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Preface

Background: The majority of our increasing elder adult population requires some
degree of formal and/or informal care because of loss of function as a result of
failing health. According to the Centers for Disease Control (CDC), nearly three-
quarters of elder adults suffer from one or more chronic diseases. Examples include
arthritis, hypertension, and diabetes, to name a few. The cost and burden of caring
for elder adults is steadily increasing.

Changes in the Medicare system led to a shift in the responsibility for care from
institutions (nursing homes, etc.) to the community (individuals and families). The
role of informal caregivers in providing care to the elder adult population has greatly
increased in the past two decades. Consequently, informal caregivers have come to
be viewed as an unpaid extension of professional caregivers, providing most of the
care to elder adults requiring long-term care. In fact, national databases derived from
different sources have provided unequivocal evidence that family and friends are the
sole care providers for about three-quarters of all community-dwelling elder adults.
Informal caregivers have experienced increased physical burdens and emotional
strains because of this shift in long-term elder care responsibilities. Furthermore,
healthcare providers are faced with a shrinking professional caregiving work force
at the same time.

On the contrary, the proportion of the world’s population of individuals over the
age of 60 years is expected to double by 2030 to 20%. In the USA, the number of
elder adults is expected to grow to 108 million over the next 15 years, which rep-
resents 45% of the adult population. Elder adults currently account for 60% of the
overall healthcare spending in the USA. Appropriate management of chronic disease
in older adults can reduce the US health care bill by up to 50%. Furthermore, 92%
of these elder adults live alone in their own apartments, homes, independent living
facilities, or assisted living facilities, including about 50% of those 75 years and
older. Such statistics demonstrate an urgent need for innovative telehealth/telecare
tools that enable elder adults to live independently and maximize caregivers’ effi-
cacy by providing timely health information and delivering more effective care. This
change in the demographics and its potential economic impact on industrialized
nations has prompted active research in automated systems for functional and health
status monitoring and assistance, enabled by recent technological advancement.
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vi Preface

In the meantime, advances in sensor, communication, and information technolo-
gies have created opportunities to develop novel tools enabling remote manage-
ment and monitoring of chronic diseases, emergency conditions, and the delivery
of health care. In-home health assessment and monitoring has the added benefit of
measuring individualized health status and reporting it to the primary care provider
and caregivers alike, allowing timelier and targeted preventive interventions. Health
monitoring in home environments can be accomplished by a) ambulatory monitors
that utilize wearable sensors and devices to record physiological signals; b) sen-
sors embedded in the home environment and furnishings to unobtrusively collect
behavioral and physiological data; or c) a combination of the two.

Aim and scope: This book addresses technologies targeted at the assessment,
early detection, and the mitigation of common geriatric conditions including decline
in functional abilities, gait, mobility, sleep disturbance, vision impairment, hearing
loss, falls, and cognitive decline. This book not only describes the state of both
embedded and wearable technologies, including technologies under research and
on the brink of translation into products, but also focuses on research showing the
potential utility of these technologies in the field.

Chapter 1 presents an introduction and reviews the statistics that make a com-
pelling case for development and utilization of technologies for the geriatric care.
Chapter 2 presents a comprehensive review of functional assessment instruments
and promising technologies used in functional assessment of elders. Chapter 3 cov-
ers mobility and gait assessment technologies, whereas Chapter 4 reviews mobility
aid technologies for the elderly. In Chapter 5, we review sleep disorders in older age
and sleep assessment technologies, with emphasis on in-home assessment technolo-
gies. Chapter 6 presents a comprehensive review of age-related changes in vision
and corrective technologies, whereas Chapter 7 addresses the management of hear-
ing loss in older age. Chapter 8 is dedicated to falls, fall detection, and fall preven-
tion technologies. Finally, Chapter 9 addresses emerging computer-based cognitive
assessment technologies.

We believe, and hope, that this work will fill a gap in the knowledge and will be
invaluable to Eldercare practitioners, as well as medical student studying Geriatrics
and interested in gerotechnology, social studies, students studying gerontology
and interested in gerontechnology, and nursing students interested in Geriatric
Nursing, in addition to engineering students interested in Eldercare Technologies,
and researchers from a broad spectrum of disciplines, particularly those interested
in field experience and the end-user’s perspective. This volume comes at a time
when interest in Eldercare Technology and the need for effective and appropriate
technologies especially are peaking.

Washington, District of Columbia Majd Alwan
Charlottesville, Virginia Robin A. Felder
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