
GERONTECHNOLOGY





GERONTECHNOLOGY
Growing Old in a Technological Society

Edited by

GARI LESNOFF-CARAVAGLIA, PH.D.



Published and Distributed Throughout the World by

CHARLES C THOMAS • PUBLISHER, LTD.
2600 South First Street

Springfield, Illinois 62704

This book is protected by copyright. No part of
it may be reproduced in any manner without

written permission from the publisher.

©2007 by CHARLES C THOMAS • PUBLISHER, LTD.

ISBN 13  978-0-398-07692-4 (hard)   ISBN 10  0-398-07692-8 (hard)
ISBN 13  978-0-398-07693-1 (paper)   ISBN 10  0-398-07693-6 (paper)  

Library of Congress Catalog Card Number: 200604-9382

With THOMAS BOOKS careful attention is given to all details of manufacturing
and design. It is the Publisher’s desire to present books that are satisfactory as to their
physical qualities and artistic possibilities and appropriate for their particular use.
THOMAS BOOKS will be true to those laws of quality that assure a good name

and good will.

Printed in the United States of America
SR-R-3

Library of Congress Cataloging-in-Publication Data

Gerontechnology : growing old in a technological society / edited by Gari Lesnoff-Caravaglia.
p. cm.

Includes bibliographical references and index.
ISBN 0-398-07692-8 -- ISBN 0-398-07693-6 (pbk.)
1. Older people--Care--Technological innovations. 2. Self-help devices for people with dis-

abilities. 3. Gerontology--Technological innovations. 4. Geriatrics--Technological innovations.
I. Lesnoff-Caravaglia, Gari.

RA564.8.G4721 2007
618.970028--dc22

2006049382



CONTRIBUTORS

Rodney Diaz, M.D.
Assistant Professor

Department of Otolaryngology
University of California–Davis

Davis, California

Michael Fischer, O.D., FA.A.O.
Director of Low Vision Services

Lighthouse International, New York
Optometric Consultant, Northport Virginia Medical Center

Adjunct Assistant Clinical Professor
SUNY College of Optometry

James L. Fozard, Ph.D.
School of Aging Studies

University of South Florida
Tampa, Florida

William D. Kearns, Ph.D.
Department of Aging and Mental Health

Louis de la Parte Florida Mental Health Institute
University of South Florida

Tampa, Florida

Gari Lesnoff-Caravaglia, Ph.D.
Professor, School of Health Sciences

Ohio University
Athens, Ohio

v



Cynthia R. Marling, Ph.D.
Assistant Professor

School of Electrical Engineering and Computer Science
Ohio University

Athens, Ohio

Arunkumar Pennathur, Ph.D.
Associate Professor, Industrial Engineering Program

University of Texas at El Paso
El Paso, Texas

Joelle Pineau, Ph.D.
McGill University, School of Computer Science

Montreal, Quebec, Canada

Rozanne M. Puleo, M.S., R.C.E.P.
Age-Lab – Ideas + Technology for Quality Living

Massachusetts Institute of Technology
Cambridge, Massachusetts

Nicholas Roy, Ph.D.
Massachusetts Institute of Technology

Computer Science and Artificial Intelligence Laboratory
Cambridge, Massachusetts

Eric W. Sargent, M.D., F.A.C.S.
Otologist/Neurotologist, Michigan Ear Institute

Farmington Hills, Michigan
Clinical Associate Professor, Department of Otolaryngology

Wayne State University School of Medicine
Detroit, Michigan

Cynthia Stuen, D.S.W.
Senior Vice President for Education

Lighthouse International
New York, New York

vi Gerontechnology



PREFACE

Awareness of the potential role of technology to extend the inde-
pendence of older adults has grown significantly in the past

decades. As two critical trends converge—the global aging of the older
population and the rapid acceleration of technological development—
they will have a marked effect upon all spheres of human experiencing.
The presence of an increasingly older population calls for a reevalua-
tion of the meaning of life, death, and the quality and nature of human
experience. Aging does not occur in isolation but is a reflection of soci-
etal attitudes and resulting practical outcomes. Such practical respons-
es are principally the purview of engineering, technology, and the
biomedical sciences. The societal attitudes represent the ethical, philo-
sophical, and social bases of the culture. Together they provide the
inevitable link between the fields of gerontology and technology:
Gerontechnology.

Gerontechnology, as an expression of the practical and the theoreti-
cal, forces an examination of the contemporary world, its immediate
needs, and future trends. For gerontologists this has meant a conscious
assessment of the role of technology in the ameliorating, prolonging,
and concluding of human life. For engineers and developers of tech-
nologies, the presence of increasing numbers of persons over the age of
65 has forged a new vision of the role of technology in the practical pur-
suit of healthy and rewarding long life. 

The six sections of the book detail this relationship. The first two
chapters of Part I describe the multifaceted convergence of technology
and aging, as well as the problems and challenges it presents. Part II
serves as an introduction to both gerontologists and engineers to the
nature of the aging process and potential areas of technological inter-
vention. These four chapters cover the age-related changes due to dis-
ease or senescence inherent in human aging and outline specific health
issues. The effects of lifestyle and the environment upon gerontechnol-
ogy are given particular attention. 
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Part III addresses the problems and processes of invention, particu-
larly ergonomics, which lead to the development of technologies specif-
ically designed for the enhancement of the lives of the older population.
The chapter on interventions and modifications of the environment has
particular significance for the altering of the human environment in
ways that can complement and enrich the experience of growing older. 

Major factors in successful aging are the special senses, specifically
vision and hearing. Part IV explores the range of sensory interventions
currently available, as well as describing those that hold promise for
future older populations. Chapters in Part IV explore problematic
issues and innovative methods for their resolution.

Part V focuses on automation through the employment of robots and
advanced forms of transportation. The utilization of robots to increase
the independence of older persons is the subject of Chapter 11; while in
Chapter 12, personal mobility, as well as technological assistive mobil-
ity devices are given attention. Issues of transportation are discussed
from the perspectives of their effects upon lifestyle and well-being. Both
chapters delineate areas of future research efforts. 

In the closing section, Part VI, Chapter 13 is devoted to discussion of
information processing communication, an essential ingredient in the
growth and direction of Gerontechnology. The final chapter examines
the effects of the constant and continuing interplay between technolo-
gy and aging. It also analyzes human experience from the perspective
of the extraordinary framework for living provided by the growth of an
aging population and the advanced technologies which have led to the
conceptualization of Gerontechnology. 

The prevalent belief is that all aspects of human life should be open
to their potential realization by all persons, regardless of age. Conse-
quently, age, in and of itself, is not a condition for determining the
breadth or scope of life experience. Thus, Gerontechnology may be
viewed as directly providing new life and new opportunities to those
reaching advanced ages—the herald of a new age for all men and
women.

This volume was developed under the auspices of an 1804 Grant
sponsored by Ohio University. The assistance provided by my
Research Assistant, Rebecca Brashears, is gratefully acknowledged. 

Gari Lesnoff-Caravaglia, Ph.D.
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PART I





Chapter 1 

GERONTECHNOLOGY: THE LINKING OF
GERONTOLOGY AND TECHNOLOGY

GARI LESNOFF-CARAVAGLIA

INTRODUCTION

The application of technology to gerontology is not simply the enlist-
ing of current methods to alleviate existing problems. The response

must be a revolutionary conceptual view that takes into account the
fact that the coupling of an aging population with the advances of sci-
ence and technology herald a new frontier.

The designing and marketing of new technologies and assistive
devices to enhance the independence of the elderly is, in itself, a radi-
cal departure from the long-held position of regarding the elderly as a
group that would not be the major target for expensive medical, engi-
neering, environmental, or lifestyle interventions. The old were to con-
tinue to grow old and to gradually die. Intervention was not regarded
as critical. The illnesses of old age were of natural causation and were
to take their course. This stance is well illustrated by the overworked
statement: What do you expect at your age? To decline was natural, to
experience sensory loss was unavoidable, and to become increasingly
dependent upon family and society was an unfortunate inevitability.

The view that older persons could and preferred to remain active and
productive, and would actively seek health counsel and aid in order to
become advocates on their own behalf, has caught the world by sur-
prise. It appears that a futuristic prediction has come true. Many such
futuristic predictions, however, did not take into account an increasing-
ly older and healthier population that would alter the nature of aging.
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The future has traditionally always belonged to the young. That societies
should concern themselves in creating a future for the old is unprece-
dented, not only in thought, but is a reversal of the entire Western tradi-
tion which is built upon a youthful future-time orientation. 

The linkage of gerontology, the multidisciplinary scientific study of
aging, with technology has led to a new focus within education and
research: Gerontechnology. The current demographic and technologi-
cal explosion is closely linked to scientific information on the aging
process. The quality of health care, housing, the environment, employ-
ment, transportation, information services, and recreational activities
will continue to be heavily influenced by scientific and technological
advances. Many of these developments have already demonstrated a
potential to enhance the quality of life of older persons, but the appli-
cation of scientific findings to the development of specific technological
products is yet largely unexplored and underdeveloped. 

Health

Health is a major determinant of well-being. Delivery of health serv-
ices, technological advances in biomedical research and engineering,
and advances in understanding the importance of nutrition in the later
years have each contributed to the increasing longevity of men and
women. As people live longer, the quality of life becomes a pressing
issue. Technological innovations must not simply delay death but must
facilitate daily activities and the enjoyment of life (Bang, Bien, & Ste-
fanov, 2004). Areas of concern that call for continued attention include
advances that allow individuals with arthritis, vision and hearing loss,
cardiovascular disease, or amputations to remain in the community in
an independent and productive capacity.

Home Health Care

There is a growing and persistent interest on the part of the elderly in
maintaining control over their lives and in selecting lifestyles built upon
personal choice. Further, expectations have increased with respect to
the number and types of technological interventions that people are
willing to have introduced into their homes (Hughes, 2004). While
lower health care costs can be one deciding factor in favor of such

6 Gerontechnology



home health care interventions, what is equally significant is the fact
that older individuals increasingly balk at admission to health care facil-
ities such as hospitals and nursing homes which deprive them of per-
sonal control.

While the experience of a life long lived alters older individuals’
needs and wishes, their increasing sophistication and knowledge of
their own health status and the health care system convinces them that
most traditional health care settings are inappropriate. The changes in
health care alternatives over which societies slowly and painfully delib-
erate, have led older individuals to opt for systems based on personal
choice. As the educational level, political acumen, and economic status
of the elderly continue to rise, the demand by the elderly for health care
within the home setting or within the community also rises. At the same
time, their conventional fear of authority figures such as doctors,
lawyers, bureaucrats, and overbearing adult children has diminished.
For many, appropriate health care and the home environment have
become synonymous.

Housing and Environment

Housing and the larger environment constitute critical determinants
of the lifestyle of an older person. Many individuals perceive their visu-
al world with less clarity while others have difficulty with mobility when
climbing stairs, rising out of chairs or tubs, reaching for objects, or car-
rying out many routine, but important tasks. Often these changes are
due to irreversible physiological processes, but the environment may
either exaggerate or minimize the functional limitations commonly
associated with old age (National Research Council, 2003).

An important component of adapting environments to older persons
is the implementation of technological innovations. Bathroom devices
increase safety, while kitchen modifications may encourage prepara-
tion of food and ultimately better nutrition. Large print may allow more
communication with the outside world, and clearly demarcated steps
and curbs may promote a greater willingness to venture beyond the
confines of one’s home. Transportation systems encourage access to the
larger community and support continuation of a network of social rela-
tions. A supportive environment which removes or minimizes barriers
allows older persons to live with greater independence, security, and
dignity (“Rocket Science,” 2004).

Gerontechnology: The Linking of Gerontology and Technology 7



Employment

Employment of older workers will become increasingly frequent as
the work force itself ages. Technological innovations designed for older
employees not only increase productivity and safety in the workplace
but also provide the community with valuable resources. Whether
older people work full-time or part-time at a new or continued career,
they represent a potentially significant consumer group. Older workers
can benefit from technological advancements both by their meaningful
involvement in the work-force and by their capacity to consume prod-
ucts and services.

Learning and Recreation

Learning is often defined as comprising four categories of skill: sur-
viving (learning for economic sufficiency); coping (learning for practi-
cal life skills); giving (learning for community contribution), and
growing (learning as part of life span development). Recreation, in
many respects, is an important aspect of personal growth and frequent-
ly involves an investment in both innovative products as well as servic-
es, such as those offered through travel or continuing education.
Technological innovations designed to advance learning are sophisticat-
ed and readily available. However, the needs of the older learner must
remain a central focus in the design and development of such products.

In general, the role of technology will become increasingly important
in the lives of older persons. Research efforts must be broadened to
examine the needs of the well elderly in addition to those who suffer
from impairments (Lesnoff-Caravaglia, 1999). Underlying the develop-
ment of new products and services is the opportunity to facilitate and to
enrich life in the later years and to promote the interactions between
two major revolutions ongoing in the United States and the world at
large: the aging of the population and the advancement of technology.
The four basic concerns of older persons encompass: health care, hous-
ing and the environment, employment, and recreational and educa-
tional opportunities.

Global Aging

At the initiation of the twenty-first century, it became quite clear that
one of the major and preeminent worldwide phenomena was that of

8 Gerontechnology
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