long-term care services.

Precise medical diagnosis is essential for the
treatment of disease, and diagnoses are available
for many elderly patients, yet they often do not
specify the disease conditions that are causing
functional impairment. Diagnosis related to func-
tional impairments is important for planning
treatment because while long-term care patients

often have several diagnoses, including some
presently incurable diseases, the condition that
is causing the need for long-term care may be
curable. For example, incontinence, which has
been cited as the cause of nursing home place-
ment for many patients, may often be treatable,
allowing the possibility that the patient could re-
turn home even when his other chronic disease
conditions are unchanged.’

Functional impairment in the
elderly population

The extent of functional impairment among the
noninstitutionalized elderly is illustrated in the fol-
lowing graphs which show the rates of depend-
ency in six basic physical activities (fig. 19), and
in home management activities (fig. 20). These il-
lustrations highlight the relationship between in-
creasing age and functional impairment. Rates of
dependency for each activity at least double be-
tween each age category and triple between ages
75 to 84 and over 85. The very old, those over
85, are from 5 to 10 times more likely to need
assistance with these activities than the young-
old, those who are 65 to 74.

Among the noninstitutionalized elderly, more
than 425,000 individuals are bedridden, including
about 1 percent of those 65 to 74 and more than
5 percent of those over 85. About 800,000 indi-
viduals over 65 either have a device to control
bowel or bladder function or have other trouble
with bowel or bladder control; this figure includes
about 2 percent of those 65 to 74 and about 11
percent of those over 85 (129).

Overall estimates of the number of noninstitu-
tionalized individuals who need assistance from
another person in some daily activity are shown
in table 13, which again illustrates the dramatic
increase in need for assistance with increasing
age. Almost 44 percent of those over 85 need or
are receiving assistance with some daily activities.
As the number of individuals in this age group

‘Medical diagnosisrelated to functional impairment could also pro-
vide valuable information for government planning and policy-
making since the need for most long-term care services is depen-
dent on the prevalence of disease conditions that cause functional
impairment. Although the annual Health Information Survey con-
ducted by the National Center for Health Statistics provides data
on the prevalence of acute and chronic conditions and the
prevalence of disability and impairment, thereis currently no way
to identify which acute and chronic conditions ar e causing disability
and impairment because medical diagnoses related to specific im-
pairments and disabilities are generally not available.
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Figure 19.—Dependency in Basic Physical Activities Because of a Chronic Health Problem,
by Type of Activity and Age: United States, 1979
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grows, the need for formal and informal long-
term care services will increase rapidly.

Causes of functional impairment

Many acute and chronic diseases and mental
and emotional disorders can limit the ability of
the older individual to function independently.
(The prevalence of chronic disease in the elderly
is discussed in app. A.) Chronic diseases with espe-
cially high prevalence among the elderly include
heart disease, hypertension, arteriosclerosis, 0s-

teoarthritis, diabetes, and diseases of the urinary
system. In some individuals these diseases result
in inability to perform basic self-care and home
management activities. Vision and hearing impair-
ments are also very common among the elderly
and frequently cause functional impairment.’

The functionally impaired elderly include both those who become
disabled after age 65 and those who were disabled at earlier ages
but are now over 65. Thislatter group can be expected to increase
significantly as a result of biomedical advancesthat prolong the lives
of developmentally disabled and physically handicapped individuals.



192 . Technology and Aging in America

Figure 20.—Dependency in Home Management Activities Because
of a Chronic Health Problem, by Type of Activity and Age:
United States, 1979
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Table 13.—Number of Individuals and Rate per 1,000
Who Need the Help of Another Person in One or More
Seiected Activities by Age: United States, 1979

Needs help of another person

Age Number in thousands Rate per 1,000
45-64 . ... ....... 1,357 31.2
65-74............ 1,043 69.2
75-84............ 1,101 160.3
85+ ............ 674 436.5

SOURCE: U.S Department of Healh and Human Services, public Health service.
National Center for Health Statistic% “Americans Needing Help To
Function at Home,” Advancedata, No. 92, Sept. 14, 1983.

Acute conditions that can cause functional im-
pairment among the elderly include those result-
ing from untreated infections and drug interac-
tions. The complex relationship between the need
for acute medical care and long-term care among
the elderly is not discussed in this chapter, but
it should be noted that the need for long-term care
for an elderly individual is often first recognized
when the individual is hospitalized for an acute
medical condition. Once this condition has been
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treated, it becomes obvious that the individual is
not able to function independently and may have
needed long-term care services even before the
acute condition developed.

Mental and emotional conditions that cause
functional disability include organic conditions
such as Alzheimer disease and multi-infarct de-
meritia, and functional disorders such as depres-
sion. It is estimated that 5 to 15 percent of in-
dividuals over 6.5 have Alzheimer disease (123),
and 2 to 7 percent have clinically diagnosed cle -
pression (36). Estimates oOf the extent of un-
diagnosed depression in the elderly are much
higher.

The relationship between mental and emotional
conditions and functional impairment in elderly
individuals has received little research attention,
but a recent study by Brody and Kleban (15) com-
pared functional impairment in three groups of
elderlv individuals: those with normal mental
functioning, those with a history of diagnosed
functional mental illness for which inpatient or
outpatient treatment had been received, and
those with senile dementia. The chronic diseases
and functional disabilities of these groups are pre-
sented in table 14.

The researchers point out that although almost
all the subjects had one or more chronic condi-
tions, the mentally normal group was basically
independent in self-care and home management
activities; the group with functional mental dis -

orders was somewhat more dependent, with a
significant proportion needing help with home
management activities; and the individuals with
senile dementia were most dependent, with a
large proportion needing help with personal care
and almost all needing assistance with home man-
agement activities. Dementia was highly corre-
lated with functional impairment.

Other studies also indicate a correlation be-
tween dementia and functional impairment. For
example, special tabulations of survey data on
nursing home and community dwelling older per-
sons indicate statistically significant correlations
between impaired cognitive ability and incon-
tinence of bowel or bladder (Pearson correlations
ranged from 0.63 to 0.73) (86). These data agree
with findings of Ouslander, et al. (75), that the
majority of incontinent patients in seven nursing
homes studied were also cognitively impaired. Pa-
tients with frequent incontinence were signifi-
cantly more likely to be cognitively impaired than
those with occasional incontinence.

The relationship between mental confusion and
functional impairment is a very important con-
sideration in the development of technology for
long-term care because technologies that are ap-
propriate for individuals who are not confused
are often inappropriate for those who are con-
fused. Organic brain disease is known to cause
a progressive decline in the individual’s mental
functioning and self-care abilities: patients become

Table 14.—Most Frequent Preexisting Health Conditions and Functional Dependencies (percentage by groups)

Senile Senile
Preexisting health conditions Normal Functional dementia Dependent in Normal Functional dementia
Arthritis . . . .. ... .. . o 66 63 56 Toileting . . ....... 0 0 35
Foot trouble. . . . ... ........... 45 35 35 Feeding. ......... 0 0 26
Visual impairment. . . . . ... ... .. 33 56 56 Dressing......... 2 5 50
High blood pressure . . . .. ... .. 33 41 53 Grooming . . . . . . .. 0] 7 47
Circulation problems . . . . ... ... 31 26 62 Home mobility . . . . 0 2 29
Hearing impairment . . . . .. .. ... 27 43 26 Bathing . ......... 2 16 79
Diabetes . . ................... 25 9 24 Cutting toenails. . . 16 44 91
Elimination problems . ... ...... 22 52 59 Telephoning ..., . . 0 2 62
Digestive problems............ 14 33 38 Shopping (food) . . . 16 35 97
Nervous breakdown . .. ........ 0 40 0 Food preparation. . 2 9 79
Housekeeping . . . . 10 23 88
Laundry .......... 8 26
Transportation . . . . 8 30 94
Taking medications 2 5 82
Handling finances . 4 14 97

NOTE: Data for normal and functional groups obtained from subjects data about dependencies of senile dementia group obtained from collaterals.

SOURCE: Brody and Kleban, 1963 (16),
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increasingly forgetful and confused and eventual-
ly may become unable to dress, bathe, and feed
themselves because they cannot remember how;
they become incontinent because they cannot find
the bathroom or remember how and when to use
a bathroom. About 50 percent of nursing home
residents have symptoms of confusion, but it is
not known how many or what proportion of
these individuals are unable to care for them-

Long-Term care services

The existing long-term care system includes
services provided informally by family and friends
and formal services provided in institutions, in
the community, and in the patient’s home. The
following description of the kinds of individuals
who are receiving services and the characteris-
tics of the agencies and caregivers provides a
background for the identification and evaluation
of technologies appropriate for these patients,
agencies, and caregivers.

Informal long-term care

Families play a predominant role in providing
long-term care services for the elderly. A 1975
study by the General Accounting Office (GAO) of
the elderly population in Cleveland, OH, con-
cluded that families were providing more than
50 percent of all long-term care services received,
and that as the impairment level of the individ-
ual increased, so did the proportion of services
provided by the family. For the extremely im-
paired group, families provided 80 percent of
needed services (115).

While the spouse and adult children of the
disabled elderly are the most frequent source of
informal support, other relatives and friends also
provide assistance: of the 87 percent of elderly
subjects in the Cleveland study who identified an
individual as their primary source of help, most
cited adult children or their spouse, but a signif-
icant number named a brother or sister, another
relative, or a friend (114) (see fig. 21).

Informal support provided by family and friends
can help to avoid or delay institutionalization, and

selves as a result of confusion and how many are
functionally impaired as a result of other chronic
physical conditions. Some individuals may be
functionally impaired as a result of both mental
confusion and physical conditions. Identifying the
cause of functional impairment is crucial for the
appropriate use of rehabilitation technologies
with these patients.

Figure 21.-Source of Support for the
Disabled Elderly, Cleveland, OH, 1975

Adult
children 42%

Sister or

brother 10%

SOURCE: U.S. Congress, U.S. Comptroller General, General Accounting Office,
Apr. 19, 1977 (114).

elderly persons who live alone are at greater risk
of nursing home placement. The GAO study
found that of those persons who were institution-
alized during the following year, none had been
living with spouse or adult children, and three-
fourths had been living alone (115). Similarly, a
study of severely disabled elderly people receiv-
ing services from a home care agency in Phila-
delphia showed that none of the individuals lived
alone: 46 percent lived with their children, 20 per-
cent lived with a spouse, and 34 percent lived with
other relatives and friends (18).
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Several recent reports suggest that the increase
in numbers of working women may limit the
availability of family members to care for the im-
paired elderly (11)96)113). Although no statistics
are available to test this hypothesis, a study of
the attitudes of elderly women, their daughters,
anci granddaughters found that the daughters,
and particularly the granddaughters believe that
the elderly should be able to depend on their fam-
ilies to help them. At the same time, the respond-
ents agreed that working daughters should not
quit their jobs in order to care for elderly parents
(16). These findings are significant because
daughters provide the great majority of informal
supports to elderly parents.

The availability of technologies to lessen the
burden of caregiving could increase the ability
and willingness of families to keep elderly
relatives at home. These technologies include:

+ assistive devices that increase the ability of
the impaired individual to perform some
functions independently;

+ devices and procedures that help with lifting,
turning, transferring, bathing, dressing, and
feeding functionally dependent persons;

+ devices and procedures to assist with the
problems of the mentally confused individ-
ual, such as wandering, forgetfulness, being
up all night, and the catastrophic emotional
reactions that characterize some Alzheimer
disease patients;

+ home care systems to provide services the
caregiver cannot provide and to teach care-
giving procedures; and

*+ respite care systems provided in the home
or community that temporarily relieve the
caregivers of their responsibilities.

Technologies to facilitate physical care ma-y be
particularly important for the spouse and adult
children of the impaired elderly because these in-
dividuals are often elderly themselves and may
have chronic conditions that limit their energy,
strength, and capacity to provide physical care.
Several recent reports have also documented the
value of support groups in providing information
and emotional support for caregivers. These tech-
nologies are discussed later in this chapter.

Formal long-term care services
and settings

Formal long-term care services are provided in
nursing homes, board and care facilities, and in
the elderly person’s home. Adult day care, hospice
care, respite care, and congregate housing serv-
ices are also available in some communities. These
services are often said to form a continuum of
care arranged to reflect the elderly person’s in-
creasing need for assistance. At one end of the
continuum are inpatient facilities providing 24-
hour skilled nursing care, and at the other end
are community agencies that provide supportive
services such as meals-on-wheels, chore services,
and transportation for the elderly. In between are
board and care facilities that offer personal care
on a 24-hour basis and home health agencies that
provide skilled nursing care and personal care in
the home.

The continuum of care concept reflects a com-
bination of two underlying questions about the
individual’s need for care. The first is whether
the individual needs 24-hour care; that is, can the
individual safely be alone at all? The second ques-
tion concerns exactly what kind of care the indi-
vidual needs: skilled nursing care, personal care,
or supportive care. Skilled nursing care includes
medically prescribed treatments such as tube
feedings, dressings, catheterization, and monitor-
ing of medical conditions that can only be done
by a trained nurse. Personal care includes serv-
ices such as bathing, dressing, feeding, and assist-
ing the patient to get up and get to the bathroom,
while supportive services include shopping, house-
keeping, chore service, and transportation.

In the past, few formal long-term care services
were available in the home, and individuals were
sometimes admitted to nursing homes for skilled
nursing care or personal care even when they did
not need 24-hour care. In some communities this
is still true, but in other communities skilled nurs-
ing care, personal care, and supportive services
are available both in institutional settings and in
the home. The availability of home care services
makes it increasingly important to carefully assess
the individual’s need for 24-hour care. Provision
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of appropriate long-term care services depends
on matching of available resources with the in-
dividual’s need for 24-hour care and/or skilled
nursing care, personal care, or supportive care,

Ideally, a wide range of long-term care services
would be available in each community, and elderly
individuals could select the services they need.
In fact, some services are not available in certain
jurisdictions, and some are available only to those
able to pay privately. Even ‘when services are
available in the community, it is often difficult for
the elderly and their families to find out about
them. Physicians and other health care profes-
sionals are frequently unaware of available serv-
ices (24). Decisions about long-term care are often
made in an atmosphere of crisis that is com-
pounded by lack of information about available
resources and lack of coordination of long-term
care services at the community level.

NURSING HOMES

At present, there are approximately 20,000
nursing homes in the United States, providing
beds for about 1.5 million residents, about 85 per-
cent of whom are elderly. About 5 percent of
those over 65 are residing in nursing homes at
any one time, This number includes less than 2
percent of those 65 to 74, but more than 20 per-
cent of those over 85 (125).

Nursing homes provide 24-hour care, skilled
nursing services, and personal care in an institu-
tional setting, Care is given by nurses or by nurs-
ing assistants supervised by nurses with written
orders from a physician. In addition to skilled
nursing care and personal care, nursing homes
provide a type of sheltered housing, including
room and board, housekeeping, and meal serv-
ice, and 24-hour supervision. For some patients,
this combination of sheltered housing, supportive
services, and 24-hour supervision is more impor-
tant than any specific nursing services available
in the facility.

Funding for Nursing Home Care.—More than
half the cost of nursing home care is funded by
government programs, primarily Medicaid. As fig-
ure 22 illustrates, the remaining 47 percent is paid
by patients and their families (45 percent) and by
private insurance (less than 2 percent).

Residents.—Nursing home residents are most
often admitted on the basis of medical diagnosis
and need for nursing care. According to the Na-
tional Nursing Home Survey, primary diagnoses
on admission include cardiovascular diseases (40
percent), mental disorders such as senile psy-
chosis, chronic brain syndrome, senility, mental
retardation, and alcoholism (20 percent), diabetes
(6 percent), arthritis and rheumatism (4 percent),
hip fracture (2 percent), cancer (2 percent), and
other (26 percent). Functional impairments are
seldom formally evaluated on admission, but the
survey indicates that most nursing home residents
need assistance with basic physical activities (see
fig. 23). More than 20 percent of nursing home
residents required help with all six activities
(128).° A comparison of nursing home residents
and disabled elderly individuals in the community
shows that three characteristics strongly predict
nursing home placement: 1) dependency in toilet-
ing or eating, 2) dependency in bathing and dress-
ing, and 3) mental disorders (1381.

Nursing home residents are not a homogeneous
group. They include: 1) terminally ill patients who
have been discharged from a hospital because no
further hospital care is needed; 2) individuals ad-
mitted from a hospital for recuperation and re-
habilitation following surgery or a fracture; and
3) individuals who are medically stable but func-
tionally impaired, due to chronic physical or men-
tal conditions. About one-third to one-half of nurs-
ing home residents are discharged within 3
months (51,65); these tend to be individuals who
have been admitted from a hospital with a diag-
nosis of cancer, stroke, or hip fracture. A 1981
study indicates that about one-half of these short-
stay patients died either in the nursing home or
in the hospital shortly after discharge from the
nursing home; 41 percent returned home, and
13 percent were transferred to another health
care facility. In contrast, individuals who stay
longer in the nursing home are more often ad-
mitted from home and include a higher propor-

a Some evidence suggests that nursing home residents are now
more dependent and more functionally impaired than in the past
(119), This trend will accelerate as hospitals discharge sicker pa-
tients to nursing homes in response to the Medicare prospective
payment system. Results of the 1985 National Nursing Home Survey
can be expected to document this change.
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Figure 22.—Percentage Distribution of Nursing Home Expenditures in the United States, 1979
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Figure 23.—Percent of Nursing Home Residents Who Need Assistance With Basic Physical Activities:
United States, 1977
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Many nursing home residents are medically stable,
but require long-term care because of
functional impairments.

tion of those with mental disorders; one-fourth
of long-stayers had a primary diagnosis of men-
tal disorder or senility compared with only 3 per-
cent of short-stayers {51). These long-stay patients
constitute the largest proportion of nursing home
residents at any particular time.

Different subgroups of nursing home residents
need different types of care and different tech-
nologies for appropriate treatment. For example,
terminally ill patients might be best cared for with
methods based on the hospice model, which em-
phasizes pain-control technologies and emotional
support systems; individuals admitted for reha-
bilitation need assistive devices, physical and oc-
cupational therapies, and effective linkage with
community agencies for continued care follow-
ing discharge. Among the long-stay patients, ap-
propriate technologies depend partly on the men-
tal status of the patient; for mentally competent
patients, technologies to maintain or improve
physical functioning are appropriate. For those
who are mentally impaired, environmental design
technologies, cognitive therapies, and technologies
to maintain physical health are more appropriate.
For the new group of patients who are discharged
early from hospitals as a result of the Medicare

prospective reimbursement system, appropriate
technologies may be monitoring equipment and
nursing care systems now used primarily in hos-
pitals.

Some nursing homes provide technologies and
systems of care appropriate to the different needs
of unique subgroups of patients, but many nurs-
ing homes provide a relatively uniform system of
care for all patients. This is due partly to lack of
comprehensive assessment procedures to iden-
tify individual needs and partly to insufficient staff
to provide individualized systems of care, Profes-
sional nurses who are trained to assess patient
needs and plan individualized treatment are often
in short supply in nursing homes and also per-
form many other functions in the facility, such
as skilled medical treatments, supervision of
largely untrained nursing aides, and time+ on-
suming recordkeeping required by Federal and
State regulations.

Recent research that identifies subgroups of
nursing home residents (47,51,62)63,64,65)66)
provides a strong knowledge base for defining
distinct care needs of these subgroups, but this
research is based on retrospective analysis, and
it is not known how effectively nursing home pa-
tients can be identified as belonging to one sub-
group or another at the time of admission. In ad-
dition, there is no consensus about whether
patients with similar needs are best cared for in
separate facilities, separate sections of the same
facility, or mixed in with other kinds of patients
as they usually are now. Further research is
needed to clarify these issues.

Research on care systems designed for confused
patients is particularly needed. Although about
50 percent of all nursing home residents have
symptoms of mental impairment and some nurs-
ing home residents have longstanding emotional
and behavioral problems, such as psychiatric con-
ditions, alcoholism, and drug abuse, most nurs-
ing homes are not structured or staffed to meet
the needs of these patients (95). Within the ex-
isting care system, mentally and emotionally
impaired patients require more staff time than
physically impaired patients (39)128). Some care
providers believe these patients can be more
easily and effectively cared for in a setting de-
signed specifically to meet their needs.



Ch. 7—Technologies, Functional Impairment, and Long-Term Care .199

Research on appropriate patterns of care for
nursing home residents is currently funded
through two Teaching Nursing Home Programs,
one sponsored by the National Institute on Aging
(NIA) and the other sponsored by the Robert
Wood Johnson Foundation. NIA has awarded
grants to five programs, each emphasizing treat-
ment of specific disease conditions or functional
impairments (124). The Robert Wood Johnson
program is sponsoring affiliations between 11
nursing schools and local nursing homes (23). In
addition to these programs, a few long-term care
facilities have received public and private fund-
ing for the development of model nursing home
services (58). objectives of all these programs in-
clude investigation of disease processes in the
elderly, evaluation of functional assessment meas-
ures, and development of treatment approaches.’
Training opportunities for physicians, nurses,
social workers, and other caregivers are provided.
As these programs develop, models of care for
specific subgroups of patients will be developed
and refined.

BOARD AND CARE FACILITIES

Board and care facilities include a wide range
of residences that provide room and board and
some degree of protective supervision on a 24-
hour basis. Unlike nursing homes, these facilities
are not considered medical care institutions. Nurs-
ing care is generally not provided, but residents
may receive assistance with some personal care
activities such as bathing or dressing. Supportive
services, such as cooking, cleaning, and laundry
are also proivided. Although board and care resi-
dents may have private rooms, they generally do
not have private apartments because of the need
for 24-hour supervision.

There are now about 30,000 board and care fa-
cilities in the United States, serving about 350000
individuals, including elderly, mentally retarded,
and mentally ill residents. Although no exact
figures are available, it is estimated that about one-
third to one-half of board and care residents are
elderly. (Some of the elderly are mentally retarded
and mentally ill, and some of those who are clas-
sified as mentally ill or mentally retarded are over

“Treatment goals include rehabilitation and discharge of some pa-
tients and lifelong supportive care for others.

65.) Board and care facilities range in size from
small adult foster homes and group homes to
large residential care facilities and some retire-
ment homes. Each State recognizes and licenses
certain types of board and care facilities; although
each State has some unlicensed board and care
facilities, a recent study shows that 85 percent
of all facilities are licensed (88).

Funding for Board and Care. -About one-third
of residents pay privately for care. Among the
other two-thirds, many receive Federal Supple-
mental Security Income (SS1) payments and use
this income to pay for their care, In addition,
States are allowed to supplement the Federal min-
imum SSI benefits, and by 1983, 34 States and the
District of Columbia provided supplements for
persons living in board and care facilities (52,131).

Residents.—Although very little information is
available about the characteristics of elderly res-
idents of board and care facilities, a recent study
of residents of these facilities in seven States in-
dicates that some residents needed assistance with
basic self-care activities, such as bathing (26 per-
cent), dressing (11 percent), walking (9 percent),
and using the toilet (4 percent). Larger percent-
ages of residents needed assistance with home
management activities such as laundry (64 per-
cent), cleaning, (55 percent), managing money (46
percent), shopping (43 percent), and taking medi-
cine (43 percent). Chronic physical conditions of
residents included degenerative joint diseases (36
percent), circulatory and heart disorders (25 per-
cent), hearing impairments (22 percent), and res-
piratory diseases (14 percent). Perhaps more sig-
nificant is the large percentage of residents with
mental impairments. The researchers found that
about 40 percent of the residents were mentally
ill, disoriented, or exhibited memory impair-
merit. *O About 28 percent of the residents had pre-
viously resided i an institution for th, mentally

ill, while 21 percent had lived in a nursing home (31).

These data reflect a seriously disabled popula-
tion with extensive physical and mental impair-
ments. While no research is available to verify the

°0One-third of residents were assessed as mentally ill. Another

one-third of residents were disoriented or exhibited mental impair-
ment. These two groups overlapped, and one of the researchers
has estimated that 40 percent of all residents were in one or both
subgroups (104).
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primary reasons that residents need board and
care services, it is likely that the high prevalence
of mental illness, disorientation, and memory im-
pairment explains much of the need for care.
These confused and mentally ill residents are
more likely to require supervision and assistance
with laundry, cleaning, managing money, and tak-
ing medicine rather than personal care such as
bathing, dressing, and walking. (It is interesting
to note that the study did not find any residents
who were incontinent or needed assistance with
eating, the two primary risk factors for nursing
home placement.)

The cost of board and care facilities varies
widely but is generally one-third to one-half the
cost of nursing home care. Despite this relatively
low cost, several problems limit demand for board
and care homes; these include the generally poor
reputation of these kinds of facilities”and lack
of available information about the facilities, the
services offered, and the cost of care. In addition,
the pervasive emphasis on medical v. nonmedical
forms of care in our society and the availability
of Medicaid funding for nursing home care but
not board and care limit demand for these facili-
ties. The major factor restricting the supply of
board and care homes is the low levels of reim-
bursement for providers (88).

Since the cost of care in most board and care
facilities is substantially less than nursing home
care, it is important to consider whether some
nursing home residents could be cared for in
board and care facilities. Both settings provide 24-
hour supervision, and while some nursing home
residents need skilled nursing care that is not
available in board and care facilities, many ac-
tually receive little or no skilled nursing care. For
these individuals, many of whom are the long-stay
patients discussed earlier, board and care homes
might provide a long-term care option that is
cheaper and less personally restrictive than liv-
ing for many years in a nursing home.

Technologies appropriate for the board and
care population include:

nuThe American Bar Association has recently finalized a model
State statute for board and care facilities that includes standards
for physical environment, staff qualifications, resident rights, and
administrative sanctions for noncompliance.

+ assessment technologies to identify individ-
uals who can be best served in these kinds
of facilities;

+ assistive devices to improve the physical func-
tioning of residents; and

« technologies for caregivers, including devices
and care methods appropriate for mentally
impaired residents.

In addition, improved information systems are
needed to increase awareness of this long-term
care option among the elderly, their families, and
health care providers.

HOME CARE

Long-term care services provided in the home
include medical, social, and supportive services
designed to maintain the individual in the com-
munity and compensate for impaired function-
ing. Most medical and social services that are avail-
able in nursing homes can also be provided to
individuals at home, but three problems restrict
the use of these services: 1) lack of home care
services in some communities, 2) lack of coordi-
nation of home care services in many communi-
ties, and 3) limited public funding for supportive
services in the home. In this section, home care
services are defined, and appropriate use of home
care services is discussed. Because much atten-
tion has been focused on whether the availabil-
ity of home care services can decrease the use
of nursing homes, this question is also discussed.

Funding for Home Care Services.—Public fund-
ing for home care services is provided through
Medicare, Medicaid, the VA, the Title XX Block
Grant, and Title 11l of the Older Americans Act.
Medicare and Medicaid fund primarily health care
services, and complex regulations govern the
kinds of services that are reimbursed. The Title
XX Block Grant and Title 111 of the Older Ameri-
cans Act fund primarily supportive services (see
the technical memorandum at the conclusion of
this chapter). Private insurance pays for some
skilled nursing, physical therapy, and speech ther-
apy provided in the home. Individuals and fami-
lies also pay privately for home care services, but
since these services are purchased independently
from both agencies and individuals, little infor-
mation is available about the kinds and cost of
services used.
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Clients.—Home care services are listed in table
15. The kinds of elderly individuals who use home
care can be inferred from the wide variety of
services that are available. Some patients have
been recently discharged from the hospital and
require nursing care and supervision of medical
treatments. In fact, increasingly complex and
sophisticated medical treatments, such as intra -
venous fluid replacement, antibiotic therapy,
chemotherapy, enteral and parenteral nutrition,
hemodialysis, and continuous ambulatory perito-
neal dialysis, can now be provided in the home.
Other patients need rehabilitation services such
as physical or speech therapy that may have been
started in the hospital but can continue in the
home. Supportive services such as home delivered
meals, homemaker, and chore services may be
needed by the same individuals who need skilled
nursing care or rehabilitative services and also
by another large group of individuals with func-
tional impairments that restrict their ability to
shop, cook, or care for their homes.

Table 15.—Elements of Long=Term Care in the Home

Skilled nursing care: Medically oriented care provided by a
licensed nurse to include monitoring of acute and un-
stable chronic medical conditions, evaluation of the pa-
tient's care needs, injections, care of wounds and bed
sores, tube feedings, and clearing of air passages. Skilled
nursing care is usually authorized by a physician,

Physical therapy: Rehabilitative therapy provided by a quali-
fied physical therapist.

Speech therapy: Therapy provided by a qualified speech ther-
apist to improve or restore speech.

Occupational therapy: Therapy provided by a qualified occu-
pation therapist to improve functional abilities.

Medical social services: Assessment, referral, and counsel-
ing services related to the medical care needs of the
patient.

Home health aide services: Assistance with simple, health-
related tasks, such as medications and exercises, and per-
sonal care services provided under the supervision of a
licensed nurse.

Personal care: Assistance with basic self-care activities such
as bathing, dressing, getting out of bed, eatlng, and
using the bathroom.

Homemaker services: Household services such as cooking,
cleaning, laundry, shopping, and escort service.

Chore services: Household repairs, yard work, and errands.

Home-delivered meals: Meals delivered to the home for in-
dividuals who are unable to shop and/or cook for them-
selves.

Telephone reassurance: Regular telephone contact to indi-
viduals who are isolated and often homebound.

SOURCE: Office of Technology Assessment.

Home Care Services as a Substitute for Nurs-
ing Home Care.—It has been believed for many
years that home care services could help to main-
tain impaired elderly individuals in their homes
and avoid nursing home placement. Although this
belief offers the hope of cost savings and has been
used as an argument for increasing home care
services, a recent GAO study of demonstration
programs offering expanded home care services
found that these services did not reduce utiliza-
tion of nursing homes. GAO concluded:

For some subpopulations of the elderly, provid-
ing home care services may decrease the use of
nursing homes. However, more work, including
the refinement of assessment tools, is needed to
better define and identify individuals for whom
nursing home use can be reasonably decreased
(118).

The development and increased use of assessment
technologies is discussed later in this chapter.

one reason that home care services do not re-
duce utilization of nursing homes is that many
individuals who are at risk for nursing home
placement need 24-hour care because they can-
not be safely left alone or because they need
assistance many times a day at widely separated
time intervals. Formal home care services are sel-
dom available on a 24-hour basis because of cost,
and in many communities, publicly supported
home care services are limited to only a few hours
a day. As a result, if the individual lives alone or
if no family member is available on a 24-hour
basis, institutional care may be necessary.

As indicated in the example, formal home care
services are not an appropriate long-term care op-
tion for elderly individuals who are too confused
to remain safely alone and have no one to stay
with them when the home care provider leaves.
Increased use of comprehensive assessment tech-
nologies could help to identify individuals for
whom board and care facility or a nursing home
is a more appropriate long-term care option than
home care.

Frantic calls were received at ~ several — nursing
homes from a middle-aged seeking nurs-
ing home bed for his 73year old mother. She
had little income, had broken her hip and was
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Technologies in home care include:

+ assessment technologies to identify patient
needs and appropriate care methods;

*+ patient-care devices that have been used in
hospitals but can be adapted for use in the
home, and methods for teaching the elderly
and their families to use these devices;

+ assistive devices to decrease functional im-
pairment, and techniques for training in-
dividuals to use these devices;

« environmental design technologies to accom-
modate the functional impairments of elderly
individuals; and

« improved service delivery systems to increase
awareness and appropriate access to home
care services.

In addition, the information technologies dis-
cussed in chapter 6 could be used to meet some
of the home care needs of the impaired elderly.
For example, interactive television could be used
to provide training in the use of devices and to

answer questions about medical treatments pro-
vided in the home.

ADULT DAY CARE

Adult day care centers provide health and social
services for impaired elderly individuals. Services
vary among programs but frequently include su-
pervision, personal care, group activities, meals,

recreation, and exercise in addition to medical and
medically related services such as physical ther-
apy and speech therapy, Availability of these serv-
ices in a centralized setting is convenient for both
clients and health care providers (106), Two types
of adult day care have been identified: 1) reha-
bilitation-oriented programs designed primarily
to provide medical care and physical therapy, and
2) multipurpose programs designed to provide
social stimulation for impaired and isolated elderly
individuals and respite for the families who have
been caring for them (13?). The number of adult
day care facilities in the United States has in-
creased from fewer than 20 in 1970 to between
700 and 800 at present (I).

Funding for Adult Day Care. -Clients and their
families often pay for some or all of the cost of
adult day care themselves. Adult day care is an
optional Medicaid service; as of 1984, eight States
were providing Medicaid reimbursement for
adult day care (127). In addition, 35 States pro-
vided adult day care with title XX funds, and sev-
eral States provide adult day care services through
demonstration projects funded under the Med-
icaid waiver program (24). Medicare does not
cover adult day care programs, although some
medical and physical therapy services provided
for adult day care clients are covered by Medicare.

Clients.—Several studies have examined the
characteristics of adult day care clients. A 1976
study of four programs showed that 56 percent

Photo credit: Suburban Hospital, Adult Day Care Program, Bethesda, MD

Adult day care programs can provideSOCiaﬁzation and
group activities in addition to medically related
services such as physical therapy.
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of the participants were severely dependent in
activities of daily living, requiring assistance in
eating, transferring (moving from bed to chair
and chair to bed), or toileting, or were inconti-
nent; another 16 percent were moderately im-
paired, requiring assistance with bathing or dress-
ing, but not eating, transferring, or toileting (106).
Another study comparing clients at an adult day
care center with residents of a nursing home and
individuals living independently in an apartment
facility for the elderly found that the day care
clients were most disabled in physical health,
mental health, and activities of daily living, while
the residents of the nursing home were most
limited in socioeconomic areas, such as informal
social supports and financial resources (85). A
third study found that day care clients were gen-
erally less impaired than nursing home residents,
but of the 25 most impaired day care clients, only
2 were living alone (111). These findings suggest
that adult day care can be an appropriate re-
source for severely impaired individuals as long
as they have sufficient informal supports and fi-
nancial resources to maintain themselves at home
when they are not at the day care center.

Technologies appropriate for adult day care in-
clude assessment technologies to identify elderly
individuals who could be cared for in these set-
tings and information systems to increase aware-
ness of this long-term care option among the

elderly, their families, and other service pro-
viders.

Some adult day care programs are designed spe-
cifically for mentally impaired individuals, with
emphasis on consistency in program and staff to
limit daily changes that are confusing to clients
and environmental design that allows maximum
independence without compromising safety (95).
Evaluation of the efficacy and cost of these pro-
grams is needed. Treatment methods for mentally
impaired individuals that have been developed in
adult day care settings may provide a model of
care for these patients that can be used in other
long-term care settings.

HOSPICE

Hospice programs provide supportive services
for individuals with terminal illness. Hospice is
a method of care, not a place, and hospice care

can be provided in a hospital, nursing home, or
in the patient’s home. Services include nursing
care, medical social services, homemaker, home
health aide services, and counseling for the pa-
tient and the family. In addition, short-term in-
patient care is often available for crises. The tech-
nology of pain control is central to the hospice
concept, and emphasis is on quality of life rather
than aggressive medical treatment and prolonga-
tion of life.

The first hospice was established in this coun-
try in 1973, and by 1983 there were an estimated
1,100 to 1,200 hospice programs in the United
States (49). Medicare benefits have been available
for hospice care since November 1, 1983. Up to
6 months of hospice care can be covered.

Because hospice care is believed to be less ex-
pensive than hospitalization, Medicare coverage
of hospice care may result in cost savings (121),
but some experts question whether these savings
will materialize. A recent study compared terminal
cancer patients treated in a hospital-based hospice
program with those who received conventional
care. Hospice patients reported more satisfaction
with their care than conventional care patients,
but the cost of hospice care was the same or
greater than the cost of conventional care. No sig-
nificant differences were found between the
groups in survival time, pain symptoms, or days
in the hospital. While the conventional care pa-
tients spent more days in nursing homes than
hospice patients, the majority of both groups died
in the hospital; only 3 percent of the hospice pa-
tients and 7 percent of the conventional care pa-
tients died at home. Although hospice programs
are designed to decrease the number of invasive
diagnostic and curative treatments, the data show
little difference between the two groups on these
variables (49). These results raise questions about
the real differences between hospice care and
conventional care. Further research is needed, in-
cluding comparison of methods, costs, and out-
comes in hospices based in different settings, such
as hospitals, nursing homes, and home care
agencies.

Hospice care is a resource for terminally ill pa-
tients currently being cared for in nursing homes
or in the community. Identification of terminal
patients can present a difficult diagnostic proce-
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dure for certain subpopulations, and the devel-
opment of more precise guidelines and diagnos-
tic criteria is needed. Improved service delivery
technologies are also needed to make information
about the hospice alternative available to appro-
priate patients and their families.

RESPITE CARE

Respite care is temporary care provided for the
impaired elderly to relieve the primary caregivers.
Respite care can be provided in nursing homes,
board and care facilities, or in the individual’s
home, and can range from several hours up to
a week or longer. Public funding for formal res-
pite care programs is available in some commu-
nities through the Title XX Block Grant and Title
111 of the older Americans Act. There is no Med-
icaid funding for respite care under the general
program, but respite care is part of 15 of the 26
approved Medicaid 2176 waiver programs for the
elderly (138). (See the technical memorandum at
the end of this chapter for a description of the
Medicaid 2176 waiver program.) In addition,
home health care, personal care, and homemaker
services funded through Medicare, Medicaid, Title
XX, and Title 11l may be used by some families
as respite care, since caregivers are able to leave
the home when the aide or homemaker is present,

CONGREGATE HOUSING

Congregate housing for the elderly, which is dis-
cussed in chapter 9, is included here because the
design features and supportive services available
in some congregate housing facilities compensate
for the functional impairments of elderly resi-
dents and thus postpone or avoid the need for
other long-term care services. Physical design
features such as emergency call buttons, grab-
bars in the bathroom, and safety features on
ovens have been built into many publicly and pri-
vately funded congregate housing facilities for the
elderly. Some of these facilities also provide op-
tional supportive services such as meals and
housekeeping that can eliminate the need for
shopping and some home management activities.
Alarm systems in each apartment provide psy-
chological security for physically impaired in-
dividuals. Opportunities for socialization and
recreational activities in the facility can help to
maintain emotional well-being.

Most congregate housing facilities in this coun-
try have been built within the past 20 years. Over
time, administrators at these facilities have had
to deal with the increasing physical and mental
impairments of their aging residents. In some fa-
cilities, residents have been required or encour-
aged to move out when their functioning de-
creased below the level established for admission.
1in other facilities, these residents are not required
to move, and in some facilities, increased serv-
ices have been provided to help compensate for
impairments and maintain independent func-
tioning.

Both physical and mental impairments of resi-
dents can limit their ability to function adequately
in congregate housing. Physical problems such
as severe illness, the need for frequent monitor-
ing of medication, and being bedridden interfere
with the individual’s ability to live independently,
and residents with these problems usually trans-
fer to other long-term care settings. Mental and
emotional problems, incontinence, and accident
proclivities are also seen as very disruptive by
managers and other residents, but individuals
with these problems often do not see the need
to move (13), which can create difficult adminis-
trative problems for managers.

In summary, congregate housing is an appro-
priate long-term care option for some physically
impaired individuals. The level and type of im-
pairment that can be safely accommodated de-
pends on the availability of supportive services
and physical design features for the handicapped
in each facility. Congregate housing is usually not
an appropriate option for mentally impaired in-
dividuals because of the lack of 24-hour super-
vision. Federal policy initiatives to increase the
availability of congregate housing and encourage
provision of services for physically impaired resi-
dents are discussed in chapter 9.

Issues Iin long-term care settings
and services

Several general issues related to long-term care
services and settings are discussed in this section,
including the comparative cost of care in various
settings and the perception of settings as distinct
caregiving systems.
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COMPARATIVE COSTS OF CARE

Accurate comparison of the cost of various long-
term care services is difficult because costs vary
from one city to another and from rural to ur-
ban areas. Within communities, costs vary de-
pending on the agency providing the service and
the source of payment. For example, Medicare
usually pays considerably more for specific serv-
ices than Medicaid. Cost comparisons are further
complicated by the inclusion of room and board
in the cost of some long-term care services, such
as nursing home care, but not in the cost of other
services, such as home care and adult day care.
Despite these difficulties, some generalizations
can be made about relative costs of care.

In general, nursing home care costs more than
other forms of care because the per diem rate
is relatively high and most patients receive care
for extended periods. Private patients usually pay
the highest rate, followed by VA and Medicare
patients, and then Medicaid patients. For calen-
dar year 1979, the average per diem rate was
$63.73 for VA patients, $38 for Medicare patients,
and $23.59 for Medicaid patients (24). The cost
of care in board and care facilities varies widely,
but is generally one-third to one-half the cost of
nursing home care. In early 1980, the average cost
in board and care facilities was about $10 a day
(88). In comparison, the average daily cost of hos-
pital care was $226 in 1979 (120), and the aver-
age Medicare reimbursement for hospital care
was $182 per day (126).

The cost of home care depends on the type of
services provided and the source of payment.
Medicare payments for home care are relatively
high. Reimbursement guidelines for the year end-
ing June 30, 1980, were: skilled nursing care,
$41.80 (urban) and $38.05 (rural); home health
aide visits, $33.00 (urban) and $27.70 (rural) (116).
Medicaid payments for home care services are
generally much lower. For example, in Colorado
in 1980, one home care providet received $45 for
a skilled nursing visit under Medicare but onl
$28 from Medicaid) and $10.24 for a home healt
aide visit under Medicare but $4 from Medicaid
(117). In Washington, DC, in 1980, Medicaid paid
$23.75 to $27.63 for skilled nursing visits, $8.61
to $10,50 per hour for personal care, and $2.90

per hour for homemaker services (117).”No in-
formation is available about the cost of home care
services paid for by individuals.

These figures indicate that the Medicare rate
for a single skilled nursing visit is similar to the
Medicare rate for a day of nursing home care.
Since the cost of home care does not include room
and board and other living expenses, the overall
cost of care for an individual who needs daily
skilled nursing care at home can be higher than
the cost of nursing home care. Most home care
patients do not, however, require or receive daily
skilled nursing visits; the nurse may go out once
or twice a week or less, with intervening visits
of a less expensive home health aide. Home care
is thus usually less expensive than nursing home
care. The Medicare reimbursement for a home
health aide visit was about 75 to 85 percent of
the Medicare reimbursement for a day of nurs-
ing home care, and also does not include the cost
of room and board. The Medicaid payment for
1 hour of personal care in the home in Washing-
ton, DC, was about one-third to one-half the aver-
age per diem Medicaid payment for nursing home
care nationwide.

The cost of adult day care varies according to
the type of program. Those with a rehabilitation
emphasis cost about twice as much as programs
with a social emphasis, and some adult day care
costs the same or more than nursing home care.
A 1976 study of four adult day care programs
with a rehabilitation emphasis showed that the
average per diem cost was $52 a day, but with
a wide range of $18.54 to $88.17 (106). Adult day
care clients seldom attend every day, however.
The same study found that average attendance
was 70 days per person per year with a range
of 48 to 114 days between the four sites (106).
As a result, the overall monthly cost of adult day
care is significantly less than nursing home care
and may be similar to the cost of a board and care
facility.

The cost of hospice care and respite care de-
pends on the kinds of services used and the fre-
quency of utilization. At present, Medicare reim-

12t is likely that the lower Medicaid reimbursement rates dis-
courage providers from serving Medicaid recipients



206 . Technology and Aging in America

bursement for hospice care is limited to $53.17
a day for a maximum of 6 months.

Congregate housing is considerably less expen-
sive than other long-term care services. In fed-
erally subsidized housing, residents who are eligi-
ble for section 8 subsidies pay 30 percent of their
income for rent. Monthly rent for other elderly
individuals can range from $400 per month up
to $1,200 to $1,500 or more, depending on the
facility and the amenities provided.

A recent study focused on costs and outcomes
for individuals receiving services in four set-
tings—nursing homes, geriatric day hospitals
(adult day care centers), board and care facilities,
and senior centers. Applicants were screened and
statistical methods were used to develop sub-
groups of similar individuals receiving services
from each type of agency .13 After 9 months, no
consistent significant differences were found be-
tween subgroups on a wide variety of outcome
measures, including utilization of skills for inde-
pendent living, community integration, unmet
service needs, and living conditions. There were,
however, significant differences in the cost of
care. Considering total expenses for individuals
in each subgroup, the adult day care was most
expensive (about $48 per day),"followed by nurs-
ing home (about $40 per day), senior center (about
$34 per day), and board and care (about $31 per
day). These figures include the costs of acute care
services, formal and informal long-term care serv-
ices, and living expenses in the community. When
only the cost of formal long-term care services
is calculated, the order is changed: nursing homes
are slightly more expensive than adult day care
and more than twice as expensive as board and
care facilities, while senior center services were
least expensive (102).

Although these data were derived through a
complex analysis of patients and services provided
in a limited number of settings in Pennsylvania

and Delaware, they raise important questions
about the differences between services and costs
of care in various long-term care settings.

SETTINGS AND SERVICES AS DISTINCT
CAREGIVING SYSTEMS

Long-term care services are most frequently de-
scribed using a model in which each of a variety
of agencies provides unique services appropriate
for specific subgroups of patients. Current fund-
ing mechanisms and most long-term care decision-
making systems assume that this description
represents reality. In this system, only those tech-
nologies appropriate to each subgroup of patients
would be used in certain agencies.

An alternative model of long-term care includes
many agencies, each providing a wide range of
services to a broad mix of patients with a variety
of needs. The discussion of long-term care set-
tings and services in this chapter indicates that
this model more accurately represents current
reality. Increased use of technology in this model
is more difficult and more expensive because
many different kinds of technologies will be
needed in each setting. For example, technologies
that are appropriate for residents of a single nurs-
ing home could include hospice care techniques
and pain-control technologies; a wide range of
assistive devices and rehabilitation services, in-
cluding physical, occupational, and speech ther-
apy; technologies for caregivers; patient monitor-
ing devices; and environmental design technologies.
The cost of making these technologies available
in the nursing home would be very high.

The question of whether it is more effective to
provide a unique set of services in each setting
or a wide range of services to a variety of patients
depends not only on the relative costs of increas-
ing the use of technology. It also depends on the
feasibility of dividing patients into subgroups and
the impact on patient morale and quality of care
of moving patients when their needs change.
Three guestions relevant to these issues can be

sMany applicants to each agency were not includedgjgedthis study

because their needs and/or characteristics were different from those
of individuals in the identified subgroups. The authors emphasize

that their results are only applicable to the kinds of individuals they

studied.
“The adult dav care services discussed here were rehabilitation-

oriented services provided in a hospital as opposed to socially
oriented services that are much less costly.

. Can available assessment measures effec-
tively identify care needs for a large propor-
tion of long-term care patients, including both
the services the patient needs and those he
does not need?
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. How frequently do the needs of individual
patients change, resulting in the necessity for
different services and technologies?

. What is the impact on patients of moving
them when their needs change?

Anecdotal evidence suggests some negative effects
of moving patients, including increased disorien-
tation in a new setting and lowered morale as a
result of separation from friends and a familiar
setting. Balancing these negative effects against

Technologies in long-term

Assessment technologies

Assessment technologies include both formal
assessment measures used to evaluate the indi-
vidual and knowledge about how and when to
use these measures and how to evaluate the
results. Effective assessment procedures are im-
portant both for good patient care and for sound
public policy. Planning appropriate long-term care
for a disabled elderly individual requires an un-
derstanding of the condition of the individual and
the complex interaction of physical, mental, social,
and environmental factors that result in func-
tional impairment and create the need for long-
term care services. Similarly, sound public pol-
icy decisions about the administration and financ-
ing of long-term care services require reliable and
valid information about functional impairments
and the need for services in the elderly popula-
tion (140).

CURRENT USE

A large number of assessment measures have
been developed over the past 25 years in the
United States, and are being used in long-term
care research, demonstration projects, and
specialized geriatric assessment centers. Most of
these measures emphasize the functional status
of the individual, and some also assess social and
environmental factors that affect the need for
long-term care services. Experts in gerontology
and long-term care agree that comprehensive
functional assessment is essential for the evalua-
tion of elderly individuals for long-term care pur-

the positive aspects of receiving care in a setting
uniquely structured to meet one’s needs is an
issue that requires further research. The relative
ease and lower cost of increasing the use of tech-
nology in a long-term care system with each
agency providing a unique set of services is only
one factor in the decision about which model of
long-term care services is most beneficial for pa-
tients.

care

poses and that formal assessment measures are
important tools for gathering the necessary in-
formation, yet most physicians and other long-
term care service providers are not using these
tools.

The failure of physicians and long-term care
providers to use comprehensive assessment meas-
ures may be based in part on lack of knowledge
about these technologies. Perhaps more impor-
tant is the fact that Medicare and Medicaid eligi-
bility for most long-term care services is not based
on a comprehensive functional assessment of the
patient, and no standard assessment is required
for individuals who pay privately for long-term
care services. Thus physicians and long-term care
providers are not required to use comprehensive
assessment measures and are often reluctant to
spend the additional time needed to complete the
assessment.

Failure to use comprehensive assessment meas-
ures can result in failure to identify treatable con-
ditions. For example, a recent study of incon-
tinence in nursing home patients (75) found that
50 percent of the residents were incontinent, but
only 14 percent of these incontinent patients had
this problem listed by their physicians, and very
few were receiving any treatment for it, While
identification of incontinence would result from
a thorough medical evaluation, many nursing
home residents do not receive thorough evalua-
tions, Use of a comprehensive assessment measure
by the physician or another health care profes-
sional could increase the probability of identify-
ing these conditions.
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Many research projects and demonstration pro-
grams have used comprehensive assessment mea-
sures to identify appropriate long-term care serv-
ices for elderly individuals. For example, one
study evaluated the use of comprehensive assess-
ment for frail elderly individuals living at home
and awaiting placement in a nursing home; as a
result of the assessments, about 60 percent were
recommended for and assisted in receiving long-
term care outside a nursing home, including 23
percent who received supportive services at
home, and 30 percent who were placed in super-
vised boarding homes (140). Other studies have
demonstrated the use of comprehensive assess-
ment measures for identification of inappropriate
use of services and unmet needs in the commu-
nity and for patient planning and treatment
evaluation in nursing homes (38,48,140).

There is as yet no consensus on the validity of
studies showing positive results of the use of com-
prehensive assessment measures. Some experts
believe that the state of the art in assessment tech-
nology may not be sufficiently developed to pro-
vide positive results (17). One recent study in-
dicates that the use of comprehensive assessment
measures is effective in improving patient out-
come only in certain groups of patients (91a).
ongoing research at specialized geriatric assess-
ment centers around the country can be expected
to clarify these questions.

ASSESSMENT MEASURES

Although an enormous number of variables are
related to functional impairments and long-term
care needs, it is generally agreed that the most
important can be grouped in a few general cate-
gories or domains, including: 1) need for medi-
cal treatment, 2) physical functioning, 3) mental
functioning, and 4) social functioning and envi-
ronmental fit. In each category, evaluation of the
residual strengths of the individual is as impor-
tant for long-term care decisionmaking as the
identification of deficits and problems. In the fol-
lowing sections, variables in each of the categories
and problems with measurement are discussed.

Measurement of Need for Medical Tmatment.—
Most assessment instruments designed for im-
paired elderly individuals include an evaluation
of specific medical care needs, such as the need

for tracheotomy, respiratory therapy, or intra-
venous medications. The need for frequent phy-
sician services, skilled nursing care, physical ther-
apy, occupational therapy, and speech therapy
is also usually evaluated. This information is im-
portant because the availability of needed medi-
cal care services in the community and in long-
term care institutions may affect appropriate
placement of the individual. No problems in the
assessment of information in this category have
been noted (140).

Measurement of physical Functioning. -As-
sessment instruments designed to evaluate phys-
ical functioning include measures of general phys-
ical health, such as bed days, restricted activity
days, and predicted life expectancy; measures of
self-care activities, such as bathing, dressing, and
feeding; and measures of home management and
independent functioning, such as shopping, cook-
ing, using a telephone, taking medications, and
managing money. Although many of the same ac-
tivities are included in several measurement in-
struments, differences in wording and scales may
mean that results using different instruments may
not be comparable and some instruments may be
more useful in certain settings than others (43).

Several conceptual problems in the measure-
ment of physical functioning have been noted.
First, the functional ability of elderly individuals
is known to vary from day to day as a result of
fatigue, acute illness, and other factors, making
it difficult to arrive at a single measure of physi-
cal functioning. Second, both motivation and op-
portunity affect physical functioning (43), and
there may be a need to distinguish between those
who are unable to perform a certain function
under any circumstances, those who are not
motivated to perform the function, and those who
do not have an opportunity to perform the func-
tion, such as nursing home residents who do not
need to cook and often are not allowed to shower
without assistance. Third, functional ability can
sometimes be improved with the use of assistive
devices, and assessment measures differ in the
way that functioning with the use of an assistive
device is handled (43).

Assessment measures have been used exten-
sively in the National Long-Term Care Channel-
ing Demonstration Program described later in this
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chapter. Preliminary findings on the use of these
measures indicate several areas of physical func-
tioning that are not adequately evaluated with
available measures. These include: 1) deficits in
vision, hearing, and speech that can have a ma-
jor impact on the ability to function independ-
ently, 2) the relative ease or difficulty with which
an individual performs a certain function, and 3)
the individual’s potential to perform a certain
function in a different setting or with rehabilita-
tion training (77). Each of these issues is impor-
tant for the evaluation of an indiviudual’s need for
long-term care services.

Measures of Mental Functioning.—Assessment
instruments havee been developed to measure
three main aspects of mental functioning: cogni-
tive functioning, affective functioning, and gen-
eral mental health. Measures of cognitive func-
tioning focus on orientation to person, place, and
time; personal and current information; attention;
comprehension; and memory. Measures of affec-
tive functioning focus primarily on depression,
and measures of general mental health generally
screen for psychiatric illnesses (43).

Valid assessment of mental functioning is even
more difficult than assessment of physical func-
tioning, partly because of problems in defining
conditions such as ‘(confusion, ” “dementia, ”
“disorientation,” and “depression” [84)140). In ad-
dition, mental functioning in the elderly is often
affected by acute and chronic illnesses and by
medications prescribed for these illnesses (43); as
these physical factors change from day to day,
mental functioning may also change. It is also dif-
ficult to separate cognitive impairment from de-
pression since some depressions have symptoms
like dementia in the elderly (43). For these rea-
sons, the reliability and validity of measures of
mental functioning have been difficult to estab-
lish. It has been suggested that the available meas-
ures of mental functioning should be used only
as gross screening tools for identifying individuals
who need more intensive evaluation (140).

A major problem in using measures of mental
functioning in long-term care is that the relation-
ship between impaired mental function and a
need for long-term care services has not been
established. It is known that some individuals with
considerable memory problems are able to func-

tion safely in their familiar home environment,
while others who perform well on tests of mem-
ory may be subject to occasional or continuous
confusion or agitation that limits their ability to
function independently (140).

Some recent research indicates that severity of
functional impairment may be related to the loss
of specific cognitive functions. One study suggests
that individuals with primary losses in memory
and orientation had less severe functional impair-
ment, while those with primary losses in atten-
tion and recognition were more severely impaired
(133). Commonly used mental status measures
that emphasize memory and orientation may
therefore not distinguish accurately between
those who are able to care for themselves and
those who need assistance with self-care as a re-
sult of mental impairment (142). Increased under-
standing of the relationship between loss of spe-
cific cognitive functions and the need for long-
term care services is important for identifying in-
dividuals who need care, designing appropriate
care systems, and estimating the future size of
the long-term care population.

Measurement of Social Functioning and Envi-
ronmental Fit—Evaluation of social and environ -
mental functions affecting the impaired individ -
ual is important for decisionmaking in long-term
care (43,140). Informal support provided by fam-
ily and friends often allows mentally and physi-
cally impaired individuals to remain at home
rather than be placed in a nursing home. Simi-
larly, the characteristics of the individual’s envi-
ronment, including the physical layout and any
rules, regulations, or external constraints will
often affect his well-being and his ability to func-
tion independently (43).

Despite the recognized importance of social sup-
ports and environmental characteristics for the
impaired elderly, it has been difficult to develop
valid assessment tools to measure these factors.
Although the general concepts of social function-
ing, social supports, and environmental fit are
clearly related to long-term care needs, it is diffi-
cult to specify the aspects of these concepts that
are most relevant to long-term care decisionmak -
ing. In addition, interpretation of results is com-
plicated by lack of norms and by important dif-
ferences in the way that individuals react to social
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and ernvironmental realities (12,43), For example,
some individuals may be satisfied with much less
social interaction and fewer social activities than
others. Similarly, rules and environmental con-
straints that are experienced as very restrictive
by some individuals may have a neutral or positive
effect on others. objective measurement of the
complex interaction between the individual’s pref-
erences and expectations and the reality of his
physical and social environment is difficult,

Kane and Kane (43) have discussed measure-
ment tools in three categories: social interactions
and resources, personal coping and subjective
well-being, and environmental fit. Some measures
in each of these categories have been developed
for use in long-term care decisionmaking, while
others were designed for use with the well elderly
or for individuals of all ages. Measures of social
interactions and resources generally include items
about the existence and location of family and
friends, frequency and quality of intergenera-
tional contacts, and other social activities. Meas-
ures of personal coping and subjective well-being
include scales on life satisfaction, morale, hap-
piness, adaptability, and coping skills. The third
category, environmental fit, includes measures to
describe the individual’s environment, rules, reg-

ulations, and programmatic aspects of his living
situation, and the fit between his characteristics
and aspects of his environment.

Multidimensional Measures. -Multidimensional
assessment measures are designed to provide in-
formation about many different aspects of client
functioning, including physical, mental, social, and
environmental. Examples include: the Sickness
Impact Profile (SIP), developed to assess the out-
come of health care; the Older Americans Re-
sources and Services instrument (OARS), devel-
oped at Duke University and used in a GAO study
in Cleveland, OH; the Comprehensive Assessment
and Referral Evaluation (CARE), developed for the
United States-United Kingdom Cross-National
Project; and the Patient Appraisal and Care Eval-
uation (PACE), developed by four universities for
use in the management of patients and for admin-
istrative and research purposes (43).

Issues of reliability and validity have been par-
ticularly troublesome with multidisciplinary meas-
ures, particularly questions about inter-rater reli-
ability and how to evaluate the validity of these
measures. Several general issues affecting the use
of multidisciplinary measures and all geriatric
assessment technologies are discussed here.

ISSUES IN ASSESSMENT TECHNOLOGY

which Instrument to Use.—The large number
of available assessment tools presents a difficult
choice for geriatric practitioners. Many of these
measures have been developed for research or
demonstration projects. Measures developed for
research and demonstration programs are often
too long to be practical for widespread use by ger-
jatric practitioners.I'In addition, researchers have
often devised new instruments or adapted exist-
ing instruments to precisely serve the purpose
of their projects; this increases the number of
available instruments and does not help to test
the validity or reliability of existing measures (20).

Assessment can serve a variety of purposes, in-
cluding description, screening, diagnostic and
treatment planning, monitoring changes, and pre-

5]t has been estimated that under the existing payment structure

family physicians, general practitioners, and internists cannot be
expected to spend longer than 5 additional minutes in assessment
of their elderly patients (s).
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dieting outcome; certain assessment measures are
believed to be more appropriate for one purpose
than another (43). A concise pamphlet for prac-
titioners on available assessment tools and appro-
priate uses is needed.

Incentives for Use.—As described earlier, there
is little incentive for widespread use of assessment
measures. Comprehensive functional assessment
is generally not required for public funding of
long-term care services, and neither Medicare nor
Medicaid provide reimbursement for the physi-
cian’s time spent in functional assessment. Re-
quired use of a comprehensive functional assess-
ment measure as part of eligibility determination
for publicly funded long-term care services would
create an incentive for use of these measures. A
1977 report by the Institute of Medicine has rec-
ommended this approach:

The Federal Government should reimburse for
long-term care provided to the functionally de-
pendent elderly . . . Eligibility for Federal reim-
bursement of long-term care should be based on
a comprehensive assessment process (41).

Functional assessment is “recommended to serve
a ‘gatekeeper’ function for long-term care serv-
ices as well as to assure appropriateness of care
for the individual patient” (41).

Selection or development of a comprehensive
functional assessment instrument for determin-
ing eligibility for publicly funded long-term care
services would require choices about the most im-
portant factors to measure and the most appro-
priate structure and wording for the test instru-
ment. The required use of such an instrument
would, however, eliminate uncertainty about
which one to use, and repeated use of the same
instrument would allow for extensive evaluation
of reliability and validity and subsequent refine-
ment of the instrument.

Physicians and other long-term care providers
now spend considerable time on forms to estab-
lish eligibility of patients and clients for publicly
funded long-term care services. A comprehensive
functional assessment measure might be substi-
tuted for other currently required forms. Since
public funds pay such a large proportion of long-
term care services, agencies required to use an

assessment measure for publicly funded services
might gradually extend the use of this measure
to privately funded services as well.

The Value of Scoring.—Some assessment meas-
ures result in numerical scores on individual sec-
tions or an overall score on all sections of the test.
These scores are used to indicate degree of im-
pairment in physical or mental functioning, or the
extent and kind of services needed, and can also
be used to measure improvement or deteriora-
tion in an individual patient. In some States, scores
on comprehensive assessment measures are used
to determine eligibility for certain long-term care
services; for example, in New York State elderly
individuals who score over 180 on a comprehen-
sive functional assessment measure are eligible
for Medicaid-funded nursing home placement
(140).

Although scoring has been used extensively for
research and administrative purposes, there is
great concern about the validity of this process.
Little information is available about the relative
importance of various aspects of functioning. It
has been pointed out that these scoring systems
often assume that “the items being scored con-
sist of a systematic, ordinal set of characteristics
of a single phenomenon (e.g., total physical func-
tional disability, total mental disability, total phys-
ical plus mental disability, etc. ) (140). In fact:

The items being scored are rarely if ever of an
ordinal nature, (and) there is no basis for assum-
ing an ordinal relationship (between items) in
which a given score would represent a given de-
gree of total mental function and a specific higher
score would represent a predictably proportion-
ately better level of total mental functioning (140).

The use of overall scores for the evaluation of an
individual patient tends to obscure information
about specific problem areas, but scores on se-
lected test items can be used the way the results
of lab tests are used, to indicate the presence or
absence of a problem that requires further anal-
ysis (140).

Who Should Do the Assessment. -Comprehen-
sive functional assessment involves two steps: col-
lection of the necessary information and analy-
sis of the information. Each of these procedures
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can and is being done in various settings by in-
dividuals with or without special training in ger-
iatric assessment, by physicians, social workers,
or nurses, and by teams of health care profes-
sionals, each collecting and analyzing information
in his area of expertise. Information can also be
collected and analyzed by computer. The decision
about who should do the assessment depends on
numerous factors that interact:

® the purpose of the assessment,

® availability of funding for collection and anal-
ysis of the information,

* availability of trained staff to do the
assessments,

* degree of confidence in the reliability and
validity of the assessment instrument, and

¢ Deliefs about the role and importance of clin-
ical judgment in the collection and analysis
of the information.

Some experts have suggested that since many
physicians have been reluctant to spend the time
needed for comprehensive assessment, these
assessments should be available through geriat-
ric assessment centers in local jurisdictions. At
present, comprehensive functional assessment
measures are sometimes used for research and
administrative purposes without the additional
evaluation of a trained professional, yet it is gen-
erally believed that adequate patient care and
long-term care planning require clinical judgment.
In fact, some experts believe that assessment
measures should only be used as general screen-
ing tools to identify individuals who need further
evaluation by trained professionals. Others believe
that formal assessment tools are not needed for
patient care when a trained professional is avail-
able to evaluate the patient; even in this case, how-
ever, assessment measures can help remind the
clinician of important factors to evaluate. In ad-
dition, the common language of the assessment
measure provides a method for teaching geriat-
ric care and communicating between disciplines
(92).

The role of the patient and his preferences has
received relatively little attention in discussions
of comprehensive assessment measures. Since pa-
tient motivation and expectations are known to
affect response to chronic disease and impair-

ments, this issue needs more attention. In this
context, adequate procedures for maintaining
confidentiality of patient records are especially
important since information about all aspects of
the patient’s functioning is available on the assess-
ment form.

Assistive devices and
rehabilitation techniques

Technologies to maintain or increase the inde-
pendence of the elderly include assistive devices
and rehabilitation techniques that compensate for
functional impairment. For some individuals the
appropriate use of these technologies will post-
pone or eliminate the need for institutionalization
or extensive home care services; for others the
use of assistive devices and rehabilitation tech-
niques can reduce the burden of care on family
and friends. In nursing homes and board and care
facilities, these technologies can improve the qual-
ity of life for residents by maintaining some level
of independent functioning and decreasing the
need for staff assistance.

The goal of rehabilitation is to maintain or re-
store independent functioning, rather than to
cure disease. For the elderly, this approach is par-
ticularly important because many of the diseases
that affect the elderly are not curable at present.
Rehabilitation technologies can help an individ-
ual to function independently despite underlying
disease conditions. Even relatively small improve-
ments in functioning can make a difference in self-
care ability. For example, a stroke victim who can
learn to transfer from bed to wheelchair and
wheelchair to commode can be independent in
many self-care activities (140). Similarly, an indi-
vidual with severe tremor due to Parkinson’s dis-
ease can continue to feed himself using devices
such as splints and special eating utensils, thus
avoiding the need to be fed and associated feel-
ings of dependence and loss of control.

REHABILITATION TECHNOLOGIES

Many assistive devices have been developed to
compensate for functional impairment. They
range from such simple devices as a long-handled
soaper to help an individual with limited arm mo-
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tion to bathe himself to such highly sophisticated
devices as voice-controlled robots for bedridden
patients that are being developed by the Veterans
Administration/Stanford University Robotic Aid
Project (32). Some examples of assistive devices
to compensate for common impairments of the
elderly are shown in table 16.

Sources of information about assistive devices
include computerized data systems and catalogs
produced by public agencies and private manu-
facturing and retail companies. ABLEDATA, a
computerized data base sponsored by the Na-
tional Institute for Handicapped Research, cur-
rently lists more than 6,000 products for disabled

Table 16.-Examples of Assistlve Devices for the Functionally Impaired Elderly®

Impairment Simple devices Complex devices
Vision Lighted magnifying glass Electronic reading machine that converts
Large-print books printed material to speech

Hearing Hand-held speaking tube or horn Infrared hearing system that transforms
an audio signal via infrared light beam
to a receiver worn by the listener, thus
suppressing background noise that is a
problem for hearing aid users (57)

Speech Manual communication board; the in- Electronic communication board with

dividual points to a symbol or what he memory and print-out capability. The

wants to say individual uses a switch to activate a
cursor on the board to indicate words
or messages (19). Portable speech syn-
thesizer (8)

Memory Pad to keep notes for reminders Clock radio system that verbalizes
reminders and automatically controls
some appliances

Mobility Braces and splints Computerized electrical impulse device to
stimulate muscles and allow paralyzed
persons to walk (40)

Canes, walkers, and wheelchairs Voice-controlled, electric wheelchair that
can open doors and manipulate
switches (8)
Ramps Electric chairlift for stairs
Upper extremity weakness Reachers and grippers Prosthetic control system using electronic

Levers to facilitate turning door knobs
and faucet handles

sensors and mechanical transducers to
operate a prosthetic arm (8)

Bathing Shower or bathtub chair Hydraulic bath lift
Long-handled soaper Horizontal shower (19)
Dressing Velcro fasteners No complex devices known
Clothing that opens in’ front
Eating Utensils with built-up handles Automatic feeding machine (56)
Toileting Bedside commode Commode with automatic toilet flusher,
warm water bidet and hot air drying in
a push-button unit (19)
Shopping Shopping cart for a wheelchair user Shopping by computer
Prepackaged, freeze-dried meals
Cooking Suction gripper to hold a jar to be opened Robot that can prepare meals (56)

Environmental control

Switches and controls on extension cords
that can be reached by the patient

Computerized remote environmental con-
trol system to allow a bed or chair-
bound patient to adjust lights, radios,
TVs, thermostats, and other electrically
controlled appliances (19)

a these devices were selected to illustrate the kinds of assistive devices that are available. Thousands of other devices are also availabfe.

SOURCE: Office of Technology Assessment.
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persons of all ages. other computerized data sys-
tems include “Accent on Information,” a propri-
etary system developed by Raymond Cheevers,
and “Automated Retrieval of Information on
Assistive Devices” (ARIAD), developed and main-
tained by Louisiana Tech University (108). Sev-
eral catalogs list assistive devices for the elderly.
For example, A Catalogue of Products and Serv-
ices To Enhance the Independence of the Elderly,
compiled at Drexel University, lists more than 250
products, including appliances, special clothing,
and communications devices (5). The American
Association of Retired Persons and the Western
Gerontological Society are completing a catalog
of about 400 devices that assist older persons to
live independently at home. The catalog will be
published in early 1985 (54).

In addition to assistive devices, many rehabilita-
tion techniques are used by physiatrists (physi-
cians who specialize in rehabilitation), physical
therapists, occupational therapists, nurses, and
other health care professionals to assist disabled
persons to maintain or improve their function-
ing. Rehabilitation techniques are included in this
section with assistive devices because they are al-
ternative technologies for maintaining independ-
ence and because the effective use of assistive de-
vices often depends on the simultaneous availa-
bility of rehabilitation services and procedures
(55). Like assistive devices, rehabilitation tech-
niques can be simple procedures such as teaching
a stroke victim and his family how to lay out his
clothes to allow him maximum independence in
dressing, or complex procedures such as the use
of electronic sensing devices to provide biofeed-
back to a disabled person who is not able to sense
the position of his feet or arms.

Appropriate rehabilitation technology for any
individual depends on an evaluation of functional
impairments and residual function; that is, which
functions the individual is not able to perform and
which abilities and functions he retains. Assess-
ment of the individual should determine the need
for a simple device or a more complex one. often
both a device and rehabilitation services are
needed, For example, a person with degenerative
joint disease may need both a cane or walker and
physical therapy in order to maintain mobility.
Successful use of rehabilitation technologies de-

pends as much or more on matching the individ-
ual and the appropriate technology as it does on
the existence of sophisticated devices and reha-
bilitation techniques (26).”

CURRENT FEDERAL INVOLVEMENT IN RESEARCH
AND DELIVERY OF REHABILITATION TECHNOLOGIES

Many Federal Government agencies have pro-
grams of research, evaluation, or funding of re-
habilitation technologies. Most of these are
directed toward the needs of disabled individuals
of all ages and focus on certain types of devices,
a particular step in the process of designing and
evaluating devices, or provision of devices and
rehabilitation services to individuals.

The National Institute of Handicapped Research
(NIHR)"is the lead agency responsible for initi-
ating, funding, and coordinating Federal research
to benefit disabled persons of all ages. NIHR’s long-
range plan, submitted to Congress in January
1981, included recognition of the special needs
of the disabled elderly and a commitment to rele-
vant research. NIHR currently funds 21 Rehabil-
itation Research and Training Centers, including
two focused specifically on the needs of the elderly:
one at the University of Pennsylvania and the
other at Rancho Los Amigos Rehabilitation Hos-
pital, in affiliation with the Ethel Percy Andrus
Gerontology Center and the School of Medicine
of the University of Southern California (122,135).

Federal funding for some assistive devices and
rehabilitation services for the elderly is available
through Medicare and Medicaid, and to a limited
extent through State rehabilitation agencies sup-
ported in part by grants from the Rehabilitation
Services Administration. The VA is a major pro-
vider of assistive devices and rehabilitation serv-
ices for disabled veterans of all ages and is the
Nation’s largest purchaser of assistive devices (69).

1sThere is continuing debate about how to allocate research and
delivery resources between simple, relatively inexpensive devices
and technologically sophisticated devices. This debate at a policy
level tends to focus more on devices than on the needs of the indi-
vidual (34). i

NIHR was created by the Rehabilitation, Comprehensive Serv -
ices, and Developmental Disabilities Amendments of 1978 (public
Law 95-602) which moved the existing research programs of the
Rehabilitation Services Administration in the Department of Health,
Education, and Welfare (now, the Department of Health and Human
Services) to the Office of Special Education in the Department of
Education.
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The VA funds research in rehabilitation technol-
ogy for disabled persons of all ages through its
Rehabilitation Engineering Research and Devel-
opment Program (122).

FACTORS AFFECTING THE USE OF REHABILITATION
TECHNOLOGIES BY THE ELDERLY

Despite the availability of thousands of assistive
devices and rehabilitation techniques, several
problems limit the use of these technologies by
the elderly:

+ The elderly often have several functional im-
pairments associated with multiple chronic
diseases. Devices and techniques appropri-
ate for one impairment may not be usable
because of other impairments the individual
has.

+ Cognitive impairment can interfere with
an elderly individual’s ability to use an assis-
tive device or respond to a rehabilitation
technique.

* Negative stereotypes about the elderly and
their potential for rehabilitation limit the in-
terest and enthusiasm of rehabilitation spe-
cialists, and sometimes the elderly and their
families, for obtaining and using rehabilita-
tion technologies.

+ Limited availability of skilled rehabilitation
personnel in long-term care settings restricts
access to assistive devices and rehabilitation
services.

Other problems limit the use of rehabilitation
technologies by disabled persons of all ages. These
include difficulties with production, marketing,
funding, and repair of assistive devices. Lack of
effective methods for getting devices from inven-
tors to individuals who need them is a major
obstacle to the use of these technologies (122).

The Impact of Multiple Impairments.—Many
elderly individuals suffer from multiple chronic
diseases with resulting functional impairments,
and this affects the kinds of assistive devices and
rehabilitation techniques they can use effectively
(19). Rehabilitation technologies are often de-
signed to compensate for impairment by substi-
tuting another function, yet this substitution of
one ability for another is difficult when multiple
impairments are present in the same individual.

For example, an elderly individual who cannot
walk because of an amputation, hip fracture, or
osteoarthritis may not have the stamina to use
crutches or a walker because of cardiovascular
or respiratory disease. Similarly, an elderly blind
person with paralysis of an arm due to stroke or
decreased tactile sense due to diabetes will not
be able to use braille to read.

Assessment of all the individual’s functional im-
pairments and residual strengths is a prerequisite
for matching the individual and appropriate de-
vices and services. Locating devices for an indi-
vidual with a specific combination of impairments
often requires a wide knowledge of available de-
vices or a time-consuming search through cata-
logs. Although data are not available, it is likely
that many assistive devices purchased for elderly
individuals with multiple impairments are not
used because the individual lacks the residual abil-
ities needed to use the device.

Physiological changes that occur with normal
aging can also restrict the use of rehabilitation
technologies. These changes include decreases in
visual acuity and hearing ability, decreases in
touch sensitivity and fine motor control, decreased
grip strength, and decreased capacity of the body
to respond to environmental extremes (4). While
these changes may not limit the functioning of
the healthy elderly individual, they lessen capac-
ity to compensate for impairments resulting from
acute and chronic disease. For example, decreased
grip strength may not interfere with the function-
ing of the healthy elderly person but can hamper
the ability of a mobility-impaired individual to use
a cane or grab-bars effectively. Awareness of the
physiological effects of normal aging is essential
for the design of rehabilitation technologies for
the elderly.

The Impact of Confusion on the Use of Reha-
bilitation Technologies.—Although only a small
percentage of all elderly persons have symptoms
of confusion or organic brain disease, large per-
centages of the long-term care population are af-
fected, including up to 50 percent of nursing
home residents and 20 percent of community
dwelling elderly over 80, The impact of confu-
sion on their ability to use rehabilitation technol-
ogies has received little research attention, al-
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though anecdotal evidence indicates that it is an
important factor.

A recent study of patients in rehabilitation fa-
cilities in Canada (99) showed that confused pa-
tients did not respond well to standard rehabilita-
tion techniques. After a year 59 percent of not-
confused patients had returned home, but only
16 percent of the severely confused patients had
done so. The authors conclude:

The standard rehabilitation approach depends
on the patient learning ways to deal with the
disability and practicing techniques taught by the
therapist, Intellectual dysfunction impairs learn-
ing ability. Accordingly, it is not surprising that
our data demonstrate this approach is not more
effective than a standard supportive approach in
which spontaneous improvement can occur.

The authors recommend the development of re-
habilitation methods specifically for confused pa-
tients.

Confusion restricts the ability of the disabled
elderly person to learn to use assistive devices
such as walkers, hearing aids, or simple devices
to help in dressing, bathing, or eating. Sometimes
it is even difficult for the confused person to
remember what the device is for. Failure to assess
cognitive functioning may result in the purchase
of assistive devices that are inappropriate for the
patient.

Research findings about the effectiveness of re-
habilitation technologies are also affected by the
existence of mental confusion in the long-term
care population. Formal research that does not
distinguish between patients who are confused
and those who are not may reach ambiguous con-
clusions, reflecting a mixture of positive results
with one group of subjects and negative results
with another group. Similarly, informal evalua-
tions by long-term care providers who use reha-
bilitation technologies may produce neutral or
negative results because many patients are too
confused to learn to use the devices or respond
to the rehabilitation techniques. As a result, pro-
viders often become discouraged about the effi-
cacy of these technologies in general. Formal re-
search that is clearly structured to differentiate
between confused and not-confused subjects can
help to identify technologies appropriate for these
two groups of patients.

Negative Attitudes About the Rehabilitation
Potential of the Elderly.—The belief that the
elderly deteriorate inevitably, both physically and
mentally, is widespread in our society, and affects
the elderly, their families, health care profession-
als, and long-term care providers. The sense of
hopelessness resulting from this belief is a signif-
icant barrier to the use of rehabilitation tech-
nologies.

As a result of these negative stereotypes, many
elderly persons resist thinking of themselves as
old and deny impairments that they think make
them seem old. They may refuse to use assistive
devices such as canes, walkers, and hearing aids
that call attention to impairments even though use
of these devices might help to maintain independ-
ent functioning. Other elderly persons, especially
those who are recovering from a debilitating
acute illness, accept the negative stereotypes
about the inevitable deterioration and adopt a
sense of hopelessness about recovery (19). In this
state of mind, they are unlikely to respond well
to rehabilitation services.

Family and friends of disabled elderly persons
can bean important source of motivation and con-
crete assistance in obtaining assistive devices and
helping the individual to install or learn to use
them. Family members can help locate rehabilita-
tion services, provide transportation, and en-
courage the disabled individual to cooperate with
the rehabilitation plan, but family and friends
who accept the stereotyped view that deteriora-
tion is inevitable are unlikely to offer encourage-
ment and assistance in obtaining these services.

Health care professionals and rehabilitation
specialists often share society’s negative view of
the elderly. Most physicians and nurses prefer
younger patients and those whose ailments are
curable (87), and some rehabilitation counselors
also exhibit bias against the elderly (110). These
negative attitudes result in lack of enthusiasm for
the rehabilitation of the elderly and relative lack
of rehabilitation research and services for this age
group (61). Nevertheless, a recent study of reha-
bilitation in the very old patient (76) showed sig-
nificant improvement in 79 percent of the 97
patients studied, all of whom were over 85. In-
terestingly, a computer search of U.S. literature
failed to find any previous study of rehabilitation
results with very old patients (76).
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Many elderly patients can improve significantly
with appropriate rehabilitation services.

The authors of a 1983 report emphasize the im-
portance of well-designed research and clinical
trials on rehabilitation of the elderly. They state:

We want to avoid the self-fulfilling prophecy
that shows elderly persons at poor risk for reha-
bilitation because statistics show less good results
when, in fact, fewer therapies were offered in
the first place (46).

They point out that evaluation of the rehabilita-
tion potential of elderly patients is difficult when
so few of them are ever offered rehabilitation at
all.

Limited Availability of Skilled Rehabilitation
Personnel in Long-Term Care Settings.—Most
rehabilitation services and technologies for the
elderly are provided in hospitals by physiatrists,
physical therapists, occupational therapists,
speech therapists, and nurses. As home care serv-
ices have expanded, some of these rehabilitation
specialists have begun working outside the hos-
pital setting. As yet, however, too few are avail-
able to meet the needs of nursing home residents
and community dwelling elderly. For example, oc-
cupational therapists are trained to evaluate func-
tional impairment, locate or design appropriate
assistive devices, and teach individuals to use
them. Of the 35,000 members of the American
Occupational Therapy Association, fewer than
3,000 work with elderly patients, and most of
these work in hospitals.

Medicare funding for rehabilitation services
outside the hospital is restricted by complex reg-
ulations about who provides the service and in
which setting. Moreover, the patient must show
improvement; services needed to maintain func-
tioning are not reimbursable. Medicaid funding
for rehabilitation services is available in some
States, but coverage is limited, and the level of
reimbursement is usually considerably below cus-
tomary charges for these services.

Rehabilitation services for nonelderly adults are
often provided and paid for by State rehabilita-
tion agencies. These agencies receive 80 percent
Federal funding as mandated by the Rehabilita-
tion Act of 1973 and provide extensive services,
including physical and mental rehabilitation, in-
come maintenance during rehabilitation, trans-
portation, counseling, mobility training for the
blind, and telecommunication, sensory, and other
assistive devices (122).

Although the Rehabilitation Act of 1973 includes
no age criteria, it specifies that services be di-
rected toward making the disabled person em-
ployable. This focus on employability has resulted
in the virtual exclusion of the elderly from these
services (71); figures from the Rehabilitation Serv-
ices Administration for 1978 show that of the
290,213 persons who received rehabilitation serv-
ices through federally funded State rehabilitation
agencies, only 2.2 percent were over 65 (14).
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The Rehabilitation, Comprehensive Services,
and Developmental Disabilities Amendment of
1978 (public Law 95-602) extended eligibility for
federally funded rehabilitation services to severe-
ly disabled individuals who do not have employ-
ment potential. Mandated services include archi-
tectural modifications of homes and other living
environments, attendant care, physical therapy,
and assistive devices to help disabled individuals
to function as independently as possible within
their families or communities and to prevent or
postpone institutionalization (139).

This focus on independent living services would
seem to address the needs of the disabled elderly,
except for two continuing problems. First, al-
though some funds have been appropriated to set
up rehabilitation programs for independent liv-
ing, no funds have yet been appropriated to pay
for the mandated services. Secondly, the elderly
are in direct competition with younger disabled
persons for services under these programs. Given
the traditional focus of rehabilitation agencies on
younger persons, the obvious need for rehabilita-
tion services in the younger age group, and fund-
ing limitations, it is unlikely that the disabled
elderly will receive substantial benefits from these
programs without a significant redirection of fi-
nancial and staff resources.

problems in Production, Marketing Funding
and Repair. -Ongoing difficulties in the produc-
tion, marketing, funding and repair of assistive
devices also restrict the use of these technologies
by the disabled elderly. These problems include:

® Inadequate Production and Marketing of
Needed Products: Many potentially useful de-
vices are invented but never produced or
marketed because companies are reluctant
to invest in the manufacture of devices with-
out an identifiable market for the product
(7,55). In many cases the number of disabled
people who can actually benefit from a cer-
tain device is relatively low, potential users
are often difficult to identify (33), and small
companies that are frequently the source of
innovative products may lack the financial or
staff resources to launch the kind of market-
ing campaign needed to reach potential users.
® Lack of Information About Available Tech-
nologies: Lack of information about assistive

devices and rehabilitation techniques is an
ongoing problem. Although computerized
data systems and catalogs of devices have
been developed to solve the problem, the in-
formation gap persists. Researchers complain
that it results in frequent instances of “rein-
venting the wheel” (10, 107). Disabled individ-
uals, their families, and service providers con-
tinue to have difficulty finding out about
appropriate technologies. Meanwhile, com-
panies with innovative products and services
struggle to find ways to make their products
known to service providers and the disabled
(34).

* Lack of Financial Resources to Pay for As-
sistive Devices and Rehabilitation Services:
Three financial factors restrict purchases of
rehabilitation technologies. First, disabled in-
dividuals as a group have lower than aver-
age income and are often unable to pay for
these devices and services (55,122). Second,
many devices are unexpectedly expensive be-
cause of the high costs of designing and mar-
keting products to this relatively small group
(33). Third, the many public and private agen-
cies and programs that pay for rehabilitation
technologies have uncoordinated and incon-
sistent definitions of who is eligible and what
devices and services will be paid for.” Deci-
sions about whether a device is covered
under a certain program may vary from one
part of the country to another, and can be
made retroactively, so that neither the dis-
abled individual nor the provider knows in
advance whether the device or service will
be paid for. In addition, the amount of pay-
ment for a specific device or service may be
less than the full cost, and some devices are
not covered at all (69). OTA has found that
as a result of the lack of coordination among
funding sources, “users and providers are ei-
ther unable to take advantage of available
technologies or must spend enormous amounts

*Availability of funding for specific devices influences their pro-
duction and use. Under some public programs, such as Medicare
and Medicaid, such funding is authorized only when the devices
are deemed “medically necessary. ” Hearing aids, glasses, dentures,
and communications devices are not covered by Medicare because
they are not considered medically necessary, although they do com-
pensate for functional disabilities of disabled persons (122).In some
cases, disabled persons find themselves with an inappropriate de-
vice because it is the only one that is funded (55,73).
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of time providing the coordination needed to
best assist each individual” (122).

« Lack of Available Repair Services for Assistive
Devices: Difficulties in obtaining repair serv-
ices for devices such as hearing aids and
wheelchairs limit their usefulness. Repairs
frequently take weeks or even months and
are often costly. Replacement parts are hard
to find, and for someone who is dependent
on the device for an important functional
disability, the time spent waiting for repair
of the device can be very difficult (27).

INITIATIVES TO INCREASE THE AVAILABILITY
OF REHABILITATION TECHNOLOGIES

Evaluative Research.—More research on the ef-
ficacy, safety, and cost of commonly used devices
such as wheelchairs and hearing aids is needed,
as are comparisons of outcomes when devices are
used alone or in combination with rehabilitation
training. Evaluation of rehabilitation technologies
is one focus of the National Institute of Handi-
capped Research, The Veterans Administration,
with its large population of disabled elderly vet-
erans and its ongoing programs in both research
and the provision of devices and services, also pro-
vides an ideal setting for evaluative research.

Assessment. -Accepted, valid, functional assess-
ment measures are a prerequisite for evaluation
of rehabilitation technologies and appropriate
matching of individuals and technologies. Espe-
cially significant factors to measure are multiple
functional impairments, mental impairments, and
psychosocial factors that affect the capacity of the
individual to use available technologies.

Public Education About Device.—Initiatives to
increase awareness of available rehabilitation
technologies include advertising of specific prod-
ucts and public service advertising about the im-
portance of rehabilitation technologies in main-
taining independence and well-being. Advertising
of specific products is clearly the responsibility
of private industry, and some advertising of this
kind, i.e., incontinence supplies, is currently
underway in major national markets. Develop-
ment of advertising for assistive devices has been
difficult because the elderly tend to reject age-
related product identifications (2). The design of
advertising messages that emphasize both age and
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disability is even more difficult, and media adver-
tising directors have been reluctant to accept ad-
vertising for assistive devices because of antici-
pated negative reactions toad content. Although
advertising for some types of assistive devices ap-
pears in magazines directed to the elderly and
those with a health care focus, these publications
do not reach all the individuals who might bene-
fit from rehabilitation technologies or the fami-
lies who often assist in obtaining them.

Public service advertising is an option that has
not yet been tried. Advertising could emphasize
the importance of assistive devices in maintain-
ing independence and counter the widespread be-
lief that using these devices implies that an indi-
vidual is old, useless, and unattractive. Although
the potential impact of this approach remains
speculative, it is relevant to consider the positive
effect on attitudes and demand for hearing aids
when president Reagan first appeared in public
with a hearing aid. Ads could refer to available
sources of information about specific devices and
encourage careful evaluation of both the needs
of the individual and the appropriateness of the
device chosen.

Awareness of Health Care and Service Pre
viders—hitiatives are needed to increase aware-
ness of rehabilitation technologies among health
care professionals and other service providers,
such as physicians, nurses, social workers, phys-
ical therapists, occupational therapists, speech
therapists, and staff members at senior centers,
senior nutrition programs, and senior housing fa-
cilities. Although some of these individuals may
have received training in some rehabilitation tech-
nologies, few have any knowledge of the wide
range of technologies available. Retailers of assis-
tive devices are generally untrained or trained
through inservice programs provided by the man-
ufacturers of the devices. They may develop ex-
pert knowledge about the devices they carry but
rarely receive training in assessment techniques.

The development of training programs for
health care professionals and service providers
has been a major focus of the two Rehabilitation
Research and Training Centers in Aging funded
by NIHR. Curricula and audiovisual aids for train-
ing in rehabilitation of the elderly are being de-
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signed to increase knowledge about the elderly
and to counter negative attitudes about rehabilita-
tion potential, but the impact of these training
programs has been limited by staff and funding
restrictions at the centers, which were established
only 3 years ago.

Rehabilitation counselors in State rehabilitation
agencies generally have training in both assess-
ment and rehabilitation technologies but lack
funding and appropriate goals for working with
the elderly. Increased funding for independent
living services mandated by the Rehabilitation,
Comprehensive Services, and Developmental Dis-
abilities Amendment of 1978 is needed. Realistic
goals for rehabilitation of the elderly are also
needed. In addition to goals such as increased in-
dependence and self-care, it is important to rec-
ognize the roles the elderly can fill as volunteers
in the community and caregivers in their own
families (9).

Assistive Device Centers.—" Aids Centers,” lo-
cated throughout Sweden, enable disabled per-
sons to look at assistive devices, try them out, and
consult with rehabilitation specialists about which
devices would be most helpful (35). In the United
States, the Department of Justice maintains a Sen-
sory Aids Center to evaluate and customize tech-
nological aids for its visually impaired and deaf
staff members (112). In Sun City, a retirement
community in Arizona, residents have organized
a lending service for health care and rehabilita-
tion appliances. Financial support is also available
through the community for prostheses, glasses,
and hearing aids (93) Development of assistive de-
vice centers in other locations would increase ac-
cess to rehabilitation technologies by the elderly.

Funding. -Increased funding for rehabilitation
technologies through Medicare and Medicaid is un-
likely at present because of budget limitations, and
without increased funding, coverage cannot be
extended to new categories of assistive devices.
Nevertheless, development of nationally consist-
ent standards for Medicare and Medicaid cover-
age would facilitate provision of devices.

The need for increased public funding for
assistive devices and rehabilitation services is not
clear at present. The use of these technologies
is limited primarily by lack of information, nega-
tive attitudes, and lack of a professional group

with responsibility for assessment and matching
of individuals and rehabilitation technologies for
the elderly. Lack of funding discourages purchase
of some expensive and technologically sophisti-
cated devices, but many devices are relatively in-
expensive, and recent reports tend to refute the
idea that most of the elderly are poor (4). It is not
clear how many elderly persons would be unable
to pay for these devices if they knew about them
and believed that the devices would help to main-
tain independence.

Technologies for caregivers

Technologies for caregivers include devices and
procedures to facilitate and improve caregiving,
Long-term care has traditionally been labor-in-
tensive, with little emphasis on technology. Few
labor-saving devices are used, and caregivers, in-
cluding both informal caregivers and paid per-
sonnel, often receive little or no training in effi-
cient methods of care. As a result, staff turnover
is very high in long-term care facilities, and fam-
ilies and other informal caregivers become over-
burdened and exhausted.

Many technologies have the potential to facili-
tate long-term care. In this section, technologies
to assist caregivers with three types of care are
reviewed: 1) care for individuals with medical or
skilled nursing care needs, 2) care for physically
impaired individuals, and 3) care for mentally im-
paired individuals.

CARE FOR INDIVIDUALS WITH MEDICAL OR
SKILLED NURSING CARE NEEDS

In the past few years, medical treatment that
was previously provided only in hospitals has be-
come increasingly available outside the hospital.
This change has been spurred by the hospital uti-
lization review process that discourages unnec-
essary hospitalization and by the availability of
reimbursement for home health care through
Medicare, Medicaid, and private insurance. The
new Medicare prospective reimbursement system
(DRGs) is increasing the need for medical serv-
ices outside the hospital. Medical care devices and
skilled nursing care are needed in the home and
in nursing homes for patients who are discharged
earlier from hospitals and continue to need med-
ical treatment.
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At present most nursing homes primarily pro-
vide personal care and supportive services under
the supervision of a registered nurse. *g Patients
who are acutely ill or need complex medical treat-
ment are sent to the hospital because most nurs-
ing homes do not have the resources to provide
the required treatments. As hospitals respond to
the prospective reimbursement system, nursing
homes are being pressured to accept patients who

1375 of 1979 0nly 15 percent of nursing home staffs were regis-

tered nurses (RNs), compared with 46 percent of hospital staffs,
resulting in a nurse-to-patient ratio of 1 to49 in the nursing home
compared with 1 to 4-5 in the hospital (es). RNs in nursing homes
are responsible for supervision of nursing tides and many other
administrative tasks in addition to medication-monitoring and med-
ical treatments.
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Rehabilitation services can lessen the burden
on caregivers by maintaining function even
in the very frail elderly patient,

need more acute care and more complex care
than has been provided in the past.

Technologies to provide more complex medi-
cal care in nursing homes include diagnostic and
monitoring equipment and devices for sophisti-
cated medical treatment. In addition, ancillary
personnel with training in the use of these tech-
nologies will be needed. It has been suggested that
geriatric nurse practitioners and nurse clinicians
are well qualified to provide skilled and acute care
services in nursing homes (67).”

The availability of medical technologies and
qualified nursing personnel is primarily depend-
ent on payment levels and reimbursement poli-
cies of Medicare, Medicaid, and private insurance
companies. At present, payment for nursing home
care is generally not high enough to cover the cost
of sophisticated medical technologies and highly
trained personnel. Cost-based reimbursement pol-
icies with increased allowance for medical devices
and skilled personnel would create an incentive
for nursing homes to upgrade the level of care
they can provide, but would also increase the cost
of nursing home care. Federal and State initiatives
to limit reimbursement for nursing home care re-
strict the provision of acute and skilled care serv-
ices that may be required by the patient group
that is discharged earlier from hospitals under
DRGs.

To a great extent, nursing homes can choose
the patients they admit (see ch. 8). Without in-
creased reimbursement for medical technologies
and skilled nursing personnel, nursing homes are
unlikely to admit patients with acute and skilled
care needs because they do not have the re-
sources to care for them. This creates severe
hardship for patients who need ongoing medical
care in an institutional setting and for hospitals
forced to choose between discharging patients
without adequate continuing care or keeping pa-
tients they are not being paid for.

Although the availability of medical care tech-
nologies and skilled nursing care in the home has

“The geriatric nurse practitioner is a nurse with a master’s de-
gree in gerontologic nursing and training in managing patient care,
providing routine physical care and physical tests, and acting as
liaison with the patient’s physician. In addition, the geriatric nurse
practitioner can provide staff training in the use of medical care
technologies (42).
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increased greatly in the past few years,” demand
for home health care will continue to rise as a
result of the Medicare prospective reimbursement
system. Primary concerns here are the continu-
ing availability of highly trained nurses to pro-
vide skilled care and the existence of efficient
mechanisms for testing and approving medical
technologies for use in the home. Medical device
regulation, which is the subject of several recent
government reports®is not discussed here. The
availability of skilled health care professionals to
provide assistance and training for the patient and
the family in the use of sophisticated medical de-
vices is an important factor in the successful use
of these technologies.

CARE FOR PHYSICALLY IMPAIRED INDIVIDUALS

Physically impaired elderly persons may require
assistance with personal care activities such as
bathing, dressing, eating, toileting, and mobility.
Technologies to assist with these functions include
devices that increase the ability of the elderly per-
son to function independently (discussed in the
previous section of this chapter), devices to assist
the caregiver directly, such as machines to lift and
move patients, and techniques to facilitate phys-
ical care.

Although many devices and techniques for care-
givers are available, they are not widely used, and
caregivers are often unaware of these technol-
ogies. Two factors interact to perpetuate this sit-
uation: First, caregiving is not generally recog-
nized as a skill in our society. The focus is on
curing rather than skilled caregiving (60). Second,
and related to the first factor, is the relatively low
status of most caregivers, It has been pointed out
that:

211 contrast to the nursing home situation, payment is available

for many medical care devices and skilled nursing visits in the home.

In fact, Medicare reimbursement for one skilled nursing visit ap-
proaches the cost of a day of nursing home care in some parts of
the country, although the nursing homes also provides 24-hour per-
sonal care, room and board, laundry service, and other supportive
services.

2(;AQ, “Federal Regulation of Medical Devices-Problems Still to
Be Overcome,” September 1983; House Subcommittee on Oversight
and 1nvestigations, “Medical Device Regulation: The FDA’s Neglected
Study,” April 1983; and Office of Technology Assessment, “Federal
Policies and the Medical Devices Industry,” OTA-H-230(Washing-
on, DC:U.S. Government Printing Office, October 1984).
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This automatic chair lift is used to raise the patient
comfortably into the whirlpool bath.

Caring roles are for the most part performed
by women with limited education, training, and
professional identification and prestige, These are
low paying jobs with virtually nonexistent status

Even when these low-status caregivers develop
effective caregiving techniques, there is little
recognition of their skills or diffusion of the tech-
niques to other caregivers.

Nurses, occupational therapists, and physical
therapists are skilled in developing caregiving
techniques for specific patients, but relatively few
occupational therapists and physical therapists
are employed in long-term care settings. Nurses
provide training for nursing assistants in nurs-
ing homes and for home health aides and home-
makers in home care agencies. Nevertheless, the
lack of recognition for caregiving as a skill and
the low status of caregivers limit the extent and
effectiveness of this training.

Family members and other informal caregivers
are particularly unlikely to know about and use
available devices and techniques. In many cases,
the informal caregiver is the elderly spouse, who
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has particular difficulty lifting and moving the pa-
tient in order to bathe or dress the patient or get
him or her into a wheelchair. In fact, some nurs-
ing home placements occur when the caregiver
has fallen or injured himself/herself trying to lift
or move the patient. Packaging of information
about devices and techniques for informal care-
givers in a form that is easy to understand and
use is an important priority in long-term care.
Many devices for physical caregiving are designed
for use in an institutional setting, and there is a
need for devices developed specifically for home
and the informal caregiver.

CARE FOR THE MENTALLY IMPAIRED INDIVIDUAL

A large proportion of nursing home and board
and care residents are mentally impaired, and
many families are caring for severely confused
elderly individuals at home, yet there has been
relatively little attention paid to caregiving tech-
nologies appropriate for these individuals. The
focus of Federal funding programs on physical
illness and medical treatment has tended to
obscure the care needs of mentally impaired in-
dividuals, but recent interest in Alzheimer disease
has resulted in a growing literature on caregiv-
ing techniques for all mentally impaired patients.
Some of this information is new, but much of it
reflects existing knowledge of long-term care pro-
viders who have developed expertise in caring for
these patients.

Effective care for mentally impaired individuals
involves techniques for handling a variety of dif -
ficult problems. Table 17 lists the problems cited
by families caring for mentally impaired individ-
uals with Alzheimer disease, multi-infarct demen-
tia, and other organic brain diseases (82). Tech-
nologies to address three of these problems,
forgetfulness, agitation and catastrophic emo-
tional reactions, and wandering, are discussed
here.

Forgetfulness. —Increasing forgetfulness is char-
acteristic of mentally impaired individuals and
ranges from forgetting where one left certain ob-
jects to forgetting one’s spouse and children and
forgetting how to dress, eat, and use the bath-
room. Memory training techniques have been
tested with some evidence of short-term gain but
little lasting improvement (143). Further research
on a variety of approaches to maintaining mem-
ory function is needed.

For individuals with severe forgetfulness, care-
givers can often help to maintain orientation with
reminders about the date, the time, and other
daily information. Several simple devices can also
be useful. Labels on objects can remind the indi-
vidual of the name of the object and illustrate its
use with a simple drawing. Signs on doors, espe-
cially bathroom doors, can also be helpful. In one
facility when a patient is so confused that he can-
not answer any questions about himself, a color-

Table 17.—Behavior Problems of Patients Cited by Families

Number of Number of families Number of families

families reporting reporting behavior to
Behavior responding occurrence (o) be a problem (o)
Memory disturbance. . .. ......... 55 55 (1000/0) 51 (930/0)
Catastrophic reactions. . . . ... .... 52 45 (87) 40 (89)
Demanding/critical behavior . . . . . . 52 37 (71) 27 (73)
Nightwaking . . ................. 54 37 (69) 22 (59)
Hiding things. . . ................ 51 35 (69) 25 (71)
Communication difficulties. . . . . . . 50 34 (68) 25 (74)
Suspiciousness . .. ... ... 52 33 (63) 26 (79)
Making accusations . . . .......... 53 32 (60) 26 (82)
Meals .. ..........coiiiiin. 55 33 (60) 18 (55)
Daytime wandering . . . ........... 51 30 (59) 21 (70)
Bathing .. ......... ... ... ... .... 51 27 (53) 20 (74)
Hallucinations . . . ............... 49 24 (49) 16 (42)
Delusions...................... 49 23 (47) 19 (83)
Physical violence . . ... .......... 51 24 (47) 22 (94)
Incontinence . .................. 53 21 (40) 18 (86)

SOURCE: P. V. Rabins, et al., Journal of the American Medical Association, 246(3) "333-335, July 16,1962. Copyright 1982, American

Medical Association.
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ful poster is placed outside his room, giving his
name and some information about his family and
his past and providing staff and visitors something
real to talk to the patient about (136).

Little information is available about effective
techniques for maintaining the individual’s mem-
ory of how to care for himself (bathing, eating,
toileting, etc.). This is partly because in many long-
term care settings, no distinction is made between
patients who need help with these functions be-
cause of mental impairment and those who need
help because of physical impairment, and staff
members tend to provide the same kind of assist-
ance for both groups. Informal caregivers often
provide physical assistance instead of using tech-
niques that support the individual’s ability to per-
form self-care functions himself. Research on ef-
fective techniques for maintaining memory of
self-care functions is needed.

Agitation and Catastrophic Emotional Rem
action&—Agitation and catastrophic emotional re-
actions are major problems for caregivers. These
behaviors are related to memory loss because the
individual becomes agitated and angry when he
cannot remember or understand people and
events in his environment. Although there are no
devices to cope with this problem, medication can
be used. Unfortunately some medications that are
frequently used for this purpose also reduce alert-
ness and other cognitive functions.

Certain caregiving techniques and systems can
decrease the frequency and severity of agitation
and catastrophic reactions. Informal and paid
caregivers can learn to divert the individual’s at-
tention from upsetting issues or events and to
avoid presenting the individual with tasks he is
not able to perform (82). In addition, caregivers
can be aware of the impact of daily events on the
mentally impaired individual. For example, in the
institutional setting, mentally impaired individuals
may become agitated when shift changes or visi-
tors to the facility cause high levels of activity and
noise. An understanding of the effect of these
events on the confused person can result in envi-
ronmental and scheduling changes that decrease
the frequency of catastrophic emotional reactions.

Wandering. ~-Wandering is a difficult problem
for families and long-term care facilities because

mentally impaired patients, particularly those
with Alzheimer disease, are often physically
healthy and able to wander away quickly, becom-
ing lost and endangering their safety. As a result,
they require constant supervision.

Some mentally impaired wanderers believe they
are going to a specific place or accomplishing a
specific job, while others seem to wander aim-
lessly, drawn from one stimulus to another (105).
This behavior often increases when the individ-
ual becomes agitated, and one study has suggested
that wanderers may be individuals who had a life-
long pattern of responding to stress with activ-
ity, such as walking or pacing (70).

Methods for preventing wandering have in-
cluded the use of drugs, which often have side
effects that worsen the individual’s physical and
mental condition, “protective devices” that involve
tying the patient to a chair, and locked doors that
prevent the individual from leaving a certain area.
In a long-term care institution, the availability of
a locked nursing unit allows the wanderer to
move around freely within the unit; the locked
unit is, however, very restrictive for other resi-
dents who are not confused (28). For the infor-
mal caregiver, living in a totally locked space with
a mentally impaired individual can be extremely
stressful.

Technologies for wanderers include devices,
programs, and environmental design to allow
some freedom of movement while maintaining
the caregiver’s sense of certainty about where the
individual is. Some long-term care facilities have
installed electronic monitoring systems that ac-
tivate an alarm at the nurses station when a pa-
tient wearing the signaling device goes through
a monitored doorway, These devices cost up to
$1)000 per monitored door. other facilities have
installed special door knobs and locks that can
easily be opened by mentally normal patients,
staff, and visitors, but not by mentally impaired
patients. Programs for wanderers include fre-
quent structured and unstructured opportunities
for physical exercise, such as exercise groups and
walks with staff or visitors. Environmental design
technologies include living areas and outdoor
spaces structured with pathways that allow the
individual to wander within an overall enclosed
space.
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SUPPORT GROUPS FOR CAREGIVERS

Support groups for informal caregivers have
been formed in many communities. Most of these
groups are designed primarily to provide emo-
tional support by encouraging caregivers to dis-
cuss the complicated feelings and difficult deci-
sions involved in caring for impaired elderly
individuals. In addition, support groups allow for
sharing information about mental and physical
impairments, available resources, and techniques
of caregiving (37). Although there has been very
little emphasis on technologies for informal care-
givers, these groups could provide an opportunity
for exchanging information about available de-
vices. By providing emotional support and infor-
mation for informal caregivers, support groups
can help to decrease stress and may increase the
willingness and capability of families to maintain
impaired individuals at home.

PROGRAMS FOR PHYSICALLY AND MENTALLY
IMPAIRED INDIVIDUALS

Effective systems of caregiving include not only
devices and procedures for physical care but also
a program of social and recreational activities.
While these activities provide diversion and enter-
tainment, they can also increase the patient’s in-
volvement with others and with his environment.
Activities designed to foster a sense of usefulness,
involvement, and responsibility can help to over-
come feelings of helplessness that are common
among long-term care patients, Examples of these
activities include:

+ resident councils and other self-government
activities;

« formal and informal opportunities for in-
dividuals to assist other patients, such as the
Retired Senior Volunteer Program (RSVP)
that has been set up in some nursing homes
to recognize and support volunteer efforts
of patients for other patients;

+ group projects to benefit the nursing home
or a community agency, such as the “Rock
and Roll Jamborees” held in some nursing
homes to benefit the Heart Association;

+ opportunities to care for plants or gardens;
and

 pet visitation programs.
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In Montgomery County, MD, 4-H clubs have trained
parakeets to be given as pets to nursing
home residents.

By supporting the patient’s sense of active involve-
ment and competence, these activities can in-
crease self-esteem and counter feelings of help-
lessness and dependency that undermine motiva-
tion for independent functioning and self-care.

Long-term care delivery systems

Methods of providing long-term care services
for the elderly include organizations and fund-
ing mechanisms for developing and coordinating
resources and matching the needs of the individ-
ual with appropriate services and facilities, such
as nursing homes, board and care facilities, home
care, adult day care, hospice, and congregate
housing. Some or all of these services are avail-
able in most communities, but the complexity and
fragmentation of long-term care services at the
community level make it difficult to connect
elderly individuals with the services they need.

Decisions about long-term care are often ex-
tremely traumatic for the elderly and their fami-
lies. These decisions are frequently put off until
a crisis point is reached because of the intense
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emotional issues that are involved. The elderly
fear loss of independence and the possibility that
they will have to move from a familiar home envi-
ronment. Families may experience a combination
of sadness about the elderly individual and guilt
that they are unable or unwilling to provide the
care that is needed. Within this complex emotion-
al environment the fragmentation of the service
delivery system at the community level com-
pounds the trauma to the elderly individual and
the family.

This section discusses the existing service de-
livery system, and alternative methods for link-
ing the individual with appropriate long-term care
services.

THE PATCHWORK OF SERVICES

In most communities long-term care services
are provided by a variety of public and private
agencies with differing eligibility requirements,
services, and funding mechanisms, resulting in
what one author has called a “patchwork array
of services” (24). The services are generally not
coordinated. overlapping services and gaps in
available services are common, and there is often
no single source of information about what serv-
ices are available. As a result, it is difficult for pa-
tients, their families, physicians, and other health
care and social service providers to locate appro-
priate services. When impaired elderly individuals
need several long-term care services from dif-
ferent agencies, coordination can be very diffi-
cult (3,132).

The fragmentation of agencies and services at
the community level is partly a result of the way
these services have developed over time. New
agencies have been created in response to spe-
cific needs, and there is often no comprehensive
plan for how the new services will mesh with ex-
isting services in the community.

Another and perhaps more important cause for
the fragmentation is the complexity and lack of
coordination of regulations controlling govern-
ment programs that fund these services. As stated
earlier, government funding programs have a
substantial impact on the kinds of services that
are available at the community level. Although
some private agencies do not accept any govern-

ment funding, most agencies and long-term care
facilities provide at least some government-funded
services, and as a result, their services and eligi-
bility requirements usually reflect government
regulations. Government regulations about serv-
ices that are “reimbursable” often define which
services are available in the community because
agencies tend to develop and provide those serv-
ices that will be paid for. Similarly, regulations
about the qualifications of agencies that are cer-
tified for reimbursement through government
programs often define the kind of agencies that
will be developed.

Unfortunately, the government programs that
have such a major impact on long-term care serv-
ices are themselves uncoordinated. A 1977 GAO
report described four Federal programs that pro-
vided funding for home care services at that time:
Medicare, Medicaid, Title XX of the Social Secu-
rity Act, and Title Il of the older Americans Act.
The report concluded that “the various Federal
home health programs defy coordination” (115).
Since that time, new regulations have tended to
increase the complexity of these programs, *

Other Federal, State, and local programs that
affect the availability of long-term care services
include Social Security, Supplemental Security In-
come (SS1), benefits available through the Vet-
erans Administration, and programs developed
and funded by State and local health departments
and social service departments, Each of these gov-
ernment programs has differing eligibility re-
quirements, benefits, and funding mechanisms,
increasing the complexity of the long-term care
system at the community level and limiting ac-
cess to appropriate services by the elderly.

METHODS FOR IMPROVING COORDINATION AND
ACCESS TO LONGTERM CARE SERVICES

The fragmentation of the long-term care sys-
tem has been noted for more than 20 years
(21,100), and several methods have been devel-
oped to improve coordination and access to serv-
ices. These include: 1) efforts to coordinate agen-
cies and services at the community level, 2) case

2State and local regulations also affect eligibility, benefits, and

funding for three of these programs; Medicaid, Title 111 of the Older
Americans Act, and the Title XX Block Grant.
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management approaches designed to locate and
coordinate services for the individual, and 3) ef-
forts to provide a full range of long-term care
services within a single agency or program. These
methods are reviewed briefly here, and govern-
ment initiatives to increase the role of individuals
in planning their own long-term care are dis-
cussed.

Each of these methods can be seen as an at-
tempt to rationalize the system at the community
level. While each is effective in some ways, they
cannot change the underlying problem, which is
the lack of coordination in the major Federal pro-
grams that regulate and finance long-term care.

Coordination of Agencies and Services at the
Community Level.—Methods to improve coordi-
nation at this level can include:

« formal mechanisms for exchanging informa-
tion between agencies, such as the regular
meetings of long-term care providers now
held in some communities;

+ development of a directory of all long-term
care services available in the community;

+ development of a centralized information and
referral service;

« mutual referrals and cooperation in handling
individual clients (case conferencing); and

+ joint planning and policymaking to avoid du -
plication and gaps in available services.

In the past, efforts to coordinate services have
been organized by public agencies, such as the
health department or the department of social
services, or by a private agency or voluntary asso-
ciation founded for this purpose. This remains
the pattern in some communities; in others, the
Area Agency on Aging (AAA) has become the lead
agency for coordination of services. one of the
mandated functions of the AAAs, which were es-
tablished by the older Americans Act, is coordi-
nation of community services for the elderly (3);
in some communities AAAs have provided fund-
ing and organizational support for each of the ap-
proaches listed above.

Efforts to coordinate services have been only
moderately successful in most communities; in-
flexible Federal and State regulations, that often
cause much of the complexity in the system, have

been a limiting factor. Moreover, community
agencies may resist coordination because of a
commitment to existing agency structure and pol-
icies, C)ne author has pointed out that successful
coordination of agencies and services is a time-
consuming and expensive process requiring a
leader who is “a super-being with optimum po-
litical skills, administrative competence, missionary
fervor, and familiarity with the entire range of
professional interventions and management tech-
niques” (21).

Case Management Programé&-A second method
for coping with the fragmentation of the long-
term care system and improving access to appro-
priate services is case management, a system for
“developing and coordinating client care plans and
monitoring the treatment process” (125). In the
context of the complex array of long-term care
services, it is the function of the case manager
to assess the needs of the client, develop a plan
of care, and arrange services to implement the
plan. Many State and local communities have
established case management programs, and a
1980 study by Andrus Gerontology Center iden-
tified more than 300 such programs. Most of these
programs, however, did not coordinate a com-
prehensive range of services; some coordinated
only social services, while others coordinated
mainly health care services (125).

Case management was a major component of
several long-term care demonstration projects
funded by the Federal Government in the 1970s*
These projects were designed to test whether
home and community based long-term care serv-
ices could substitute for nursing home care, and
the case manager was responsible for assessing
the client’s needs and referring the client to
appropriate services. All of the projects also pro-
vided new home care services or new funding for
services that were already available. Evaluation
of the effectiveness of the case management ap-
proach in these projects is difficult because
changes in client outcome could have resulted

24 of these demonstration projects are ACCESS, in Monroe
County, NY; the Alternative Health Services Project in Georgia; the
Community Based Care Systems for the Functionally Disabled in
Washington State; the Wisconsin Community Care Organization;
and Triage, in Connecticut.
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from the case management, the new long-term
care services, or both. None of the projects in-
cluded a research design to test the efficacy of
case management in reducing fragmentation of
long-term care services for the clients (125).

In 1980, the Department of Health and Human
Services and the Administration on Aging jointly
funded the National Long-Term Care Channeling
Demonstration Program specifically to evaluate
the effectiveness of case management in reduc-
ing fragmentation of services. Ten States are par-
ticipating in the program to test two models of
case management. Five States are using the “basic”
channeling model that includes assessment of cli-
ent needs, care planning, and arrangement of
appropriate long-term care services. The “com-
plex” channeling model being tested in five other
States includes the basic case management func-
tions plus several additional features: the case
manager has authority over the amount and dura-
tion of noninstitutional health and social services
the client receives, and the cost of services for
all clients is capped at a level equal to 60 percent
of the cost of nursing home care in the demon-
stration area. The Channeling Demonstration Pro-
gram will run from 1982 to 1985, and result are
expected to provide definitive answers about the
effectiveness of case management in facilitating
client access to appropriate long-term care serv-
ices (79).

The Facilitator and the Gatekeeper.—The func-
tions of the case manager in long-term care dem-
onstration projects (including the channeling pro-
gram) illustrate two different approaches to
service delivery. In some demonstration programs
and the “basic” channeling model, the case man-
ager functions primarily as a facilitator, assisting
clients to obtain appropriate services. In other
demonstration programs and the “complex” chan-
neling model, the case manager also functions as
a gatekeeper, controlling and limiting access to
services, especially high-cost services such as in-
stitutional care. Although there has been little dis-
cussion in the literature of the relationship be-
tween these two roles, they seem to involve
inherent internal inconsistencies for the case man-
ager who must decide whether to arrange for all
the services the client needs or to focus on limiting
costs. For the individual client who needs certain

long-term care services, the facilitator approach
could be expected to result in provision of those
services. It is not clear whether the same serv-
ices would be provided when the gatekeeper ap-
proach is used. Comparison of the results of the
two models of channeling may help to resolve this
question.

The distinction between these two approaches
reflects the two primary concerns of government
in long-term care: concern with cost control and
concern with providing access to appropriate
services for the elderly. In the absence of a com-
prehensive national long-term care policy, the
relative emphasis on these concerns can be ex-
pected to vary from one government program to
another and from one community to another in
a manner that is in many instances both confus-
ing and inequitable.

Targeting.—Targeting of long-term care serv-
ices to the most impaired individuals combines
the facilitator functions of assessment and iden-
tification of needs and the gatekeeper functions
of controlling and limiting access to services.
Many analysts of the long-term care system have
emphasized the importance of targeting services
in order to control costs while providing essen-
tial services (80,118). While the concept of tar-
geting represents a merging of the facilitator and
gatekeeper functions, its implications require fur-
ther definition. Decisions about the kind and
amount of services that will be provided with gov-
ernment funding are a matter of public policy,
and the concept of targeting does not in itself
answer the difficult questions about resource
allocation or resolve the ambivalence of govern-
ment about its central concern in long-term care.

Use of Computerized Information Systems.—
The complexity of agencies, services, funding
mechanisms, and client needs at the community
level suggests a possible application for computer-
based information systems in long-term care.
Computers are now being used in health and
social service agencies for applications such as
recordkeeping and program analysis, and some
service providers have begun to use computerized
information systems to aid in matching individ-
ual needs and available long-term care services
(72). OTA has not assessed the efficacy of this ap-
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preach, but it appears to provide an improved in-
formation base for long-term care decisionmak-
ing. Concerns about the impact of this approach
on client autonomy and confidentiality of client
information should be resolved prior to imple-
mentation of these systems.

Provision of a Comprehensive Range of Long-
Term Care Services Through a Single Agency or
Program-A third method for increasing the co-
ordination of long-term care services and facil-
itating client access to services is provision of a
comprehensive range of long-term care services
by a single agency or program. The Veterans
Administration is the largest and best known ex-
ample of this approach, Other examples are social/
health maintenance organizations and agencies
offering life care contracts. Recently hospitals
have become more involved in the provision of
long-term care services. Each of these agency
types is discussed briefly with emphasis on its ef-
fectiveness in overcoming the fragmentation of
long-term care services.

The Veterans Administration OTA).—-The VA
provides an extensive system of long-term care
services including nursing home care, board and
care, and home care. Adult day care, hospice, and
respite care are also available in some areas (80).
Institutional services are provided in VA Medical
Centers and domiciliary care facilities, while home
care services provided by the VA are most often
available in areas near the VA Medical Centers
(79).”Eligibility for VA services depends on a
complex system of entitlements focused first on
the presence of service-connected disability and
secondly on measures of need and ability to pay
(97). Although there has been little emphasis on
targeting mechanisms, increased targeting of serv-
ices is an option being considered in response to
the increasing number of veterans eligible for VA
services. The VA employs a large number of social

ZSThe vAalso contracts with private nursing homes and commu-
nity home care agencies to provide services when VA facilities are
full or when there are no VA facilities in a given geographical area.
These contracted services are not relevant to this discussion of serv-
ices actually provided by a single agency, but it is interesting to note
that when the VA contracts with community agencies for services
it cannot provide, it experiences many of the same problems in co-
ordination of services that have been described in the beginning
of this section. At present, there is ongoing discussion and debate
within the VA about how the VA can best coordinate its services
with non-VA services in the community.

workers who are responsible for patient assess-
ment and coordination of services within the VA
system and for contracted services in the com-
munity (80).

Although analysis of VA long-term care serv-
ices is beyond the scope of this report, two points
are relevant to the functioning of the VA as a de-
livery system. First, the cost of VA long-term care
services such as nursing home and home care
programs is higher than similar services provided
by other government or private agencies (97). It
is unclear whether these higher costs are related
to the level of care needed by VA patients, the
guality of care provided by the VA, or possible
inefficiencies in the VA system of delivering serv-
ices. Second, many elderly individuals who are
eligible for long-term care through the VA choose
instead to use non-VA services, relying on Medi-
care, private insurance, and personal funds to pay
for these services (97). The reasons for this choice
are not known, but some possibilities are: 1) lack
of VA facilities near the individual’s home and
reluctance of the individual to leave his commu-
nity; 2) the belief of some individuals that VA serv-
ices are inferior to similar services provided by
the private sector; and 3) a perception of the VA
as a large, impersonal bureaucracy in which the
preferences of the individual might be disre-
garded. Further analysis of these issues is needed
to clarify the advantages and disadvantages of
service delivery in the VA model.

Social/Health Maintenance Organizations (S/HMOS).
—S/HMOs are agencies that provide a comprehen-
sive range of long-term care services using man-
agement and reimbursement principles developed
by HMOS (health maintenance organizations) to
deal with the fragmentation of services in the
community and avoid unnecessary hospitalization
and nursing home care. Cost control is a major
focus of the S/HMO. Clients pay a predetermined
monthly rate and are thereby eligible for serv-
ices they need including acute medical care, nurs-
ing home care, adult day care, home health care,
housekeeping, and chore services.

On Lok is a San Francisco agency that has been
using HMO principles to provide a comprehen-
sive range of long-term care services in the China-
town-North Beach area since 1979 (101). On Lok’s
own research indicates that their clients used less
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hospital care and less nursing home care than a
comparison group and that measures of physi-
cal health and functional status indicated more
improvement in the On Lok group than the com-
parison group (74). The On Lok cost per client
per day in 1981 was $37.68, which includes all
medical and social services but not the cost of
housing, food, or other living expenses. Although
accurate comparison is difficult, the Medicaid rate
for skilled nursing home care in California at that
time was $36.88 per day, which does not include
costs of hospitalization, physician’s services, or
physical therapy. If the cost of these services is
included, On Lok estimates that the true cost of
care for patients in skilled nursing facilities would
be comparable to On Lok’s cost plus the housing
and living expenses of On Lok clients (101).

While there is some question about the validity
of the results of the On Lok research because of
the comparison group used, there is considerable
interest in the S/HMO approach. At present, sev-
eral S/HMO sites are being developed by Brandeis
University as part of a 3-year demonstration proj-
ect funded by the Health Care Financing Admin-
istration. Evaluation of the results of this project
is expected to provide information about the ef-
ficacy of the S/HMO approach for delivering serv-
ices and improving client access to appropriate
care (118).

Some researchers believe that the S/HMOs will
reduce the cost of long-term care by substitut-
ing home health and nonmedical home care serv-
ices for hospital and nursing home care (30). The
Federal Office of Management and Budget (OMB)
disagrees and expects that S/HMOs wiill raise the
cost of long-term care and create a precedent for
providing nonmedical services that are not cur-
rently covered by Medicare and Medicaid (89).

Life Care Communities-Life care communities
are long-term care systems that provide a con-
tinuum of services for elderly residents, including
homes or apartments for independent living,
home care services, and infirmary or-in many
instances—nursing home care. Hospital care is
usually not provided, but individuals are guaran-
teed that they can return to the life care commu-
nity following hospitalization.

There are about 275 life care communities in
this country, providing housing and care for
about 90,000 elderly people (6). Most life care
communities are privately owned, and many are
run by religious organizations. Elderly individuals
are usually admitted while they are still able to
function independently. Payment of the initial
membership fee and a monthly fee guarantees
the individual long-term care for the rest of his
life. Because the membership fee and monthly
fees are often very high, this type of long-term
care has been used primarily by relatively wealthy
individuals, but religiously based and nonprofit
life care communities do admit some low and
moderate income individuals. Sometimes Medi-
care or Medicaid reimbursement is available for
home care or nursing home services provided in
these communities.

Life care communities allow the elderly individ-
ual to select a system of long-term care before
he needs any services, thus increasing his sense
of control over his future. In addition, the avail-
ability of a range of services within the same com-
munity eliminates the need to move to a complete-
ly new environment when services are needed,
thereby avoiding the trauma that is often associ-
ated with moves.

Despite these positive indications, reported fi-
nancial and management problems of some life
care communities have dampened enthusiasm for
this long-term care option (59). Poor financial
planning, often related to lack of accurate statis-
tics about life expectancy for residents, has led
to several bankruptcies (92), and a recent report
has pointed out the need for improved actuarial
planning (141). About one-third of States have
laws governing life care communities, and other
States are considering legislation (78). Legislation
to protect the financial investment of residents
and at the same time encourage the development
of life care communities could make this option
available to more elderly individuals.

Many of the Nation’s largest nursing home
chains have begun to diversify into housing and
home care services for the elderly. In testimony
before the Senate Subcommittee on Aging, July
14, 1983, Arnold Richman, chairman of Merid-
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ian Health Care, described his company’s recent
involvement in the provision of home care serv-
ices including skilled nursing care, homemaker
and chore services, and respite care. The com-
pany has developed housing for the elderly and
is considering development of a retirement com-
munity with rental apartments for the elderly and
a nursing center that would provide board and
care services and skilled nursing care. Mr. Rich-
man stated:

While it is difficult for a proprietary provider
of services to be a direct provider of life care serv-
ices, we believe there is a significant untapped
need for the rental concept which does not have
associated with it the large entry or endowment
fees typically associated with life care (90).

Evaluation Of the potential role of profit-making
organizations in the development of life care com-
munities to serve low and moderate income
elderly is needed. Such an evaluation should focus
on the cost of care and the effectiveness of this
approach in reducing the fragmentation of long-
term care services.

Hospital-Based Service Delivery System s.—With
the advent of government-initiated cost control
programs, particularly the Medicare cost-based
reimbursement system (DRGs), hospitals have be-
come more involved in developing and coordinat-
ing long-term care services. The cost control sys-
tems limit reimbursement to the hospital when
the patient no longer needs acute care, but most
hospitals are reluctant to discharge patients with-
out appropriate plans for continuing care. In or-
der to provide discharge options for their patients,
some hospitals are developing or acquiring nurs-
ing homes, home care agencies, adult day care
centers, and community outreach services, while
others are establishing formal transfer agree-
ments between the hospital and these long-term
care agencies.

Advantages of hospital-based service delivery
systems are: 1) the prominence of hospitals in the
community which makes them a well-known cen-
ter for service delivery, and 2) the availability of
physicians in the hospital to provide and super-
vise long-term care. Lack of physician involve-
ment in nursing homes and home care agencies
has been a major concern for many years, and

affiliation of long-term care agencies with hospi-
tals offers the possibility of alleviating this prob-
lem (22). Provision of long-term care services with-
in the hospital system could also allow easier
transitions for patients between acute and long-
term care settings.

In many communities, empty hospital beds are
driving up the cost of hospital care. Affiliation
with long-term care agencies provides a guaran-
teed source of patients for some of these hospi-
tals. Other hospitals are using empty beds to pro-
vide long-term care in the hospital. This approach
could lessen the need to build new nursing homes
and decrease costs associated with empty hospi-
tal beds. In some rural areas, Medicare reimburse-
ment is now allowed for these “swing beds” that
can be used for acute or long-term care services
depending on current need (22).”

One disadvantage of hospital-based service de-
livery systems is that the hospital is a medical care
facility, and hospital coordination of service de-
livery can result in overemphasis on medical care
and lack of social or nonmedical services, The fact
that reimbursement is more often available for
medical care than for social services is an addi-
tional incentive for hospitals to provide primar-
ily medical services. This tendency to medicalize
the long-term care system is a problem because
of the relatively high cost of medical care com-
pared to social or nonmedical services and be-
cause in some instances nonmedical services are
more appropriate for the patient. Further analy-
sis of the impact of hospital-based service deliv-
ery systems on the kinds of services provided and
the cost of care will be needed as this method of
coordinating long-term care services is more
widely used.

Government Initiatives To Increase the Role of
Individuals in Developing Their Own Long-Term
Care Plans. -This option has thus far received
very little attention for several reasons. First, long-
term care is frequently seen as medical care, and
planning is seen to require medical expertise. Sec-

»Medicare and Medicaid regulations and some State and local reg-

ulations prohibit hospitalprovision of long-term care services and
acquisition of long-term care facilities to avoid restraint on com-
petition between local agencies.
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end, individuals who need long-term care serv-
ices are often treated as if they were so mentally
and physically disabled that they cannot make
long-term care plans for themselves. Third, there
is a sense of crisis that surrounds long-term care
decisionmaking and interferes with the deliberate
consideration of individual preferences and alter-
natives for care. Finally, the complexity and frag-
mentation of long-term care services make it dif-
ficult for individuals to understand what alter-
natives are available.

In fact, information reviewed in this chapter in-
dicates that functional impairments rather than
medical conditions are most apt to cause a need
for long-term care services and that increasing
proportions of individuals in each older age group
need assistance with personal care and house-
keeping services. To the extent that functional im-
pairments and the resulting need for long-term
care services can be anticipated by the elderly,
it is possible that some individuals could plan for
these services.

Government initiatives to encourage and assist
individuals to plan for their own long-term care

could focus on public information programs to
increase awareness of:

+ functional impairments and their impact on
the need for long-term care services,

+ the potential for rehabilitation of the elderly
and the role of assistive devices in maintain-
ing and increasing independent functioning,

+ the kinds of long-term care services that are
available, and

+ the importance of housing and living arrange-
ments in postponing the need for more for-
mal long-term care services.

Clearly the development of a more rational and
coordinated system of long-term care services
would also help individuals to plan long-term care
for themselves.

One of the greatest fears of the elderly is becom-
ing frail and dependent on others, Government
initiatives to encourage elderly individuals to plan
for themselves may help to alleviate this fear and
assure them continuing control of their lives.

Findings

The need for long-term care is expected to in-
crease dramatically in the future as a result of
several factors:

+ growth in the number of elderly individuals,
particularly the very old who frequently need
long-term care services,

+ decreasing age-specific mortality that results
in larger numbers of elderly individuals liv-
ing longer with chronic diseases and func-
tional impairments, and

+ changes in medical practice and reimburse-
ment-mechanisms that result in limiting in-
patient care and the length of hospital stays
and promoting delivery of health care serv-
ices in the home and the community.

Increasing need for long-term care will place
strain on families, existing agencies, and service
delivery systems. Public and private expenditures
for formal long-term care services which have

grown rapidly in the past 20 years, will continue
to rise.

Technology has not been widely used in long-
term care. Identification of technologies that are
appropriate for this population requires a needs
assessment, but this assessment is complicated be-
cause government programs that regulate and
fund more than half of long-term care services
in this country tend to define the kind of needs
that are recognized, emphasizing medical and
skilled nursing care and obscuring the need for
other forms of care. Survey data collected from
agencies serving Medicare and Medicaid patients
reflect this influence.

In contrast to this emphasis on medical and
skilled nursing care, research indicates that long-
term care services are most often needed as a re-
sult of functional impairment; that is, limitations
in the individual’s ability to function independ-
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ently. Medical treatment can cure some of the
conditions that cause functional impairment, but
other conditions are not curable at present. Bio-
medical research has been focused primarily on
conditions that cause death, but conditions that
cause functional impairment are not necessarily
the same as those that cause death. Research on
conditions that cause functional impairment could
result in effective treatments and decreased need
for long-term care.

In the absence of effective medical treatments,
alternative approaches to maintaining independ-
ent functioning are needed, such as assessment
technologies to identify functional impairment
and assistive devices and rehabilitation techniques
to compensate for functional impairment. Use of
these technologies has been limited because of the
focus on medical and skilled nursing care, and
because physicians and other long-term care pro-
viders lack training in their use. Reimbursement
for the use of assessment technologies is limited,
and there is disagreement about the reliability and
validity of existing assessment measures. Factors
restricting the use of assistive devices include lack
of information about available devices, the diffi-
culty of selecting appropriate devices for individ-
uals with multiple impairments, and negative at-
titudes of elderly individuals, their families, and
many health care professionals about the rehab-
ilitation potential of the elderly.

Some elderly individuals have mental conditions
that cause functional impairment and a need for
long-term care. While it is known that about half
of residents of nursing homes and board and care
facilities have mental conditions that cause con-
fusion, it is not known how many of these in-
dividuals are functionally impaired as a result of
confusion, how many are functionally impaired
as a result of other chronic conditions, and how
many have both physical and mental conditions
causing impairment. The development of devices
and care techniques for confused patients has re-
ceived little attention although families and for-
mal long-term care providers often have great dif -
ficulty caring for these individuals.

Because of the emphasis on medical and nurs-
ing care in the Federal programs that regulate and
fund long-term care services, alternative care sys-
tems such as board and care facilities and per-

sonal care and supportive services in the home
are often not available. Physically and mentally
impaired patients who need 24-hour supervision
and personal care services but not skilled nurs-
ing care are often admitted to nursing homes al-
though they might be cared for in less restrictive
and less costly board and care facilities. Similarly,
individuals who need personal care and suppor-
tive services at home may not receive the care
they need or may receive health care services
they do not need because of Medicare and Med-
icaid funding regulations. Negative attitudes about
the concept of custodial care and fears about the
cost of providing nonmedical long-term care serv-
ices for the functionally impaired elderly also limit
the availability of these services.

Most long-term care services are labor-inten-
sive, and formal and informal providers receive
little training in the use of devices and techniques
to facilitate caregiving. Increased development
and use of these technologies could lessen the
burden of caregiving, allowing some families to
keep elderly relatives at home longer and decreas-
ing staff turnover in long-term care facilities.

Few medical care technologies have been used
in long-term care facilities or in the home. Recent-
ly, as a result of the implementation of the Medi-
care prospective reimbursement system and in-
creased emphasis on the provision of health care
services at home, medical care technologies that
have been available only in hospitals are being
used more often in the home. This trend is ex-
pected to grow, and demand for sophisticated
medical and nursing care technologies in nurs-
ing homes is also expected to grow. The increased
use of these technologies outside the hospital is
dependent on the availability of funding and
skilled health care personnel trained to use these
technologies and to teach the patient and the
family to use them.

Long-term care services are provided by nurs-
ing homes, board and care facilities, and home
care agencies. In some communities, adult day
care facilities, hospice programs, and congregate
housing facilities also provide services. Little in-
formation is available about differences between
agencies in the services they provide and the
kinds of individuals they serve, and it often ap-
pears that most agencies provide a wide range
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of services to a variety of patients with very dif-
ferent needs. Increasing the use of technology in
these agencies would be difficult and expensive
because so many different technologies would be
required to meet the varied needs of patients
served by each agency.

An alternative is to classify patients according
to need and to provide a unique set of technol-
ogies and care systems in each agency. The fea-
sibility of this alternative depends on whether pa-
tients can be realistically grouped according to
need and whether available assessment technol-
ogies can accurately classify patients in this way.
When patient needs change frequently, the neg-
ative effect of moving can outweigh the positive
effect of appropriate technologies in the new set-
ting. These issues require further evaluation.

Lack of coordination among the Federal pro-
grams that regulate and fund long-term care serv-
ices contributes to the fragmentation of services
at the community level, making it difficult for the
elderly, their families, and health care profes-
sionals to arrange appropriate services and in-
creasing the sense of crisis that surrounds long-
term care decisionmaking. Efforts to improve
service delivery have included techniques for co-
ordinating agency services at the community
level, case management systems, and organiza-
tional approaches that provide a range of serv-
ices through a single local agency. Development
of a more coordinated system of services could
enhance the ability of some elderly individuals to
plan effectively for their own long-term care.

Research priorities

Research priorities related to the development,
utilization, and evaluation of technologies to
meet the needs of the long-term care population
include:

* identification of the primary causes of func-
tional impairment and biomedical research
to find cures or treatments that alleviate the
functional impairment;

 development of assistive devices and reha-
bilitation techniques for elderly individuals,
particularly those with multiple impairments;

+ evaluation of the relationship between men-
tal confusion and functional impairment and
the impact of mental confusion on the need
for long-term care;

+ identification of assistive devices and reha-
bilitation techniques that are effective with
confused individuals;

S assessment of devices and techniques to fa-
cilitate caregiving;

+ evaluation of the reliability and validity of
available assessment measures in classifying
patients according to service and technology
needs; and

« comparison of the cost and quality of care
effects of providing a variety of technologies
in each long-term care agency v. moving pa-
tients to settings that provide a unique set
of services and technologies to meet specific
needs.
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Issues and options

Use of assessment measures

Issue 1: Should Congress encourage the use
of comprehensive assessment tech-
nologies?

Options:

1.1: Congress could maintain current levels of support
for the use of comprehensive assessment meas-
ures in demonstration projects.

1.2: Congress could increase funding for evaluation
and consensus development on effective assess-
ment measures.

1.3: Congress could increase funding for training
health care professionals and other long-term care
providers in the use of comprehensive assessment
technologies.

1 .4: Congress could mandate reimbursement through
Medicare and Medicaid for physicians and other
long-term care providers for comprehensive
assessment.

1.5: Congress could mandate reimbursement for com-
prehensive assessment provided in Geriatric
Assessment Centers.

1.6: Congress could make eligibility for publicly
funded long-term care services dependent on the
results of a comprehensive functional assessment
measure.

Comprehensive evaluation of the physical, men-
tal, and social functioning of the impaired elderly
individual is important for identifying medical
care needs, functional impairments, and appro-
priate technologies and long-term services. Fed-
eral initiatives to provide training and reimburse-
ment for health care professionals and other
long-term care providers in the use of available
assessment measures can be expected to increase
utilization. Mandated use of comprehensive assess-
ment measures to determine eligibility for fed-
erally funded long-term care services would have
a much greater effect, ultimately leading to in-
creased awareness of the multiple factors in-
volved in the need for long-term care and the
variety of technologies and services that are ap-
propriate for this population.

Functional impairment

Issue 2: Should Congress mandate funding
for long-term care services based on
functional impairment?

Options:

z. 1. Congress could maintain current emphasis on eli-
gibility for services based on need for medical and
skilled nursing care.

2.2: Congress could expand existing programs to in-
clude eligibility for long-term care services on the
basis of functional impairment.

2.3: Congress could create a new program to fund
long-term care services for functionally impaired
individuals who do not need continuous medical
or skilled nursing care.

Research has demonstrated the importance of
functional impairments in causing the need for
long-term care services, but, as a result of the em-
phasis in Federal funding programs on medical
and skilled nursing care, some elderly individuals
with functional impairments are not eligible for
the services they need. Providing reimbursement
for services based on functional impairment
would increase the number of eligible individuals
and probably increase overall costs. The availabil-
ity of funding for nonmedical services could, how-
ever, encourage the development of alternative
care systems such as board and care facilities and
personal care and supportive services in the home
that are significantly less costly than medical and
skilled nursing care. These alternative care sys-
tems could emphasize the use of technologies for
caregivers and environmental design technologies
that limit the impact of functional impairments.
Since it is not known how many nursing home
residents and home care clients need skilled nurs-
ing care and how many need only personal care,
supportive services, and supervision, no reliable
estimate can be made of the number of individ-
uals who could be cared for with lower cost, alter-
native services.
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Rehabilitation technologies

Issue 3: Should Congress implement policies
to increase the use of assistive devices?

Options:
3.1: Congress could maintain current levels of support
for the use of assistive devices.

3.2: Congress could increase funding for assistive de-
vices through existing programs, extending cov-
erage to devices that support independent func-
tioning, but are not currently considered medi-
cally necessary, such as glasses, hearing aids, den-
tures, communication devices, lifeline devices, and
devices to alter the home to compensate for func-
tional impairments.

3.3: Congress could create a new program to supply
assistive devices, modeled after programs current-
ly in effect in Sweden.

3.4: Congress could fund a demonstration project to
evaluate the efficacy of “Aids Centers” in provid-
ing and repairing assistive devices.

3.5: Congress Could provide support for
improve the matching of individuals and devices,
such as:

a. The use of assessment technologies to identify
needs and appropriate devices.

b Training to increase understanding of the use
of assistive devices among long-term care pro-
viders, including physicians, nurses, social
workers, and staff at senior centers and nutri-
tion sites. This could encompass training about
the kinds of devices that are available, the ef-
fectiveness of devices in mmpensatirg for func-
tional impairment, and appropriate referrals
for patients who need devices.

c¢. Training to increase awareness of the special
needs of the elderly among professionals al-
ready involved in providing assistive devices,
such as physical therapists and occupational
therapists.

d. Increased emphasis on services for the elderly
through State rehabilitation agencies. (These
agencies receive 80 percent Federal funding
through the Rehabilitation Act of 1973.)

3.6: Congress could fund a public education program
targeted to the elderly and their famiZies on the
nature of functional impairments and use of as-
sistive devices in compensating for impairment,
Such a program could focus on countering nega-
tive attitudes about the use of assistive devices.

Issue 4: Should Congress support initiatives
to increase the use of rehabilitation
services for the functionally impaired
elderly?

Options:

4. 1: Congress could maintain current levels of support
for rehabilitation services for the elderly. (It is ex-
pected that rehabilitation services will be provided
more extensively because these services are ex-
empt from Medicare DRGs.)

4.2: Congress could increase support for rehabilitation
services through Medicare by eliminating restric-
tions on reimbursement for services that main-
tain functioning and limitations on the frequency
of reimbursable services.

4.3; Congress could increase support for rehabilitation
services through Medicaid by fiscal policies that
encourage States to reimburse prow”ders at higher

rates.

4.4: Congress could mandate the provision of rehabil-
itation services in nursing homes as a condition
for Medicare certification and encourage States to
impose the same requirement for certification under
Medicaid.

4.6: Congress could increase funding for training of
rehabilitation professionals and other long-term
care providers, including:

a. training to counter negative attitudes about the
rehabilitation potential of the elderly,

b. training in the use of assessment measures to
identify the need for rehabilitation servicies, and

c. training in techniques for rehabilitation of the
functionally impaired elderly.

4.7: Congress could fund a public education program
targeted to the elderly and their families on the
nature of functional impairment and the poten-
tial of rehabilitation services for improving func-
tional capacity and compensating for impair-
ments.

The use of rehabilitation technologies to com-
pensate for functional impairment is limited by
negative attitudes of the elderly, their families,
and health care providers about the rehabilita-
tion potential of those over 65, lack of training
for providers, and limitations on reimbursement
for services to maintain functioning and devices
to compensate for functional impairment. Federal
initiatives to increase training for providers and
reimbursement for a wide range of rehabilitation
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technologies will increase use, resulting in im-
proved functioning for many elderly individuals
and decreased need for long-term care services.
Demonstration of the effectiveness of these tech-
nologies can be expected to decrease negative at-
titudes that now restrict use.

service delivery systems

Issue 5: Should Congress support initiatives
to improve services delivery?

Options:

5;1: Congress could maintain current support for coor-
dination of services at the community level includ-
ing funding for Area Agencies on Aging and Med-
icaid waivers that allow case management as a
reimbursable service.

5:2: Congress could create a federally funded case
management system modeled after the Channel-
ing Demonstration Program.

5.3: Congress could provide more flexible funding and
other financial incentives to encourage the devel-
opment and use of a comprehensive range of long-
term care services provided by single agencies

Technical memorandum:
long-term care services

Medicare

Medicare, authorized by Title XVIII of the Social
Security Act, pays for acute care services (hospitaliza-
tion and physician’s services, etc.) and some long-term
care services for elderly and disabled beneficiaries.
Almost all elderly persons are covered by Medicare.

NursingHome: Medicare pays for up to 100 days of
skilled nursing care within each benefit period with
substantial copayments after the first 20 days. (A ben-
efit period begins the day an individual is admitted to
a hospital or nursing home and ends when he or she
has been out of the hospital or nursing home for 60
consecutive days [25]). Custodial care is not covered.
In 1980, Medicare paid $337 million for skilled nurs-
ing care for elderly individuals. This represented less
than 1 percent of total Medicare expenditures and
about 2 percent of all spending for nursing home care
(126).

such as hospital and nursing home based service
systems, WHMOS, and life care communities.

5.4: Congress could consolidate Federal funding for
long-term care services into a single program,
combining funding from Medicare, Medicaid, the
Title XX Block Grant, Title 111 of the Older Ameri-
cans Act, and the VA.

The lack of coordination of Federal programs
that fund long-term care is an important cause
of fragmentation of services at the community
level, but combining these programs into a single
Federal long-term care program (option 5.4)
would require major changes in legislation, reg-
ulations, and agency structures at the Federal,
State, and local level. In the absense of these
substantial changes, Federal support for systems
to coordinate services at the community level can
help to decrease fragmentation and improve ac-
cess to appropriate services. Such systems include
local provider groups, information and referral
systems, case management, hospital or nursing
home based service systems, S/HMOs, and life
care communities.

Federal programs funding

Board and Care Facilities: Not covered.

Home Care: Medicare funds skilled nursing care,
physical therapy, speech therapy, occupational ther-
apy, medical social services, and home health aide
visits with the authorization of a physician.z’ Under
Medicare regulations home health aides can provide
personal care but can only perform homemaker serv-
ices such as cleaning and changing beds when these
services can be shown to prevent or postpone institu-
tionalization. No chore services are provided. In 1978,
a majority of the home care visits funded by Medicare
were skilled nursing visits (55.7 percent), while 30.7

#All home care services funded by Medicare must be authorized by a phy-
sician, and the physician is supposed to determine the extent and nature of
all services provided. Nevertheless, a recent GAO study found that home care
agencies were generally planning the services and most physicians were not
aware of the services they had authorized. In fact, 50 percent of the physi-
cians interviewed were not seeing the patients for whom they had authorized
home care services, and very few physicians were aware of the cost of these
services (1 16).



238 . Technology and Aging in America

percent were home health aide visits, and 10 percent
were physical therapy visits (116). Medicare regula-
tions specify that home care services can be covered
only when the recipient is homebound; it has been
very difficult, however, to define homebound, and
services have been funded for some elderly individuals
who are able to leave home (116).

Medicare outlays for home care services increased
from $287 million in fiscal year 1976 to $964 million
in fiscal year 1981 (116), and the number of Medicare
home care visits has doubled in the past 10 years;
nevertheless, funding for home care services accounts
for only about z percent of Medicare expenditures
(118). There is no patient deductible for home care
services under Medicare, so these services are free to
the patient (116).

Adult Day Care: Medicare pays for skilled nursing,
physical therapy, and occupational therapy provided
in the adult day care setting, but does not cover adult
day care as such.

Hospice: As of October 1, 1983, Medicare funds
hospice care for terminally ill beneficiaries with a life
expectancy of 6 months or less. Reimbursement has
been limited to $46.25 per day per patient, but legisla-
tion to raise this amount was approved on November
9,1984 (P.L. 98-617).

Respite Care: Medicare home health care services
may be used by some families for respite care (116).

Congregate Housing: Not covered.

Medicaid

Medicaid is a Federal-State program authorized by
Title XIX of the Social Security Act. It pays for acute
and long-term care services for low-income individ-
uals, including the elderly. Because regulations gov-
erning Medicaid programs are determined by each
State, within the Federal guidelines, there are signifi-
cant variations between States in eligibility require-
ments and available services, States can limit services
to individuals with incomes below a set level or they
can provide services for the “medically needy,” i.e.,
individuals whose income is below the set level only
after their medical expenses have been deducted.

Nursing Home: The Federal Medicaid program
defines two types of covered nursing home care:
skilled care, provided in a skilled nursing facility (SNF),
includes services that are needed on a daily basis, must
be provided in an institution, and require the skills
of professional or technical personnel; intermediate
care, provided in an intermediate care facility (ICF),
is health-related care for individuals who require serv-
ices that are above the level of room and board and
must be provided in an institution. In the SNF, a pro-

fessional nurse must be on duty 24 hours a day. In
an ICF, a professional nurse must be on duty only dur-
ing the day shift (25).

Although Federal regulations are quite specific,
States vary greatly in their use of these two levels of
care. Some States, like California and Connecticut, con-
sider almost all the care they provide skilled care,
while others, like lowa and Oklahoma, provide almost
all intermediate care. Since it is unlikely that the types
of care needed by nursing home residents varies
greatly between States, variation in the use of the SNF
and ICF categories probably results from differences
in State policies that implement the Federal Medicaid
regulations (25).

In fiscal year 1980, Medicaid paid $7.9 billion for
nursing home care. This represents more than one-
third of all Medicaid expenditures and about 45 per-
cent of all spending for nursing home care (119). The
Federal Government pays from 50 to 78 percent of
State Medicaid costs for services and up to 50 percent
of administrative costs. In recent years, Federal pay-
ments to the States have been capped at lower levels
than previously (e.g., 96 percent of fiscal year 1982
dollars were available in 1983).

Board and Care Facilities: Not covered.

Home Care: Under Federal Medicaid guidelines,
States are required to provide skilled nursing care and
home health aide services, while other services such
as personal care services, physical therapy, speech
therapy, and occupational therapy are optional (25).
Currently 18 States are covering personal care serv-
ices including bathing, dressing, feeding, and some
housekeeping services if related to a medical need (25).
Services must by ordered by a physician, and home
health aide services and personal care services must
by supervised by a licensed nurse (138),

Medicaid expenditures for home care have been
relatively low (1.4 percent of total Medicaid spending
in fiscal year 1980) (25), and States vary widely in the
extent to which Medicaid is used to fund home care
services. In fiscal year 1980 New York accounted for
40 percent of all recipients nationwide, almost half of
all Medicaid home care expenditures, and 90 percent
of Medicaid expenditures for personal care (25). Med-
icaid payments for home care services are generally
much lower than Medicare payments, and it is likely
that the lower Medicaid reimbursement rates dis-
courage providers from serving Medicaid recipients.

Medicaid 2176 Waiver Program: A 1981 amendment
to the Social Security Act waived some of the require-
ments for Medicaid-funded home care services, allow-
ing States to set up demonstration projects to offer
home and community-based services not previously
paid for by Medicaid. Services provided through the
2176 waiver program could be offered on less than
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a statewide basis, so that projects could be set up in
certain geographical areas and targeted to specific
groups of recipients. Waiver projects must be ap-
proved by the Secretary of Health and Human Serv-
ices, and total spending must be no higher than with-
out the waiver project. Medicaid waiver applications
approved by mid-1983 include 26 programs for the
elderly, and many of these programs include home
care services: 16 programs include homemaker serv-
ices, 11 include personal care, 7 include home health
care, and 5 include chore services (138).

Adult Day Care: Adult day care is an optional Med-
icaid service, and as of fiscal year 1984, eight States
provided Medicaid reimbursement for adult day care.
Several States provide adult day care through the 2176
waiver program (25,127).

Hospice: Hospice care is not currently funded by
Medicaid, but New York State has requested an admin-
istrative decision by the Health Care Financing Admin-
istration to make reimbursement available under ex-
isting legislation.

Respite Care: Home care services covered by Med-
icaid are used by some families for respite care.

Congregate Housing: Not covered.

Title XX

Title XX of the Social Security Act was converted to
“Title XX Block Grants to States for Social Services”
in 1981 (118). Title XX grants are used by States pri-
marily for social services for elderly and nonelderly
individuals, and there is considerable variation be-
tween States in services provided.

Nursing Home: Not provided.

Board and Care Facilities: Some States provide
limited funding for geriatric foster care with title XX
funds (25).

Home Care: Home care services provided in some
States with title XX funds include homemaker, chore
services, and homedelivered meals, but GAO has esti-
mated that in the States they studied, less than 13 per-
cent of title XX funds were spent for these home care
services (25). It is difficult to specify what percentage
of title XX home care services were used by elderly
persons, but one author has estimated that in fiscal
year 1980 between $723 million and $1.593 billion in
title XX funds were spent on long-term care services
for the elderly. States vary widely in the use of these
funds. For example, it is estimated that California spent
about 40 percent of all title XX funds for long-term
care (25).

Adult Day Care: Although more than 95 percent of
publicly funded adult day care was paid for with title
XX funds in fiscal year 1980, and almost all States pro-

vided some adult day care with title XX funds, total
title XX expenditures for adult day care were relatively
limited. It is estimated that less than 3 percent of all
title XX expenditures for long-term care for the elderly
were spent on adult day care (25).

Hospice: Not covered.

Respite Care: No information available,

Congregate Housing: Housing subsidies are not pro-
vided, but services for residents on congregate hous-
ing facilities are provided with Title XX funds in some
jurisdictions. Examples include homemaker and trans-
portation services.

Title 111

Title 111 of the Older Americans Act provides funds
for a variety of services for the elderly, including
homedelivered and congregate meals, transportation,
homemaker, and home health aide services. The Ad-
ministration on Aging allocates title 111 funds to States
primarily on the basis of the proportion of the State’s
population aged 60 and over compared with the pro-
portion of that age group in the national population
(25).

Nursing Home: Not covered.

Board and Care Facilities: Not covered.

Home Care: Home care services funded through ti-
tle 111 include home-delivered meals, shopping and
escort services, telephone reassurance, homemaker,
home health aide, and residential repair (25). The GAO
estimates that $43 million of title 111 funds were spent
on home care services for the elderly in fiscal year
1980 (118).

Hospice: Not covered.

Respite Care: Home care services provided with ti-
tle 111 funds are used by some families for respite care.
In addition, some localities provide specific respite care
services with title 111 funds. No accurate figures are
available on spending for respite care nationally.

Congregate Housing: Housing subsidies are not pro-
vided, but services for residents of congregate hous-
ing facilities are provided with title 111 funds in some
jurisdictions. Examples include congregate meals and
recreation services.

Supplemental Security Income (SSI)

SS1 is the Federal program enacted in 1972 to pro-
vide minimum monthly payments to aged, disabled,
and blind individuals who have incomes below the
minimum standard. Since SSI is a cash benefit, it can
be used by recipients to pay for long-term care serv-
ices, but low benefit levels limit the Kinds of services
that can be purchased.
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Nursing Home: Not covered. When SS1 recipients are
admitted to a nursing home, their SS1 grant is reduced
to a maximum of $25; if they have other income, the
SS1 benefit is reduced to zero.

Board and Care Facilities: Many residents of board
and care facilities receive SS1 payments and use this
income to pay for their care. In addition, States are
allowed to supplement the Federal minimum SS1
benefits, and by 1983, 34 States and the District of
Columbia provided supplements specifically for per-
sons living in board and care facilities (52,131),

Home Care: Not covered.

Adult Day Care: Not covered.

Hospice: Not covered.

Respite Care: Not covered.

Congregate Housing: Not covered.

Veterans Administration (VA)

The VA provides a wide range of long-term care
services for eligible veterans. The complex eligibility
criteria for services are not discussed here.

Nursing Home: In fiscal year 1982, about 15,000 vet-
erans were cared for in VA nursing homes with an
average daily census of about 8,400 (132a). About 62
percent of these individuals were 65 or over (80). In
addition, about 31,500 veterans were paid for in non-

VA community nursing homes with an average daily
census of about 9,500 (132a). About 56 percent of these
individuals were over 65 (80).

Board and Care Facilities: The VA operates 16 large
board and care facilities with an average daily census
of about 7,000. In addition, the VA places veterans in
smaller board and care homes. In fiscal year 1982, ap-
proximately 13,500 veterans were living in about 3,00
supervised board and care homes: approximately 30
percent were over 65 (132a). (State veterans homes
also provide domiciliary care and some nursing home
care.)

Home Care: The VA provides home care services to
homebound veterans through 30 VA medical centers.
In fiscal year 1983 it was estimated that medical, nurs-
ing, social, and rehabilitation services would be pro-
vided for about 5,600 veterans. Veterans who do not
live near one of the 30 medical centers do not have
access to VA-funded home care services.

Adult Day Care: Recent legislation authorizes VA
provision of adult day care through VA facilities or
through contracts with non-VA providers.

Hospice: The VA operates one hospice program in
Los Angeles (80).

Respite: VA home care services are used by some
families for respite care.

Congregate Housing: Not covered.
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Chapter 8

Health Care Costs and Access
to Technology for Older Persons

Introduction

Health care costs, including long-term care ex-
penditures, have grown rapidly over the last three
decades, increasing from $12.7 billion (4.4 per-
cent of gross national product (GNP)) in 1950, to
$322.6 billion (10.5 percent of GNP) in 1982 and
an estimated $357 billion in 1983. Total health
care expenditures are projected to reach 12 per-
cent of GNP by the year 2000 or sooner (10,15).
Growth in per capita health care costs, augmented
by the growth in numbers of the U.S. population
over 65, has produced an impending crisis in the
funding of Medicare and Medicaid, major payers
for health service to the elderly.

Technological development in recent decades
has increased the effectiveness and sophistication
of health care. It has also increased its costs, The
relationships between cost, technology, and fi-
nancing are complex, in some cases not well un-
derstood, and require continuing investigation.
Although new medical technologies’ have raised
the cost of care—by expanding the types of prob-
lems that can be diagnosed and treated-they
have also provided more efficient strategies for
the management of acute and chronic disease and
functional disability. Depending on how it is ap-
plied, the same technology can be either cost-
saving or cost-enhancing. Exercise electrocardi-
ography, for example—a noninvasive diagnostic
test for coronary heart disease—can be cost-sav-
ing if it is used to screen candidates for invasive
diagnostic evaluation, thereby reducing the num-
ber of invasive tests. If it is simply added to the
diagnostic workup for patients for whom invasive
testing is already planned, it increases the cost
of care. The net effect of technology on the cost
of care therefore depends on both the technolo-
gy and the ways in which it is used.

10TA defines medical technologies as Cirugs, devices, and medi -
cal and surgical procedures used in medical care, and the organiza-
tional and support systems within which they are produced.

If the growth of health expenditures can be con-
tained at levels comparable to the general rate
of inflation, these expenditures will halt their en-
croachment on the Nation’s resources. How much
health care is enough, who is responsible for pay-
ing, to what extent equality of access should be
assured, and other ethical questions combine with
guestions of necessity and appropriateness to
create an exceedingly complex set of issues that
apply to all age groups of consumers and all pay-
ers for care. This chapter emphasizes issues re-
lated to technology and the aging of the U.S. pop-
ulatim in the context of the demand for fiscal
restraint.

Control of escalating health care spending is a
priority in light of current and projected Federal
deficits as well as the growing costs of employee
health plans and personal expenditures for care.
Because those over 65 use more health services
than any other age group and the Federal Gov-
ernment has assumed significant responsibility
for funding these services, the kinds and costs
of care for the elderly are a particular congres-
sional concern. Instituting effective controls over
costs of covered benefits as well as total health
spending thus deserves increased attention.

Congress has paid some attention to slowing the
growth of these costs. Direct attention has been
given to controlling Federal expenditures for
Medicare and Federal contributions to Medicaid.
Total savings may be reduced by cost shifting to
third-party payers and individuals, or from one
Federal program to another. Entitlement pro-
grams are primary concerns because their costs
are less easily controlled than other Federal health
activities.

Access to health-related technologies—for those

over 65 and for the poor of all ages—has also been
a major congressional concern. Recognizing that
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the cost of technologies can be a strong deterrent
to their availability and use, Congress has legis-
lated programs to assist these people with the pur-
chase of health care. Medicare is the largest Fed-
eral health care financing program. Medicaid is
a federally aided, State-run, means-tested (eligi-
bility based on income) program that provides
health benefits for the categorically needy, includ-
ing the poor elderly. The Veterans Administra-
tion (VA) provides resources for the care of older
veterans. In addition, the Federal Government
provides funding for health resource programs
(e.g., block grants to States, health planning) de-
signed to improve the distribution, supply, and
cost effectiveness of these services.

Federal policy for health and long-term care has
in part shaped the development of technology,
the settings in which it is used, and access to it
for those over 65. The rate of adoption, and hence
the availability of a new technology, is strongly
influenced by whether or not it is eligible for
reimbursement and whether it is regulated by
health planning activities. Because reimbursement
has been more liberal for inpatient procedures,
hospital-based care has been encouraged. Recent
changes have encouraged more outpatient diag-
nostic and surgical procedures. The implemen-
tation of prospective payment under Medicare,
as discussed earlier and in this chapter, may shift
the more acutely ill patients and the technologies
for their care to outpatient clinics, nursing facil-
ities, and home care settings. More sophisticated
technology and personnel may thus be required
in these settings which, in turn, may increase the
cost of care in them.

Because Federal payments for health care rep-
resent about one-third of total hospital revenues,
one-third to one-half of physician payments, and
about half the cost of long-term care, changes in
Federal reimbursement strategies may induce
changes in the use of technology throughout the
health care system. To the extent that other pay-
ers do not adopt similar strategies and providers
are able to maintain full practices without par-
ticipating in Federal programs, older persons who
depend on these programs may suffer reduced
access to health care technologies. Even under
cost reimbursement policies for acute care, a
number of technologies are identified elsewhere

in this report that would be beneficial to the over-
65 age group but maybe currently underutilized,
This results, in part, because of their cost and the
lack of reimbursement under Federal and State
programs. Coverage for additional services could
increase overall costs, but there is potential for
limiting the increase by achieving greater func-
tional independence.

Federal and federally assisted State programs
provide acute and long-term care for the elderly.
Medicare, Medicaid,” income support programs,
services through block-granted programs, and VA
programs are among the efforts to provide care
for those over 65. Using these benefits to access
the proper mix of acute and chronic health care,
as well as appropriate supportive and social serv-
ices, can be difficult. Lack of continuity of serv-
ices can sometimes lead to inappropriate and poor
quality of care and increased costs due to dupli-
cated services and the loss of functional inde-
pendence.

A number of observers have identified mis-
matches between Federal and private health ben-
efits and the needs of an aging population
(9,39,40). The success of the Medicare program
in providing access to acute care technologies has
contributed to the recent declines in mortality for
those over 65. However, as noted in chapters 2
and 3, decreasing mortality has not been accom-
panied by comparable declines in morbidity in the
older population, and the elderly therefore carry
a larger burden of illness (36). Growing numbers
of older individuals with multiple health problems
will continue to increase the demand for technol-
ogies to prevent and manage chronic disease and
for long-term care (10,14). Policymakers focusing
on cost containment must recognize that the
changing needs of the population served by Medi-
care have increased Medicare costs and stimu-
lated spillovers into other Federal programs, most
notably Medicaid. This mismatch between needs
and benefits has resulted in increased out-of-pock-
et spending by individuals as well. Increased costs
may deter older users from seeking needed care
for correctable problems (e.g., blood-pressure

‘Many older persons requiring long-term care come to depend
on Medicaid benefits by “spending down” enough to become eligi-
ble, i.e., by liquidating assets and exhausting their finances on high-
cost, long-term care.
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control, vision problems, and routine health eval-
uations for chronic disorders), potentially result-
ing in greater ultimate costs for acute and restor-
ative care.

The financial burden of long-term care is a par-
ticularly severe problem for those over 75 be-
cause the risk of needing prolonged care increases
with age. Few benefits are provided by Medicare,
and private insurance is largely unavailable to pro-
tect against this eventuality. Medicaid is the only
safety net and provides benefits only after per-
sonal resources are exhausted. Depletion of re-
sources may have the additional effect of elimi-
nating future opportunities for community care.
Should a patient’s condition improve or the avail-
ability of new technologies permit a transition,
the patient might no longer have a residence or
lack the means to be financially independent.

Health spending of young and old

Health care spending differs significantly among
various age groups. In 1978, those under 19 (31
percent of the U.S. population) accounted for 12
percent of the $168 billion health care expendi-
ture, while those 19 to 64 (58 percent of the pop-
ulation) accounted for 59 percent, and those over
65 (11 percent of the population) accounted for
29 percent of the total. This higher per capita
spending by older age groups results from in-
creased contact with the health care system and
an increased number of services required per
visit.

Sources of payment also differ by age group.
Public and private health benefits provided by
government, industry, and direct purchase of in-
surance have grown for all age groups. Private
insurance and personal expenditures are the ma-
jor sources of payment for younger persons
(about 70 percent), while government (Federal,
State, and local) finances the greater proportion
of the care provided for those over 65 (about 63
percent) (14), as shown in figure 24.

Hospital care represents the major expenditure
for all age groups, but its relative importance in-
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This chapter provides an overview of factors
affecting health expenditures and cost-contain-
ment efforts. Included are a comparison of spend-
ing by those over 65 and by younger age groups;
the contribution of technology, aging, and other
factors to growth in health care costs; the goals
for appropriate use of technology; the character-
istics of older health care consumers that influ-
ence their use of services and technologies; cost-
containment activities and some of their implica-
tions for cost and quality of care; and the need
for better coordination among Federal programs.
The hospital backup problem is explored as an
example of the impact of poor coordination on
costs and quality of care. The potential for bet-
ter access to information as a means to improve
coordination and outcomes is also discussed. The
major issues are then detailed, and options are
presented for congressional consideration.

creases with age. Physician services rank second
to hospital care for younger persons and third
after hospitals and nursing homes for the older
population. Nursing home use is dominated by
those over 65, and represents one-fourth of total
health expenditures in this age group. Dental visits
consume a smaller proportion of the health care
budget for those over 65, but the average charge
is higher than for those under 65. Annual per cap-
ita expenditures for prescription drugs and sun-
dries increase threefold between the under-19 age
group ($41) and the over-65 age group ($133) (14).

The growth of the older population will con-
tinue to exert pressure on Federal programs, but
acceleration of health spending is a problem for
individuals of all ages, their insurers, and their
employers. Although Medicare and Medicaid pro-
vide an important subsidy affording some finan-
cial protection for the elderly, these programs do
not eliminate the need for significant out-of -pock-
et outlays (see fig. 25). Many necessary services,
such as eyeglasses, hearing aids, and extended
nursing home care, are not covered by Medicare.
Also, private supplemental (“medigap”) insurance
to cover deductibles is purchased by more than
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Figure 24.—Percentage Distribution of Personal
Health Care Expenditures by Source of Funds
and Age Group, 1978
$98.6 hillion

720/0

$49.4 billion

$19.9 billion
u | 1
Under 19 19-64 65 and over
Age group
Private

/] State and local government

Federal Government

SOURCE: Fisher, 1980 (14).

63 percent of the elderly, and another 14 percent
receive Medicaid assistance (21). The value placed
on protection against health expenses is under-
scored by the fact that personal income does not
correlate with insurance premiums paid. In 1981,
the out-of-pocket per capita expenditure of $914
for health services (excluding costs for insurance
premiums) by those over 65 represented 11 per-
cent of their per capita income. Recent estimates
indicate that this proportion may reach 14 or 15
percent in 1984,

Technology, aging, and other factors
affecting health expenditures

Much attention has been given to the increase
in demand for health services resulting from the
growth in the older population, especially the

Figure 25.-Per Capita Personal Health Care
Expenditures for the Aged, by Source of Funds
and by Type of Care, 1978

1 Other
public
programs
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$30

$42
All other

Total Hospital care Physicians’
services
SOURCE: Fisher, 1980 (14),

growth in numbers of those over 75. The elderly
need and use more medical services. Yet the
growth of this high-risk group accounts for only
a small amount of the increase in total personal
health care expenditures. Most of this increase
has been brought about by general inflation; the
increased cost of capital, labor, and supplies; in-
flation of medical care prices in excess of general
inflation; and changes in the types and quantities
of services provided—""service intensity "—often
used as a proxy measure for increased technolo-
gy (11,15,46,48). Intensification of services in-
cludes not only the introduction of new technol-
ogy but also increased labor intensity and more
frequent use of existing technology. This section
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explores the contribution of technology and aging
of the population relative to other factors fuel-
ing the growth of health expenditures.

Among the economic, policy, and social factors
to which analysts have attributed the growth in
real spending (15,37,46,48) are:

+ payment mechanisms:
—third-party payers that insulate patients
and physicians from true patient costs, and
—fee-for-service and cost-based reimburse-
ment methods that lack incentives to con-
trol costs;
+ technological innovation:
—product innovations that expand range of
services, and
—process innovations that can increase costs
and quality of care;
+ increased use of existing technology;
+ population factors:
—shifts in age-sex characteristics,
—increases in real income, and
—psychological factors such as the value of
good health and a reluctance to forego he-
roic care; and
* health resources:
-cost and supply of facilities,

-cost and supply of equipment, and
-cost and supply of manpower.

An analysis of health expenditures and costs be-
tween 1971 and 1981 shows that real increases
in services accounted for 28.6 percent (fig. 26) of
the increase in expenditures during that period
(15). In specific terms, a recent study by the Con-
gressional Budget Office found that the major in-
crease in program outlays was due to increased
benefits per user rather than to either increased
enrollees in the program or increased proportions
of those enrollees receiving services (table 18).
Some of the increase in per capita costs reflects
a growing burden of care due to the aging of the
population (37 percent of those enrolled in Medi-
care were over 75 in 1966; this proportion rose
to 41 percent in 1979), but utilization rates in-
creased significantly even in the same age group
(e.g., a 27-percent increase in hospital discharge
rates in enrollees 65 to 66 between 1967 and
1976), suggesting higher utilization rates overall
(45).

Medical technology is the primary factor in the
increase in health expenditures. Analyses of the
impact of medical technology on health care costs
can be addressed in the aggregate or from a tech-

Figure 26.-Factors Accounting for Growth in Total Health Costs, 1971.81

Total national health expenditures
Population

GNP deflator
(overall inflation)
58.1%

Implicit price deflator for
national health expenditures
(health prices in excess of
overall inflation)

Personal health care spending
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(overall inflation)

56.8%

e r————
Implicit price deflator for total
systems cost (health prices in
excess of overall inflation)

NOTE: Health industry specific factors are shaded, Total systems cost is personal health care spending.

SOURCE: Freeland and Schendler, 1983 (15).
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Table 18.—Average Annual Compound Rates of
Growth of Benefits and Enrollees, Fiscal Years 1978-82
(in percent)

Aged Disabled All
enrollees  enroliees®enrollees
Hospital insurance:
Total benefits . . . ... 18.4 19.3 18.5
Number of enrollees 2.3 17 2.2

Proportion of
enrollees receiving

reimbursement . . . 2.1 1.1 2.0
Benefits per user . . . 13.4 16.1 13.7
Supplementary medical insurance:
Total benefits . .. . .. 20.7 24.0 21.2
Number of enrollees 2.3 2.2 2.2

Proportion of

enrollees receiving

reimbursement . . . 2.9 2.0 2.9
Benefits per user . .. 14.7 19.0 15.3

SOURCE: Congressional Budget Office, 1983 (45).

nology-specific perspective. The aggregate anal-
ysis is useful although it ignores the patient ben-
efits derived from technological innovation. The
technology-specific approach is helpful in estab-
lishing the cost effectiveness of a particular tech-
nology or class of technologies but ignores the
overall impact on systems costs. Both kinds of
analyses are important in assessing the structure
and funding of health and long-term care. A re-
cent OTA study on technology and the Medicare
program (48) found that in the aggregate, tech-
nology-related factors—more services per enroll-
ee and the increase in costs of those services in
excess of general inflation-accounted for about
30 percent of the growth in Medicare costs per
enrollee between 1977 and 1982. These factors—
service intensity and excess medical price infla-
tion—are influenced by other factors as well as
technology. At best, they provide an oblique view
of the impact of technology on costs of care.

Even recognizing the limitations of aggregate
techniques and that available reports encompass
all age groups, an analysis of total personal health
expenditures is useful for evaluating the differ-
ential effects of technology and population fac-
tors on expenditures for hospital care, physician
services, dental services, and nursing home care
(table 19). General inflation accounted for about
50 percent of the increase in all categories of serv-
ice. The technology-related factors discussed
above accounted for about 35 percent of the in-

crease in expenditures for hospital care and phy-
sician services, but less than 20 percent of the in-
crease for dental care and nursing home services.

Utilization factors are related to population ag-
ing, reflecting older Americans’ increased burden
of illness, and to other factors that induce de-
mand, as discussed later in the sections on cost
containment and consumer characteristics. Ag-
gregate population growth has been constant
across different services, as would be expected,
at about 7 percent. Per capita visits exhibit wide
variability, ranging from —3.4 percent for phy-
sician visits to +18 percent for hospital outpatient
services to +20 percent for nursing homes. Be-
cause these statistics reflect the net effect for all
age groups, differences in utilization trends for
different age groups should be noted. Visits to
physicians and hospital discharges have been de-
creasing for younger age groups. Physician visits
for persons over 65 have remained relatively con-
stant while hospitalization rates, measured by
both surgical and total discharges, have been in-
creasing. Average lengths of stay have been de-
creasing for all age groups but remain longer for
those over 65. The relative importance of the uti-
lization-related factors would thus be greater in
the over-65 age group.

The increase in costs for physician care be-
tween 1970 and 1979 was analyzed from a dif-
ferent perspective (37). The effect of technology
was calculated indirectly as the residual, after
accounting for other factors thought to be cau-
sally related to expenditure increases.’ This re-
sidual was 11 percent (see table 20). Population
aging was considered directly and accounted for
15 percent of the increase, due to increases in
the size of high-risk groups such as the very old.
Variables which influence demand for and access
to care—physician-population ratio and insurance
for physician services-accounted for 40 percent
of the increase.

Whe independent variables selected for this regression study em-
phasized factors that might cause changes in health spending. The
studies by Freeland and Schendler (15) and by (48). OTA decom-
posed expenditures into their component parts rather than attempt-
ing to identify causal factors. This illustrates the influence of
underlying assumptions in these types of analyses.



Table 19.-Factors Accounting for Growth in Expenditures for Seiected Categories of Totai Systems Cost, 1971-81°

Community hospital care Nursing home Total
Factors accounting for “how” Inpatient expenses’ Outpatient Physicians’ Dentists’ care excluding systems cost
medical care expenditures rose Inpatient days Admissions exPenses®  Services services ICF-MR (personal health care)
Economy-wide factors:
1. Generalinflation..................... 51.7% 51.7%0 41 .60/0 58.1 oo 58.60/0 53.00/0 56.80/0
2. Aggregate population growth . . ... ... .. 7.2 7.2 5.6 8.1 8.2 7.4 7.9
“Health-sector spacific” factors:
3. Growth in per caplita visits
orpatientdays . ..................... 4.2 8.6 17.9 -3.4 14.2 19.8 NA
4. Growth in real services per visit
or per day (intensity) . ................ 25.2 20.8 25.3 27.4 17.6 13.1 NA
5. Medical care price increases relative
to general price inflation . . . .. ........ 11.7 11.7 9.6 9.8 1.4 6.7 7.0
Addenda: Growth in real services
percapita. . . ... — - - - - 28.3
Total ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0
= Not available,

tota svstems cost is called personal health carein Gibson and Waldo (1982).
'Community hospital expenses are split into inpatient and outpatient expenses using the American Hospital Association (1982) procedure.
CSee table A-13 for price variables.

SOURCE: Freeland and Schendier, 1983 (15).
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Table 20.- Relatlve Contribution of Different Factors
to the Total Increase in Real Expenditures
for Physician Services, 1970-79

Percent

Factors increase
Physician-population ratio. . . ... .............. 22
Total population growth . . . . .. ............... 19
Age distribution of population . . . ... .......... 15
Insurance for physician’s services . . . ... ... ... 15
Per capita income . . ... ... ... ... . . 9
Specialty mix. . . ... ... . 1
Prices of practice inputs (other than M.D.) . . . . . 8
Residual (technology) . ... ........ ... .. ...... 11
Total . . ... 100

SOURCE:Adaptad from Sloan and Schwartz, 1983(37).

An analysis of the grow thinthe use and costs
of home care showed that the average rate of in-
crease in expenditures was 31 percent per year
from 1971 to 1980. This increase is attributable
to the growth in the number of individuals served
(59 percent) increases in the number of visits for
those served (7.4 percent), and rises in costs and
charges for each visit (39.1 percent). Older pa-
tients use home health services at higher rates
(34.8 per 1,000 v. 23.4 per 1,000) but received
fewer visits (23.1 visits per person v. 26,1 visits
per person) compared to the disabled (51). The
increase in the number of persons served is in
part due to the increased numbers of persons
needing care, but is also strongly influenced by
the growth in the number of home care agencies
and changes in reimbursement policy. Although
costs and charge increases are the technology-
related elements, they also reflect a number of
factors unrelated to technology.

The availability of home care is clearly an in-
fluential factor. There were 3,959 home health
agencies certified to receive Medicare reimburse-
ment as of June 1983. These include Visiting
Nurses Associations, official health agencies (State
and local government), hospital-based programs,
proprietary agencies, private nonprofit programs,
and rehabilitation and skilled nursing home-based
programs.

Home care is likely to continue to grow and be-
come more sophisticated with home health agen-
cies, hospitals, and nursing homes diversifying to
include more comprehensive outpatient services,
including medical equipment for home use, par-

ticularly as reimbursement policy encourages
earlier hospital discharges. New Federal policies
during the last two decades have encouraged this
growth. They include (34):

+ 1965—Medicare/Medicaid bills were enacted
that provide limited home health care reim-
bursement.

« 1968—Home care was required as an alter-
native to skilled nursing home care for Med-
icaid participation.

« 1972—The coinsurance requirement for
Medicare Part B was eliminated.

+ 1980—Medicare dropped the requirement
for prior hospitalization and eliminated the
limit on the number of visits deductible.

+ 1982—The Tax Equity Financing Reform Act
(TEFRA) permitted reimbursement for some
hospice care.

+ 1983—Prospective payment for hospital care
was enacted and encouraged earlier dis-
charges.

This brief review of several analyses of the
growth in health spending illustrates the difficulty
in establishing quantitative estimates of the causal
factors and their relative importance. Different
conclusions can be reached, depending on the
technique and the variables selected for analysis.
These studies do establish that technical innova-
tion, increased utilization due to greater need, and
increased access are major components. Technol-
ogy appears to be more important in the acute
medical care arena, whereas utilization factors
have been more important in long-term care, in-
cluding nursing homes.

Dental care is an interesting special case in con-
sidering the impact of technology, relative to
other factors, on cost of care. Expenditures for
dental care grew at an annual rate of 13.1 per-
cent during the 1970s, reflecting increased per
capita utilization, new technical innovations such
as high-speed drills, and growth in complex ortho-
dontic and periodontal procedures, Yet inflation
in dental prices contributed only 1 percent to the
increase, even though the dental Consumer Price
Index (CPI) increased at an annual rate of 7.6 per-
cent; price inflation in both hospital care and phy-
sician services was much higher. This suggests
that dentists absorbed a greater proportion of the
increased cost of operation.
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Dental services are financed in large part by
out-of-pocket expenditures, although dental insur-
ance benefits are rapidly expanding. The absence
of third-party reimbursement and an ample sup-
ply of dentists to allow competition have been sug-
gested as reasons for lower price inflation for this
service. Better productivity (high-speed drills in-
crease the number of cavities that can be filled
per visit), the effectiveness of fluoridation, and
other preventive dental procedures may also have
contributed to constraining cost growth (13,15,
26)29).

Employee health plans are currently adding
dental benefits. In some cases, dental benefits are
being substituted for mental health benefits (used
by fewer beneficiaries); this spreads benefit out-
lays over more beneficiaries (Employees Benefit
Plan Review, 1981, cited in 15). older persons who
depend on Medicare as their primary health in-
surer may thus enter the system with better den-
tal health and practices, but also may be accus-
tomed to greater insurance coverage, which could
increase the pressure to add dental benefits or
create a market for dental insurance in this pop-
ulation.

The benefits of improved access to health tech-
nologies for those over 65 have occurred primar-

ily as a result of the enactment of Medicare and
other Federal programs. In 1966 medical care—
particularly hospitalization-became affordable to
many older persons for the first time. Their ini-
tial demand for hospitalization displaced younger
persons until additional capacity was built. In-
patient care has continued to grow while physi-
cian visits have remained fairly constant, partly
in response to reimbursement policy.

The challenge is to find the most efficient tech-
nologies as well as the most effective. Technology-
specific approaches are most useful for this task,
but the results must be effectively applied to
achieve the goal of improved efficiency. OTA stu-
dies have assessed the impact of specific technol-
ogies and stressed the importance of assessing
both their costs and benefits. Case studies on tech-
nologies for hearing impairments and managing
incontinence are being published in conjunction
with this report. Additional case studies on pre-
ventive, diagnostic, and therapeutic technologies
such as cervical cancer screening, X-ray proce-
dures, and joint replacement have also been done
(see 47).

Selecting appropriate technologies

for older persons

Appropriate care

Consensus about the goals of care for older per-
sons is important in considering how to contain
costs and also in setting performance objectives
for the care system. Geriatricians have begun to
focus on what constitutes appropriate care for
those over 65, which will influence the selection
of technologies and the settings in which they are
used. The factors that influence selection of ap-
propriate care include the following (19,38):

. emphasis on preservation and restoration of
functional ability,
building and maintaining a support system,

* broadened approach to health assessment,

+ application of appropriate medical care for
acute and chronic disease,

+ acceptance of the legitimacy of death,
allowance of sufficient time for recovery,

* attention to care in the least restrictive envi-
ronments, and

« continuity of care, including health and social
services.

The geriatrician’s primary concern is not econ -
omy, but appropriateness. Appropriate may,
in fact, lead to economy as long as cost controls
are considered simultaneously. The original goals
of the Medicare program were developed to ad-
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dress problems in access to services and technol-
ogy for older Americans who were inadequately
served by private insurance. The focus on access
problems gave rise to the cost-reimbursement ap-
proach that, in part, has fueled the rise in costs
of care and in some cases the inappropriate ap-
plication of technology. The elderly are again un-
protected against certain expenditures for needed
care. Policy alternatives must seek to balance con-
cerns for access and quality with efficiency and
economy as incentives for developing health care
and health financing technologies. The ways in
which older consumers use services must also be
considered. Appropriate utilization is a key fac-
tor in maintaining fiscal solvency and quality of
care.

use of health care technologies

Demand for and access to health care technol-
ogies by older consumers are influenced by phys-
ical and psychosocial factors as well as economic
factors. These factors are important in under-
standing how clients respond to care providers’
recommendations. They are also important in
evaluating cost-containment schemes designed to
reduce overutilization of health care services by
the elderly. Cost+containment strategies that shift
costs too heavily to older patients can cause many
of them to delay care. Long delays can result in
increased disability and higher costs, but over-
utilization will increase costs and not improve out-
comes. Providers must recognize these factors in
responding to older patients and selecting tech-
nical interventions. Some of the factors are age-
based and can be expected to grow in importance
in future cohorts of older persons. Others may
be related to experiences and opportunities that
can change dramatically in future cohorts due to
general trends or specific educational efforts.

The clinical nature of illness in geriatric patients
is different. Some diseases occur only in the
elderly and classic symptoms may be replaced by
nonspecific problems such as refusal to eat, fall-
ing, incontinence, dizziness, acute confusion, and
weight loss or failure to thrive. The chronic na-
ture of diseases and the frequency of multiple dis-
orders are also important in this age group (3).

Photo credit: Jack Delano

Older persons often do not report health problems and
may delay seeking treatment for a variety of reasons.

The nature of some diseases makes their symp-
toms difficult to distinguish from generally ac-
cepted effects of aging. In addition, nonphysio-
logic factors such as the older person’s perceived
seriousness of symptoms, denial of illness, aher-
native explanation of symptoms (e.g., just getting
old), and access to treatment influence the deci-
sion to seek or delay care (2,25). Several studies
have shown severe underreporting of symptoms
by older persons (1,3,4,22,56).

Underdiagnosis of correctable functional (both
physical and mental) and medical problems in the
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elderly is supported by the recent experience of
the Geriatric Assessment Units, which have found
an average of three correctable problems per pa-
tient (18). Many of the conditions identified in
these studies do not require sophisticated diag-
nostic technology, but could be identified with
careful evaluation of symptoms. This burden of
unreported illness supports the validity of studies
reporting delayed care-seeking behavior of the
elderly (3,8,41). older persons seem less likely to
exaggerate their health problems than younger
persons, and their complaints are more likely to
be based on important underlying diseases.

The response of health professionals may rein-
force the patient’s denial of and failure to report
functional disabilities. Health professionals may
focus on specific diseases, rather than the func-
tional status, of an older individual. Vision, hear-
ing, and dentition problems are examples of ne-
glected areas in primary care. The 1971-75 Health
and Nutrition Examination Survey (HANES) found
those 56 to 74 were more likely to receive an EKG
or chest X-ray but were less likely to have a vi-
sion or hearing test than younger persons. Anec-
dotally, older patients complain that health pro-
fessionals fail to listen and follow up on their
specific functional complaints (18).

Appropriate providers

In addition to appropriate goals of care and ap-
propriate consumer response, the types of pro-
viders may influence the cost, selection of tech-
nologies, and the efficacy and efficiency of care.

Cost-containment strategies

A number of approaches focusing on economic
incentives for consumers and providers, control-
ling prices, assuring appropriateness of care, and
limiting expansion of facilities and services have
been tried or discussed for controlling health care
expenditures (43,45,48,49). These include:

. direct price controls,
. changes in reimbursement strategies from

The team care approach is accepted as the ideal
strategy. Members of the care team that must re-
spond to the broad spectrum of needs for the frail
elderly can include physicians, nurse practition-
ers, physician assistants, nurses, social workers,
occupational therapists, physical therapists,
speech therapists, and home health aides. These
providers can also be specially trained in the care
of geriatric clients.

The impact of team care on the cost of care is
influenced by management of the care team, the
range of specific client problems, and the case-
mix that exists within a particular care setting.
In general, highest efficiency can be achieved by
matching patient needs with the least expensive
provider having the requisite skills. The actual
cost saving can be eroded by administrative costs
of using additional providers and, as with tech-
nologies, other provider services can be additive
rather than a substitute for more expensive care.

Skills, licensure, legal requirements, and com-
munication among team members must be care-
fully considered to assure maximum efficiency.
Cross-training of certain geriatric providers may
be one approach to providing care more efficient-
ly. For example, if a particular client’s primary
needs are for social services but there is also a
need to monitor or administer medication, an ap-
propriate training program might be designed to
certify some social workers to carry out this func-
tion. Nurses already provide some social service
assistance while providing nursing care. Train-
ing programs to enhance these skills might im-
prove the efficacy of intervention.

cost-based to various types of prospective
payment,

+ utilization review programs and Professional
Standards Review Organizations to review
the appropriateness of care,

+ health planning and certificate-of-need pro-
grams designed to control capital expend-
iture,
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® use of coverage policy to limit reimbursement
to effective technologies,

® increased cost-sharing and coinsurance for
Federal program beneficiaries to discourage
“overutilization,”

® stimulation of more competition among
health care providers and insurance plans,
and

® contracting and preferred-provider ap-
proaches to channel patients to lower cost
providers.

Regulatory actions have been the principal ap-
proach to cost containment to date. Capping pay-
ments (e.g., Economic Stabilization Program, Sec-
tion 223) has not controlled long-term cost
increases. The diagnosis-related group (DRG) case-
mix approach (Public Law 98-21) for prospective
payment has recently been legislated for Medicare
hospital reimbursement. Health planning and
peer review strategies to reduce the development
of excess capacity and encourage appropriate uti-
lization may have been responsible for decreases
in length of stay in hospitals but have not been
sufficient to control overall expenditures. Some
attempts to rationalize coverage policy based on
technology assessments have not been effective,
in part due to lack of central direction and data
deficiencies for Medicare intermediaries (48).

A 1980 study found that cost-sharing decreases
utilization of physician and hospital services for
some patients (21,30), and that lack of supplemen-
tal coverage results in cost-shifting for those with
chronic conditions (21). The reduction in physi-

cian services for Medicare beneficiaries was
found to occur primarily in patients without
chronic impairments (22 percent) and in the num-
ber of persons seeking physician services. Per-
sons with chronic conditions (78 percent), who
most intensively need care, were unaffected (21).
In the same study, the number of hospital admis-
sions was lower in the group without supplemen-
tal insurance, as shown in table 21. Utilization pat-
terns and costs of services were similar once
patients entered the system. Patients with pub-
lic supplementation were the highest users, pos-
sibly due to poorer health status.

The effects of the direct cost of services on uti-
lization and health have not been evaluated in per-
sons over 65. Preliminary results from the Rand
Health Insurance study (5) show that in younger
populations free care resulted in significantly
higher utilization rates, but improved health out-
comes were not demonstrable for broadly defined
physical and mental health measures. Two im-
proved outcomes were identified-better blood-
pressure control and improved corrected vision,
suggesting that cost can deter persons from seek-
ing needed care for some chronic conditions and
that improved access to care can be beneficial for
conditions with established treatment regimens.
They’ also suggest that unlimited access to care
can result in overuse of services without resulting
in better general health. Future analyses of the
data from this study will provide useful informa-
tion about the use and benefit of health services
for the nonelderly population studied. Extrapo-
lation of these results to those over 65 must be

Table 21.—Average Utilization of Health Services by Elderly Medicare Beneficiaries,
by Type of Supplementation, 1976

Annual physician visits

No chronic Some chronic

Type of supplementation conditions conditions Annual hospital days
No supplementation: Medicare only. . . . . 6.72 251
(100%)’ (100%) (100%)
Private supplementation . . . ........... . 6.23 2.79
(139%) (93%) (111%)
Public supplementation: Medicaid . . . . . . 8.92 441
(1630/0) (1330/0) (1760/0)

a The numbers In parentheses indicate the average utilization rate fOr & gr