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PREFACE

Remarkably, much of the science that underpins geriatric
physical therapy is less than 30 years old. It was only in
1990 that Fiatarone published the study that described
the profound effects of progressive and high-resistance
exercise on frail elders, initiating an avalanche of research
about the effects of exercise on aging adults as well as
spurring investigations to challenge beliefs about the inev-
itability of the downward health trajectory of older adults.
In every area of geriatric science, remarkable strides have
been made in the understanding of the systemic, clinical,
and psychosocial effects of the aging process. Of particu-
lar interest to physical therapy clinicians are the intended
and unintended consequences of lifestyle on the aging pro-
cess. But understanding the science isn’t sufficient to pro-
vide interventions to an older adult. The physical therapy
clinician also uses psychosocial and clinical skills to help
the older adult manage individual complexity. The fourth
edition of this textbook reflects the breadth of knowledge
and interventions necessary to provide best practices in
the delivery of physical therapy for older adults. The
development of competent, reflective geriatric physical
therapy professionals, a continued focus of this text, is fos-
tered through analysis, synthesis, and application of cur-
rent science and expert opinion within a functional
context in this edition. Additionally, the text has increased
its international focus with the addition of several interna-
tional authors, reflecting the globalization of geriatric
physical therapy care.

The fourth edition includes several new chapters that
reflect the application of science to clinical practice. While
the basic organization of the text has not changed, the
reader will note changes in each section. For example,

in Part I, Foundations, a chapter on Psychosocial Aspects
of Aging has been added, reflecting the wholistic nature of
patient care.

Part II presents the core practices and interventions used
for every older adult, across systems and pathology. New
chapters in this section include Functional Performance
Measures and Patient Education. Evaluation, diagnosis,
and plan of care is the focus of Part III. New chapters
include the Frail Older Adult, Older Patient with Neuro-
logical Conditions, andOlder PatientwithCardiovascular
and Pulmonary Conditions. Part IV chapters address spe-
cial issues and their interventions with new chapters on
Caregiving and Postsurgical Orthopedic Conditions. The
continuum of care is reflected in Part V and includes a
new chapter on theAcuteManagement of theOlderAdult.
Finally, Part VI provides a chapter on health policy and
advocacy that addresses the role of the physical therapy
professional within a societal framework.

This fourth edition reflects a change in the title toGuc-
cione’s Geriatric Physical Therapy. AndrewGuccione, the
first editor and conceptualizer of this text, always had the
goal of providing a text about geriatric physical therapy
that was of the highest credibility based on current science
and expert clinical thought and that would advance the
provision of the physical therapy care of older adults.
We are indebted to him for his vision and encouragement
and hope this text reflects his intent and commitment to
excellence.

Dale Avers, PT, DPT, PhD, FAPTA
Rita A. Wong, PT, EdD, FAPTA
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INTRODUCTION

All physical therapists, not just those working in settings
traditionally identified as “geriatric,” should possess
strong foundational knowledge about geriatrics and be
able to apply this knowledge to a variety of older adults.
Although the fundamental principles of patient manage-
ment are similar regardless of patient age, there are unique
features and considerations in the management of older
adults that can greatly improve outcomes.

The first wave of the baby-boomer generation turned
65 years old in 2011. This group, born post–World
War II, is much larger than its preceding generation, in
terms of both the number of children born during this
era (1946 to 1965) and increased longevity of those in that
cohort. The 2008 landmark report of the Institute ofMed-
icine (IOM) Retooling for an Aging America1 provides a
compelling argument for wide-ranging shortages of both
formal and informal health care providers for older adults
across all levels of the health care workforce (professional,
technical, unskilled direct care worker, and family

caregiver). These shortages include shortages of physical
therapists and physical therapist assistants. The report
provides numerous recommendations for enhancing the
number of health care practitioners and the depth of
preparation of these practitioners. The goal of this text-
book is to provide a strong foundation to support physical
therapists who work with older adults.

TheU.S.Census Bureau reports that in 2016, 15%of the
population was age 65 years or older; by 2030, one in five
Americans is projected to be an older adult.2Undoubtedly,
with very few exceptions, themajority of the caseload of the
average physical therapist will soon consist of older adults.
Despite this, physical therapists still tend to think about
“geriatrics” in terms of care provided to frail individuals
in a nursing home, hospital, or home care setting. Although
these are important practice settings for geriatric physical
therapy, physical therapists must recognize and be ready
to provide effective services for the high volume of older
adult patients who range from the very fit to the very frail,
across inpatient and outpatient settings.

Copyright © 2020, Elsevier Inc. 1



AGING

Whenworkingwith theolderadult, it is important tounder-
stand the concept of aging and the rationale behind the high
variability and differences among older adults in the aging
process. Usual aging, or typical changes in physiological
functioning observed in older adults, represents a combina-
tion of normal (unavoidable) aging-related decline and
modifiable factors associated with lifestyle such as physical
activity, nutrition, and stress management. For many older
adults, a substantial proportion of “usual” age-related
decline in functional ability represents “deconditioning”
as most older adults do not engage in sufficient physical
activity and exercise to derive health benefits. This decline
can be partially reversible with lifestyle modification.

Aging trajectories that go beyond typical aging have
been described by a variety of terms such as healthy aging,
optimal aging, successful aging, active aging, and aging
well.3 In 1997, Rowe and Kahn4 provided a model of suc-
cessful aging that includes the following components: (1)
absence of disease and disability, (2) high cognitive and
physical functioning, and (3) active engagement with life.
Although helping older adults avoid disease and disease-
related disability is a central consideration for all health
care practitioners, the reality is that the majority of older
adults do have at least one chronic health condition, and
many, particularly among the very old, livewith functional
limitations and disabilities associated with the sequelae of
one or more chronic health conditions. Brummel-Smith
expanded the concepts of Rowe and Kahn in the depiction
of optimal aging as a more inclusive term than successful
aging. Brummel-Smith defines optimal aging as “the
capacity to function across many domains—physical,
functional, cognitive, emotional, social, and spiritual—
to one’s satisfaction and in spite of one’s medical condi-
tions.”5This conceptualization recognizes the importance
of optimizing functional capacity in older adults regard-
less of the presence or absence of a chronic health condi-
tion. Recently, the American Geriatrics Society
published aWhite Paper on Healthy Aging in which they
recommend that the definition of healthy aging include
“concepts central to geriatrics, such as culture, function,
engagement, resilience, meaning, dignity and autonomy,
in addition to minimizing disease.”6

HEALTH, FUNCTION, AND DISABLEMENT

TheWorld Health Organization (WHO) defines health as
a “state of complete physical, psychological, and social
well-being, and not merely the absence of disease or infir-
mity.”7 According to this definition, “health” is best
understood as an end point in the major domains of
human existence: physical, psychological, and social. In
contrast to assuming “complete health” as the expected
end point of an episode of care, physical therapists work
across the spectrum, from wellness to the end of life, to

ensure outcomes associated with achieving the highest
level of function possible wherever someone may be
placed on that spectrum.

There have been several attempts to construct a model
of health status that describes the relationship between
health and function or, more precisely, describes the
process of how individuals come to be disabled (disable-
ment) and identifies factors, including therapeutic inter-
ventions, that can mitigate disablement (enablement
process). The traditional medical model of disablement
assumes a causal relationship between disease and illness.
In this narrow perspective, disablement is primarily
dependent on the characteristics of the individual (i.e.,
his or her pathology) that require an intervention to
alleviate that can only be provided by a health care
professional. The social model of disability fundamentally
broadens the focus away from an exclusive concentration
on the disease-related physical impairments of the individ-
ual to also include the individual’s physical and social
environments that can impose both disabling limitations
and enabling mitigation of limitations.8 Subsequent
models of the twin processes of disablement and enable-
ment have further explored the relationship of the envi-
ronment to functional independence. In the 1960s,
sociologist SaadNagi characterized disablement as having
four distinct components that evolve sequentially as an
individual loses well-being: disease or pathology, impair-
ments, functional limitations, and disability.9,10 His work
is associated with the biopsychosocial model, which
recognizes the importance of psychological and social fac-
tors on the patient’s experience of illness. In the late 1980s
and early 1990s, Jette, Verbrugge, and Guccione began
exploring the process of disablement as a framework to
assist physical therapists to clarify the domains of prac-
tice.11–15 They proposed a multifactorial disablement
framework that included the influence of environmental
demand and individual capabilities on disability (Fig. 1.1).

A further elaboration ofNagi’s model was presented by
Brandt and Pope in a 1997 report from the IOM.16 This
revised model introduced the concept of enablement that
explicated the balance between inevitable and reversible
disablement depending on the confluence of disabling
and enabling factors at the interface of a person with the
environment. If ramps were introduced to allow access
to the home or therapeutic exercises implemented that
improved functionalperformance, then the individualwith
a neuromuscular condition precluding his or her ability
to negotiate stairs has experienced a “disabling–enabling
process.” The IOM model has three dimensions: the per-
son, the environment, and the interaction between the per-
son and the environment. Their conceptualization allows
us to understand how two older adults presenting with
similar impairments associated with a right cerebrovascu-
lar accident can have different levels of disability according
to theuniquenessof each individual and theenvironment in
which they live. Physical therapists can use this informa-
tion to promote optimal aging in the older adult.

2 CHAPTER 1 Geriatric Physical Therapy in the 21st Century: Overarching Principles and Approaches to Practice



International Classification of Functioning,
Disability, and Health

The WHO also independently took on the task of devel-
oping a conceptual framework for describing and classify-
ing the consequences of diseases. In 1980, they presented
the International Classification of Impairments, Disabil-
ities, and Handicaps (ICIDH).17 In response to concerns
about the ICIDH, the WHO developed a substantially
revised International Classification of Functioning,
Disability and Health (ICF) in 2001 to “provide a unified
and standard language and framework for the description
of health and health-related states.”18 In 2007, the IOM
endorsed the adoption of this framework “as a means of
promoting clear communication and building a coherent
base of national and international research findings to
inform public and private decision making.”19 The 2008
House of Delegates for the American Physical Therapy
Association also embraced terminology of the ICF
and initiated the process of incorporating ICF language
into all relevant association publications, documents,
and communications (http://www.apta.org/uploadedFiles/
APTAorg/About_Us/Policies/PracticeEndorsementICF.
pdf#search=%22HOD%20P06-08%22.AccessedJune30,
2019).

The ICF model, illustrated in Fig. 1.2, employs a biop-
sychosocial approach that is compatible with many of the
concepts from Nagi and the IOM’s work on enablement
and disablement. The ICFmodel is designed to encompass
all aspects of health and include all situations that are
associated with human functioning and its restrictions.
Key operational definitions that allow interpretation
and application of the ICF model are listed in Box 1.1.
There are varying levels within the ICF’s taxonomic

classification schema of human functioning and disability.
The first level consists of the broad categories of body
functions, body structures, activities and participation,
and environmental factors. Physical therapists will typi-
cally be most interested in the section that discusses activ-
ities and participation and the subsection on mobility that
delineates actions associated with (1) changing and main-
taining body position; (2) carrying, moving, and handling
objects; (3) walking and moving; and (4) moving around
using transportation. The ICF attempts to provide a com-
mon language to describe patients’ behaviors and environ-
mental situations that need to be taken into consideration
when making clinical decisions, especially in regard to
optimizing human performance in the older adult.
Health Condition. In contrast to focusing on disease,
health condition is an ongoing pathologic state that is delin-
eated by a particular cluster of signs and symptoms. The
ICF includes any health condition that takes the individual

Biological factors
Congenital conditions

Genetic predispositions

Demographic factors
Age, sex,

education, income

Pathology/
pathophysiology

Impairment
Functional
limitations

Disability

Comorbidity
Health habits

Personal behaviors
Lifestyles

Psychological
attributes

(motivation, coping)
Social support

Physical
and social

environment

Medical care
Medications/therapies

Mode of onset and duration
Rehabilitation

Prevention and the Promotion of Health, Wellness, and Fitness

FIG. 1.1 An expanded disablement model. (Adapted with permission from Guccione AA. Arthritis and the process of disablement. Phys Ther.
1994;74:410.)

Health condition
(disorder or disease)

Activities
Body functions
and structures

Participation

Environmental
factors

Personal
factors

FIG. 1.2 International Classification of Functioning, Disability and
Health (ICF) model. (From the World Health Organization. Interna-
tional Classification of Functioning, Disability, and Health: ICF.
Geneva, Switzerland: World Health Organization; 2001: 18.)

3CHAPTER 1 Geriatric Physical Therapy in the 21st Century: Overarching Principles and Approaches to Practice

http://www.apta.org/uploadedFiles/APTAorg/About_Us/Policies/PracticeEndorsementICF.pdf#search=%22HOD%20P06-08%22
http://www.apta.org/uploadedFiles/APTAorg/About_Us/Policies/PracticeEndorsementICF.pdf#search=%22HOD%20P06-08%22
http://www.apta.org/uploadedFiles/APTAorg/About_Us/Policies/PracticeEndorsementICF.pdf#search=%22HOD%20P06-08%22


away from the “state of complete physical, psychological,
and social well-being” and builds upon the evolving accep-
tance of wellness as an attainable goal.18 The International
Classification of Disease, 11th revision (ICD-11), also a
product of the WHO, offers a classification schema that
provides a comprehensive listing of health conditions.
Impairment of Body Structure or Function.
Impairments, defined as alterations in anatomic, physio-
logical, or psychological structures or functions, typically
evolve as the consequence of disease, pathologic pro-
cesses, or lesions, altering the person’s normal health state
and contributing to the individual’s illness. For example,
physical impairments, such as pain and decreased range of
motion (ROM) in the shoulder, may be the overt manifes-
tations (or symptoms and signs) of either temporary or
permanent disease or pathologic processes for some, but
not necessarily all, older adult patients. The genesis of
an impairment can often be unclear. Poor posture, for
example, is neither a disease nor a pathologic state, yet
the resultant muscle shortening and capsular tightness
may present as major impairments in a clinical examina-
tion. Thus, not all older adults are patients because they
have a disease. Some individuals are treated by physical
therapists because their impairments are a sufficient
enough cause for intervention regardless of the presence
(or absence) of disease or active pathology.

Given that much of physical therapy is directed toward
remediating or minimizing impairments, additional elab-
oration of the concept of impairment is particularly useful
in geriatric physical therapy. Schenkman and Butler have

proposed that impairments can be classified in three ways:
direct, indirect, and composite effect.20 Direct impair-
ments are the effect of a disease, syndrome, or lesion
and are relatively confined to a single system. For exam-
ple, they note that weakness can be classified as a neuro-
muscular impairment that is a direct effect of a peripheral
motor neuropathy in the lower extremity. Indirect im-
pairments are impairments in other systems that can
“indirectly” affect the underlying problem. For example,
ambulation training of a patient with a peripheral motor
neuropathy may put excessive strain on joints and liga-
ments, resulting in new musculoskeletal impairments.
The combination of weakness from the primary motor
neuropathy and ligamentous strain from excessive forces
on the joints may lead to a composite effect, the impair-
ment of pain.

Using neurologic dysfunction as the vehicle, Schenk-
man and Butler described this three-category concept of
impairment by categorizing clinical signs and symptoms
into impairments that have a direct, indirect, or composite
effect, thus bringing together into a cohesive relationship
the diverse data of the medical history and the findings of
the clinical examination. For example, consider a 79-year-
old womanwith severe peripheral vascular disease (PVD).
Upon clinical examination, the physical therapist notes
that this individual has lost sensation below the right knee.
Sensory loss is an impairment that would be classified as a
direct effect of PVD. As the individual is ambulating less
and cannot sense full ankle ROM, loss of ROMmay be an
indirect effect of the patient’s PVD on the musculoskeletal

BOX 1.1 International Classification of Functioning, Disability and Health (ICF) Definitions

Health Condition: umbrella term for disease (acute or chronic), disor-
der, injury, or trauma; may also include other circumstances such as
pregnancy, aging, stress, congenital anomaly, or genetic predisposi-
tion; coded using International Classification of Disease, 11th revision
• Body Functions: the physiological functions of body systems, includ-
ing psychological functions

• Body Structures: the structural or anatomic parts of the body such as
organs, limbs, and their components classified according to body
systems

• Impairment: a loss or abnormality in body structure or physiological
function (including mental functions)

• Activity: the execution of a task or action by an individual; represents
the individual perspective of functioning

• Activity Limitation: difficulties an individual may have in executing
activities

• Participation: a person’s involvement in a life situation; represents
the societal perspective of functioning

• Participation Restriction: problems an individual may experience in
involvement in life situations

• Functioning: umbrella term for body functions, body structures,
activities, and participation; denotes the positive aspects of the
interaction between an individual (with a health condition) and that
individual’s contextual factors (environmental and personal factors)

• Disability: umbrella term for impairments, activity limitations, and
participation restrictions; denotes the negative aspects of the inter-
action between an individual (with a health condition) and that indi-
vidual’s contextual factors (environment and personal factors)

• Contextual Factors: factors that together constitute the complete
context of an individual’s life, and in particular the background
against which health states are classified in the ICF; there are
two components of contextual factors: environmental factors and
personal factors
• Environmental Factors: constitute a component of the ICF and
refer to all aspects of the external or extrinsic world that form
the context of an individual’s life and as such have an impact
on that person’s functioning; they include the physical world
and its features, the human-made physical world, other people
in different relationships and roles, attitudes and values, social
systems and services, and policies, rules, and laws

• Personal Factors: contextual factors that relate to the individual
such as age, gender, social status, life experience, and so on that
are not currently classified in the ICF but which users may incor-
porate in their application of the classification

(From: World Health Organization. International Classification of Functioning, Disability, and Health: ICF. Geneva, Switzerland: World Health Organization; 2001.)
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system. The combination of the direct impairment (sen-
sory loss below the knee) and the indirect impairment
(decreased ROM in the ankle) may help to explain
another clinical finding, poor balance, which can be
understood as a composite effect of other impairments.
Piecing clinical data together in this fashion allows the
therapist to uncover the interrelationships among a
patient’s PVD, loss of sensation, limited ROM, and bal-
ance deficits. Without a framework that sorts the patient’s
clinical data into relevant categories, the therapist might
never comprehend how the patient’s problems came to
be and thus how to intervene. Treatment consisting of bal-
ance activities alone would be inappropriate, because the
therapist must also address the loss in ROM as well as
teach the patient to compensate for the sensory loss to
remediate the impairments.
Activity Limitation. Although most of us anticipate that
our body systems will deteriorate somewhat as we age, an
inability to do for oneself from day to day perhaps most
clearly identifies when adults are losing their health.
Activity limitations result from impairments and consist
of an individual’s inability to perform his or her usual
functions and tasks such as reaching for something on
an overhead shelf or carrying a package. As measures of
behaviors at the level of a person, and not anatomic or
physiological conditions, limitations in the performance
of activities should not be confused with diseases or
impairments that encompass aberrations in specific tis-
sues, organs, and systems that present clinically as the
patient’s signs and symptoms.

Although most older adults seeking care for a health
condition are likely to carry at least twomedical diagnoses,
each ofwhichwill manifest itself in particular impairments
of the cardiopulmonary, integumentary, musculoskeletal,
or neuromuscular systems, impairment does not always
entail activity limitations. One cannot assume that an indi-
vidual will be unable to perform the actions and roles of
usual daily living by virtue of having an impairment alone.
For example, an adult with osteoarthritis (disease) may
exhibit loss of ROM (impairment) and experience great
difficulty in transferring from a bed to a chair (action).
Another individual with osteoarthritis and equal loss of
ROM may transfer from bed to chair easily by choosing
to use an assistive device or by participating in a supervised
muscle-strengthening program. Sometimes patients will
overcome multiple, and even permanent, impairments by
the sheer force of their motivation.

The degree to which limitations in physical functional
activities may be linked to impairments has not been fully
determined through research, and there is a critical need to
update the epidemiology of impairment and action/func-
tion among older adults. The relatively few studies that
have been reported in the literature support a generally
linear but modest relationship between impairments such
as strength and functional status, perhaps because func-
tional status requires a relatively low level of strength
and thus experiences a ceiling effect. Such data are

essential to both (1) identifying relevant functional out-
comes of an intervention and (2) establishing the dose–
response relationship for an efficacious intervention that
is known to remediate impairments to a particular degree
or magnitude and is sufficient to produce a clinically
important change in an individual’s functional status.
Participation Restriction. In revising the ICIDH, the
WHO rejected the term handicap and introduced an alter-
native concept, participation, which is associated with its
specific definition of activity and activity limitation.18 It is
defined as “involvement in life situations” and is charac-
terized by a person’s performance of actions and tasks in
that individual’s actual environment. Participation
restriction is characterized by discordance between the
actual performance of an individual in a particular role
and the expectations of the community for what is normal
or typically expected behavior for an adult. Being unable
to fulfill desired social roles is also associated with the
term disability.9 The meaning of disabled is taken from
the community in which the individual lives and the cri-
teria for normal within that social group. The term dis-
abled connotes a particular status in society. Labeling a
person as disabled requires a judgment, usually by a pro-
fessional, that an individual’s behaviors are somehow
inadequate based on the professional’s understanding of
the expectations that the activity should be accomplished
in ways that are typical for a person’s age as well as cul-
tural and social environment.

The ICF has redefined the term disability to reflect the
summative negative aspects of the interaction between an
individual who has a health condition and that individ-
ual’s environment and personal factors. It encompasses
impairment, activity limitations, and participation restric-
tions. Thus, disability is the broadest term in the ICF
framework and harkens back to the IOM conceptualiza-
tion that locates disability at the interface of a person’s
capabilities and abilities, personal factors, and the biopsy-
chosocial environment.

The evidence suggests that activity limitations and par-
ticipation restrictions in an older adult population change
over time, and not all older adults exhibit functional
decline. If we follow any cohort of older adults over time,
there will be more activity limitations and subsequent
restrictions in participation overall within the group, but
some individuals will actually improve and others will
maintain their functional level. Restricting the use of the
term disabled to describe only long-term overall functional
decline in older adult populations encourages us to under-
stand a particular older adult’s activity limitations and par-
ticipation restrictions in a dynamic context subject to
change, particularly after therapeutic intervention. Partici-
pation restrictions depend on both the capacities of the indi-
vidual and the expectations that are imposed on the
individual by those in the immediate social environment,
most often the patient’s family and caregivers. Physical
therapists who apply a health status perspective to the
assessment of patients draw on a broad appreciation of
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an older adult as a person living in a particular social con-
text as well as having individual characteristics. Changing
the expectations of a social context—for example, explain-
ing to family members what level of assistance is appropri-
ate to an older adult after a stroke—may help to diminish
disability as much as supplying the patient with assistive
devices or increasing the physical ability to use them.

KEY PRINCIPLES IN GERIATRIC PHYSICAL
THERAPY

Role of Physical Activity and Exercise
in Maximizing Optimal Aging

Lack of physical activity (sedentary lifestyle) is a major
public health concern across age groups. In 2014,
26.9%of adults between 65 and 74 years and 35.3%aged
�75 years reported participating in no leisure-time
physical activity.21 Sedentary lifestyle increases the rate
of age-related functional decline and reduces capacity
for exercise sustainability to regain physiological reserve
following an injury or illness. It is critical that physical
therapists overtly address sedentary behavior as part of
the plan of care for their older adult patients.

Exercise maywell be the most important tool a physical
therapist has to positively affect function and increase
physical activity in older adults.22 Despite a well-defined
body of evidence to guide decisions about optimal inten-
sity, duration, and mode of exercise prescription, physical
therapists often underutilize exercise, with a negative
impact on the potential to achieve optimal outcomes in
the least amount of time. Underutilization of appropri-
ately constructed exercise prescriptions may be associated
with such factors as age biases that lower expectations for
high levels of function, lack of awareness of age-based
functional norms that can be used to set goals and mea-
sure outcomes, and perceived as well as real restrictions
imposed by third-party payers regarding number of visits
or the types of interventions (e.g., prevention) that are
covered and reimbursed under a person’s insurance ben-
efit. Physical therapists should take every opportunity to
apply evidence-based recommendations for physical
activity and exercise programs that encourage positive
lifestyle changes and thus maximize healthy aging.

Slippery Slope of Aging

Closely linked to the concept of healthy aging is the con-
cept of a “slippery slope” of aging (Fig. 1.3). The slope,
originally proposed by Schwartz,23 represents the general
decline in overall physiological ability (that Schwartz
expressed as “vigor”) that is observed with increasing
age. The curve is arbitrarily plotted by decade on the
x-axis so the actual location of any individual along the
y-axis—regardless of age—can be modified (in either a
positive or negative direction) based on lifestyle factors
and illness that influence physiological functioning.

Schwartz has embedded functional status thresholds at
various points along this slope. Conceptually, these
thresholds represent key impact points where small
changes in physiological ability can have a large impact
on function, participation, and disability. These four dis-
tinctive functional levels are descriptively labeled fun,
function, frailty, and failure. Fun, the highest level, repre-
sents a physiological state that allows unrestricted partic-
ipation in work, home, and leisure activities. The person
who crosses the threshold into function continues to
accomplish most work and home activities but may need
to modify performance and will substantially self-restrict
or adapt leisure activities (fun) because of declining phys-
iological capacity. Moving from function into frailty
occurs when managing basic activities of daily living
(BADLs; walking, bathing, toileting, eating, etc.) con-
sumes a substantial portion of physiological capacity,
with substantial limitations in ability to participate in
community activities and requiring outside assistance to
accomplish many home or work activities. The final
threshold into failure is reached when an individual
requires assistance with BADLs as well as instrumental
daily activities and may be completely bedridden.

The concept of functional thresholds and the down-
ward movement from fun to frailty helps explain the
apparent disconnect that is often observed between the
extent of change of physiological functions (impairments)
and changes in functional status. For example, for a per-
son who is teetering between the thresholds of function
and frailty, a relatively small physiological challenge (a
bout of influenza or a short hospitalization) is likely to
drop him or her squarely into the level of “frailty,” with
its associated functional limitations. Once a person moves
to a lower functional level (down the curve of the y-axis),
it requires substantial effort and, typically, a longer time
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FIG. 1.3 Slippery slope of aging depicts the general decline in
overall physiological ability observed with increasing age and its
impact on function. (Adapted from Schwartz RS. Sarcopenia and
physical performance in old age: introduction. Muscle Nerve.
1997;20[Suppl 5]:S10-S12.)
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period to build physiological capacity to move back up to
a higher level (back up the y-axis). Clegg et al., as depicted
in Fig. 1.4, depicted this phenomenon around a compara-
ble threshold descriptor of “functional dependency.”24

Lifestyle changes including increased exercise activities
may enhance efforts for an upward movement along the
slippery slope. Moreover, the further the person is able
to move above a key threshold, the more physiological
reserve is available for protection from an acute decline
in a physiological system. Amajor role of physical therapy
is to maximize the movement-related physiological ability
(vigor) of older adult patients/clients to keep them at their
optimal functional level and with the highest physiologi-
cal reserve.

Ageism

The perception of someone as being old or geriatric is a
social construct that can differ greatly among cultures
and social groups. A Pew Foundation survey25 found that,
on average, a representative sample of the U.S. population
perceives age 68 years as the age at which a person crosses
the threshold to be classified as old. However, the age of
the survey respondent influenced perceptions: Respon-
dents under the age of 30 years identified old age as start-
ing at 60 years; those between 30 and 64 years indicated
70 years as the beginning of old age; and those older than
age 64 years indicated that old age starts at 74 years. The
age of 65 years, which is the typical age when individuals
in the United States become eligible for Medicare, is
probably the most common age identified by medical
researchers and social policy advocates when categorizing
individuals as old.

In reality, perceiving a specific individual as old is often
more associated with the person’s physical appearance

and health status than his or her chronological age. An
80-year-old who is independent, fit, and healthy may
not be described as old by those around her, whereas a
60-year-old who is unfit, has multiple chronic health
problems, and needs help with daily activities that are
physically challenging is likely to be perceived and
described as old.

Ageism, stereotyping, and prejudice toward older
adults, is prevalent in Western culture, including health
care settings.26 The subtle negative attitudes toward older
adults that are often identified among health care practi-
tioners becomemore obvious and influential when old age
is combined with a perception of the patient as having low
motivation, poor compliance, or poor prognosis. Ageism
can result in disparate treatment for women as compared
tomen if they are viewed as being too frail and less encour-
agement of older patients to follow widely endorsed phys-
ical activity guidelines, and can lead to ineffective
communication if the health condition is seen as just being
associated with “old age.”27,28

Many interactions with physical therapists occur at
very vulnerable points in an older adult’s life. For exam-
ple, it is common to first evaluate an older adult in the
midst of an acute hospitalization from a sudden and sig-
nificant illness, in a skilled nursing facility for rehabilita-
tion after hip fracture, or in the outpatient department
during a disabling bout of back pain. When formulating
a prognosis and making recommendations for the aggres-
siveness of interventions, it is easy to fall back on stereo-
types suggesting old patients have low potential for
improvement and low motivation for rehabilitation. It
is true that some older adults enter physical therapy very
low on the slippery slope of aging (frailty and failure
stages). Rehabilitation may be particularly challenging
given prior functional level, requiring the individual to
make conscious decisions about where they want to place
their efforts in the presence of substantially limited
energy reserves, in which case goals not achievable
through physical rehabilitation may guide their decisions.
However, for most older patients, appropriately aggres-
sive physical therapy can substantially affect functional
ability and quality of life. Physical therapists who let age-
ist stereotypes influence their judgment are likely to make
assumptions that underestimate prior functional ability
of individuals and future potential for improvement.
Do not let stereotypes cloud judgment about the capacity
of older adults and the benefit to be achieved by appro-
priately aggressive rehabilitation.

Objectivity in Use of Outcome Tools

Older adults become increasingly dissimilar with increas-
ing age. A similarly aged person can be frail and reside in a
nursing home or be a senior athlete participating in a tri-
athlon. Dissimilarities cannot be attributed to age alone
and can challenge the therapist to set appropriate goals
and expectations. Functional markers are useful to avoid

Independent

Dependent

FUNCTIONAL ABILITIES

“Minor illness”

e.g., UTI

FIG. 1.4 Vulnerability of frail older people to a sudden change in
health status following a minor illness. The green line represents a
fit older person who, following a minor stress such as an infection,
experiences a relatively small deterioration in function and then
returns to homeostasis. The red line represents a frail older person
who, following a similar stress, experiences a larger deterioration that
may manifest as functional dependency and who does not return to
baseline homeostasis. UTI, urinary tract infection. Reprinted with per-
mission from Elsevier (CleggA, Young J, Iliffe S, RikkertMO, Rockwood
K. Frailty in elderly people. The Lancet. 2013;381(9868):752-762).
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inappropriate stereotyping and undershooting of an older
adult’s functional potential. Functional tests, especially
those with normative values, can provide a more objective
and universally understood description of actual perfor-
mance relative to similarly aged older adults, serving as
a common language and as a baseline for measuring pro-
gress. For example, describing an 82-year-old man in
terms of gait speed (0.65 m/s), 6-minute walk test (175 m),
Berg balance test (26/56), and timed five-repetition chair
rise (0) provides a more accurate description than “an older
man who requires mod assistance of two to transfer, walks
75 feetwith awalker, andwhose strength isWFL.”Reliable,
valid, and responsive tests, appropriate for a wide range
of abilities, enhance practice, and provide valuable infor-
mation for our patients and referral sources.

Evidence-Based Practice

Evidence-based practice is an approach to clinical decision
making about the care of an individual patient that inte-
grates three separate but equally important sources of
information in making a clinical decision about the care
of a patient. Fig. 1.5 illustrates these three information
sources: (1) best available scientific evidence, (2) clinical
experience and judgment of the practitioner, and (3)
patient preferences and circumstances.29 The term evi-
dence-based practice sometimes misleads people into
thinking that the scientific evidence is the only factor to
be considered when using this approach to inform a
patient-care decision. Although the scientific literature is
an essential and substantive component of credible clini-
cal decision making, it is only one of the three essential
components. An alternative, and perhaps more accurate,
label for this approach is evidence-informed practice.

The competent geriatric practitioner must have a good
grasp of the current scientific literature and be able to
interpret and apply this literature in the context of an indi-
vidual patient situation. This practitioner must also have
the clinical expertise to skillfully perform the appropriate
tests and measures needed for diagnosis, interpret the
findings in light of age-related and condition-specific char-
acteristics of the patient, and then skillfully apply the
appropriate interventions to best manage the problem.

This is all done with clear and full communication with
the patient to ensure the goals and preferences of the
patient are a central component of the development of a
plan of care.

Incorporation of best evidence into clinical decision
making is an anchor of quality clinical practice. We live
in an information age. For almost any topic, an over-
whelming amount of information can be accessed in sec-
onds with an Internet search. The challenge is to quickly
identify and apply the best evidence. The best evidence is
credible, clinically important, and applicable to the spe-
cific patient situation.

When faced with an unfamiliar clinical situation, a cli-
nician reflects on past knowledge and experience, and
may identify missing evidence needed to guide his or her
decision making. A four-step process is typically used to
locate and apply best evidence: (1) asking a searchable
clinical question, (2) searching the literature and locating
evidence, (3) critically assessing the evidence, and (4)
determining the applicability of the evidence to a specific
patient situation.
Sources of Evidence. Physical therapists must be compe-
tent in finding and assessing the quality, importance, and
applicability of the many evidence sources available to
them. As depicted in Box 1.2, each piece of evidence falls
along a continuum from foundational concepts and theo-
ries to the aggregation of high-quality and clinically appli-
cable empirical studies. On casual review of published
studies, it is sometimes difficult to determine just where
a specific type of evidence falls within the continuum of
evidence and a closer review is often required.

The highest-quality research to answer a clinical ques-
tion (i.e., providing the strongest evidence that offers the
most certainty about the implications of the findings) is
typically derived from the recommendations emerging
from a valid systematic review that aggregates numerous
high-quality studies directly focusing on the clinical ques-
tion. However, only a very small proportion of evidence
associated with the physical therapy management of older
adults is well enough developed to support systematic
reviews yielding definitive and strong recommendations.
And the variety of factors that contribute to the health sta-
tus of older adults makes it hard to aggregate across mul-
tiple studies or apply findings directly to your unique
situation. More commonly, best evidence consists of the
integration of the findings of one or several individual
studies of varying quality by practitioners who then incor-
porate this evidence into their clinical judgments. The
evidence-informed practitioner must be able to quickly
locate, categorize, interpret, and synthesize the available
evidence and also judge its relevance to the particular
situation.
Finding Evidence. PubMed is generally the best database
to search for biomedical evidence. PubMed is a product of
the U.S. National Library of Medicine (NLM) at the
National Institutes of Health (NIH) and thus is free to
access. This database provides citations and abstracts

Patient

Best available evidence

Clinical
expertise/judgment

Patient
preferences and motivations

FIG. 1.5 Key elements of evidence-informed practice.
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from an expansive list of biomedical journals, most in
English, but also including major non-English biomedical
journals. All journals indexed in PubMed must meet high-
quality standards, thus providing a certain level of com-
fort about using PubMed-indexed journals as trusted
sources. PubMed Central provides a link to all articles
freely available full-text.

Cumulative Index of Nursing and Allied Health Liter-
ature (CINAHL) is a database that focuses specifically on
nursing and allied health literature. Youmust either pay to
subscribe to CINAHL or gain access through membership
in a library or a professional organization such as the
American Physical Therapy Association (APTA). The cri-
teria for being indexed in CINAHL are less stringent than
PubMed. Thus, although there is an overlap with many
journals indexed in both databases, those indexed in
CINAHL but not PubMed tend to be smaller journals
containing studies more likely to be representing founda-
tional concepts.

Finally, a simple Google search can be a reasonable
initial starting place. It is easy to use, is familiar to most,
and handles specific search terms that other search engines
might find difficult. However, the reader must pay particu-
lar attention to the source of the evidence for quality and
bias. Google Scholar, which limits the search to scholarly
works, provides a simple way to broadly search the peer-
reviewed literature. A disadvantage is that Scholar is not
limited to medicine, so it may return a variety of results
across disciplines; however, it links to full-text when
available.

All health care practitioners should have a strategy to
regularly review current evidence in their specialty area.
A simple review of the table of contents of core journals

in the topic area can be useful. Most journals will send
you a list of the table of contents and newly published arti-
cles when you sign up to receive them. Core peer-reviewed
journals in geriatrics and geriatric physical therapy are
listed in Box 1.3. In addition, choose one or two core jour-
nals in a professionally applicable subspecialty area of
your choice (stroke, arthritis, osteoporosis, etc.) and check
table of contents regularly.

A second approach is to go to a site such as AMEDEO
(http://www.amedeo.com), which is a free service provid-
ing regular e-mails aggregating article citations specific to
any interest across a wide range of health care specialties.
The citations are typically taken from ongoing searches of
newly published issues of core journals in the specialty
area (or a subset of these journals as requested) and
pushed to you through an e-mail listing. PubMed also
allows an individual to identify and save a specific search
strategy within it, have the search automatically run peri-
odically to identify any new citations, and have the new
citations automatically forwarded via e-mail. The
PubMed approach allows you to be the most specific
about the characteristics of the studies of interest and
searches across the widest variety of journals.

BOX 1.3 Key Journals Particularly Relevant to
Geriatric Physical Therapy

Journal of the American Geriatric Society
Journals of Gerontology: Series A, Biological Sciences and Medical

Sciences
Journal of Geriatric Physical Therapy
Physical Therapy

BOX 1.2 Continuum of Evidence: Studies Representing Early Foundational Concepts Through
Integration of Findings Across Multiple Studies

Foundational Concepts
and Theories

Initial Testing of
Foundational Concepts

Definitive Testing of
Clinical Applicability

Aggregation of the
Clinically Applicable
Evidence

Descriptive studies
Case reports
Idea papers (based on theories and

observations)
“Bench research” (cellular or animal

model research for initial testing of
theories)

Opinions of experts in the field (based
on experience and review of
literature)

Single-case design studies
Testing on “normals” (no real

clinical applicability)
Small cohort studies (assessing

safety and potential for benefit
with real patients)

Clinical trials,* phase I
and II

Well-controlled studies with high
internal validity and clearly
identified external validity:

• Diagnosis
• Prognosis
• Intervention
• Outcomes
• Clinical trials,* phase III and IV

Systematic review and
meta-analysis

Evidence-based clinical
practice guideline

*Clinical trials:
Phase I: examines a small group of people to evaluate treatment safety, determine safe dosage range, and identify side effects.
Phase II: examines a somewhat larger group of people to evaluate treatment efficacy and safety.
Phase III: examines a large group of people to confirm treatment effectiveness, monitor side effects, compare it to commonly used treatments, and further examine
safety.
Phase IV: postmarketing studies delineate additional information including the documented risks, benefits, and optimal use.
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Evidence Translation Sources. Clinical practice guide-
lines, particularly those based on a systematic review of
the literature and expert consensus in applying the evi-
dence to clinical practice, can be efficient sources of evi-
dence. When examining the practice guidelines, confirm
the comprehensiveness and objective analysis of the liter-
ature on which the guideline is based. The strength of the
evidence should be based on quality, consistency, and
number of studies supporting the recommendation.

Patient Autonomy

The scientific evidence and the expertise of the practi-
tioner are combined with the preferences and motivations
of the patient to reach a shared and informed decision
about goals and interventions. Patient autonomy is
grounded in the principle that patients have the right to
make their own decisions about their health care. There
is a tendency for health care providers to behave paterna-
listically toward older adult patients, assuming these
patients are less capable than younger adults to make
decisions about their health and rehabilitation. The reality
of clinical practice is that physical therapists encounter a
wide variety of decision-making capabilities in their older
adult patients. Physical therapists have a responsibility to
ensure their patients (and family/caretakers, as appropri-
ate) have all pertinent information needed to make
therapy-related health care decisions, and that this infor-
mation is shared in a manner that is understandable to the
patient and free of clinician bias. The patient should
understand the potential risks, benefits, and harms;
amount of effort and compliance associated with the
various options; and likely prognosis.

Patients should have the opportunity to express their
preferences and be satisfied that the practitioner has
heard them accurately and without bias. The goals and
preferences of the older adult patient may be very differ-
ent from what the physical therapist assumes (or believes
he or she would want for him- or herself under similar
circumstances). Part of the “art” of physical therapy is
creatively addressing the patient’s goals using appropri-
ate evidence, clinical skills, and available resources.

THE PHYSICAL THERAPIST IN GERIATRICS

Geriatric Care Team

Physical therapists working with older adults must be
prepared to serve as autonomous primary care practi-
tioners and as consultants, educators (patient and com-
munity), clinical researchers (contributors and critical
assessors), case managers, patient advocates, interdisci-
plinary team members, and practice managers.30

Although none of these roles is unique to geriatric phys-
ical therapy, what is unique is the remarkable variability
among older adult patients and the regularity with

which the geriatric physical therapist encounters
patients with particularly complex needs. Unlike the
typical younger individual, older adults are likely to
have several complicating comorbid conditions in addi-
tion to the condition that has brought them to physical
therapy. Patients with similar medical diagnoses often
demonstrate great variability in baseline functional sta-
tus and may be simultaneously dealing with significant
psychosocial stresses such as loss of a spouse, loss of an
important aspect of independence, or a change in resi-
dence. Thus, issues such as depression, fear, reaction
to change, and family issues can compound the physical
aspects and provide an additive challenge to the physi-
cal therapist. The physical therapist must be creative,
pay close attention to functional clues about underlying
modifiable or accommodative impairments, and listen
carefully to the patient to ensure goal setting truly rep-
resents mutually agreed-upon goals.

In addition, the older patient is likely to be followed by
multiple health care providers, thus making the physical
therapist a member of a team (whether that team is infor-
mally or formally identified). As such, the physical thera-
pist must share information and consult with other team
members, recognize signs and symptoms that suggest a
need to refer out to other practitioners, coordinate ser-
vices, provide education to the patient and caretaker/fam-
ily, and advocate for the needs of patients and their
families.

Geriatric Competencies

Following the 2008 IOM report on the critical need to
“retool” the health care workforce,1 21 professional orga-
nizations representing 10 different health professions
(including physical therapy) came together to develop a
consensus document of core competencies applicable
across health disciplines. The Multidisciplinary Com-
petencies in the Care of Older Adults at the Completion
of the Entry-Level Health Professional Degree31 emerged
andwas subsequently endorsed by 31 professional organi-
zations, including the APTA.

Six key competency domains emerged as critical to all
professions when serving older adults: (1) health promo-
tion and safety, (2) evaluation and assessment, (3) care
planning and coordination across the care spectrum, (4)
interdisciplinary and team care, (5) caregiver support,
and (6) health care systems and benefits. Competency
and subcompetency statements listed under each domain
were specific enough to provide structure and direction
for each profession to operationalize yet general enough
to allow customizing to the needs of each profession. Each
profession was encouraged to provide guidance state-
ments that tailored the competencies to practitioners
within their field.

Over the next several years, three different national
task forces appointed by the Academy of Geriatric Phys-
ical Therapy, using the multidisciplinary competency
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document as a framework, customized the original docu-
ment to three levels of practitioner within physical ther-
apy32: completion of physical therapist entry-level
program of study, completion of physical therapist assis-
tant entry-level program of study, and physical therapist
completion of a postprofessional program of study such
as geriatric residency programs. The concepts and compe-
tencies embedded within each domain are captured across
the various chapters of this book. A review of the compe-
tencies attests to the breadth and depth knowledge, skills,
and attitudes needed for best practice as a geriatric phys-
ical therapist.

Expert Practice

Jensen and colleagues33 provide compelling insights into
the process of moving from novice to expert in physical
therapy clinical practice. All experts, regardless of spe-
cialty area, were found to be highly motivated with a
strong commitment to lifelong learning. Experts sought
out mentors and could clearly describe the role each men-
tor had in their development, whether for enhanced deci-
sion making, professional responsibilities, personal
values, or technical skill development. Experts had a deep
knowledge of their specialty practice and used self-
reflection regularly to identify strengths and weaknesses
in their knowledge or thought processes to guide their
ongoing self-improvement. The expert did not “blame
the patient” if a treatment did not go as anticipated.
Rather, the expert reflected deeply about what he or she
could have done differently that would have allowed
the patient to succeed.

The geriatric clinical specialists interviewed by Jensen
and colleagues each provided reflections about how
they progressed from novice to expert. In describing
their path from new graduate generalist to geriatric clin-
ical specialist, the geriatric experts noted that they did
not start their careers anticipating specialization in geri-
atrics. They each sought a generalist practice experience
as a new graduate and found themselves gradually grav-
itating toward the older adult patient as opportunities
came their way. They came to recognize the talent they
had for working with older adults and were called to
action by their perceptions that many at-risk older
adults were receiving inadequate care. They became
firm believers in the principles of optimal aging and
had a genuine high regard for the capabilities of older
adults if given the opportunity to fully participate in
rehabilitation. These specialists model clinical excel-
lence by not settling for less than what the patient is
capable of. Physical therapists are essential practitioners
in geriatrics. The physical therapist must embrace this
essential role—and recognize the positive challenge—
of mastering the management of a complex and variable
group of patients.

Physical therapists who find geriatrics particularly
rewarding and exciting enjoy being creative and being

challenged to guide patients through a complex maze to
achieve their highest level of healthy aging. Navigating
an effective solution in the midst of a complex set of
patient issues is professionally affirming and rarely dull
or routine.

Clinical Decision Making

The complexity of clinical decision making can be daunt-
ing because of the sheer volume of information and
detailed considerations unique to the individual. How-
ever, physical therapists who make movement-related
human performance the central focus of their decision-
making process and approach each decision-making step
systematically with a clear organizational strategy for
gathering and utilizing information will find it easier to
identify and apply pertinent information. Many
approaches are organized around the five components
of the Guide to Physical Therapist Practice’s Patient/Cli-
ent Management Model (Fig. 1.6). Schenkman and Butler
argue that task analysis in the environmental context is
one of the skills that defines the physical therapist and
is essential for effective decision making.20 They also
include the previously described enablement–disablement
process as a fundamental organizing principle to formu-
late clinical hypotheses that guide the analysis, synthesis,
and judgments made by physical therapists about the
physical therapy management of their individual patients
(Fig. 1.7).
Examination. Older adults typically enter physical ther-
apy with a referral that may contain a few useful facts
about the patient’s medical history or the medical reason
for the referral. In these circumstances the first question
to ask oneself is, “Given the facts about the patient that
are available before the examination, have any impair-
ments or activity limitations been identified even before
the patient is seen for the first time?” The collection of
two kinds of clinical data should be integrated into the
format for the first clinical encounter. First, as summa-
rized in Box 1.4, there are a number of factors identified
in the literature and reviewed elsewhere in this text that
may influence the trajectory of a patient from disease to
disability. Physical therapists should always account
for these potentially enabling–disabling influences as part
of the patient examination. Additional information
that would assist in setting goals and designing interven-
tion, and information from other disciplines can also be
very helpful. Data on the individual’s current medical
conditions and medications, for example, are extremely
relevant.

If the overall goal is to optimize patient function, then
one of the first steps is to ascertain the patient’s current
level of function. Whenever the patient’s communication
ability is intact, the initial interview begins by allowing
patients to identify what they see as the primary activity
limitations that have prompted the need for physical ther-
apy. In their formulation of a hypothetico-deductive
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strategy for making clinical judgments, Rothstein and
Echternach emphasize the value of listening as patients
identify their problems and allowing the individuals to
express the desired goal of treatment in their own terms.34

By talking with the patient, the therapist begins to develop
not only a professional rapport but also an appreciation of
the patient’s understanding of the situation. The input of
the patient in terms of preferences, motivations, and goals
are central pieces of “evidence” in an evidence-based
approach to decision making.35 This is especially perti-
nent to care provided to older individuals, who may find
their ability to control their own personal destinies com-
promised by professional judgments made “in their best
interests.” When the patient is unable to communicate
effectively, the therapist may turn to proxy information.
The patient’s family and friends may be able to give some
insight as to what the patient would regard as the goals of
intervention. The therapist may also hypothesize about a

patient’s functional deficits based on previous experience
with similar patients.

Data from the history, as well as data on how the
patient’s problems have been treated in the past, allow
the therapist to hypothesize that certain impairments or
activity limitationsmight exist by virtue of the individual’s
medical condition(s) and sociodemographic and other
personal characteristics. For example, suppose the physi-
cal therapist learns from the patient’s history that the
patient has a medical diagnosis of Parkinson disease, that
she is 81 years old, and that she lives alone. The diagnosis
of Parkinson disease suggests the possibility of the follow-
ing impairments: loss of motor control and abnormal
tone, ROM deficits, faulty posture, and decreased endur-
ance for functional activities. Using epidemiologic
research about what activity limitations are likely for
women living alone, specific questions about indepen-
dence in instrumental activities of daily living (IADLs),

DIAGNOSIS
Both the process and the end result of evalu-
ating examination data, which the physical
therapist organizes into defined clusters, syn-
dromes, or categories to help determine the
prognosis (including the plan of care) and
the most appropriate intervention strategies.

EVALUATION
A dynamic process in which the
physical therapist makes clinical
judgments based on data gath-
ered during the examination. This
process also may identify possible
problems that require consultation
with or referral to another provider.

INTERVENTION
Purposeful and skilled interaction of
the physical therapist with the
patient/client and, if appropriate,
with other individuals involved in
care of the patient/client, using vari-
ous physical therapy procedures and
techniques to produce changes in
the condition that are consistent
with the diagnosis and prognosis. The
physical therapist conducts a reexam-
ination to determine changes in
patient/client status and to modify or
redirect intervention. The decision
to reexamine may be based on new
clinical findings or on lack of
patient/client progress. The process
of reexamination also may identify
the need for consultation with or
referral to another provider.

OUTCOMES
Results of patient/client management, which
include the impact of physical therapy inter-
ventions in the following domains: pathology/
pathophysiology (disease, disorder, or condi-
tion); impairments, functional limitations, and
disabilities; risk reduction/prevention; health,
wellness, and fitness; societal resources; and
patient/client satisfaction.

EXAMINATION
The process of obtaining a history,
performing a systems review, and
selecting and administering tests
and measures to gather data
about the patient/client. The initial
examination is a comprehensive
screening and specific testing
process that leads to a diagnostic
classification. The examination
process also may identify possible
problems that require consultation
with or referral to another provider.

PROGNOSIS
(including plan of care)

Determination of the level of
optimal improvement that may
be attained through interven-
tion and the amount of time
required to reach that level. The
plan of care specifies the inter-
ventions to be used and their
timing and frequency.

FIG. 1.6 The elements of patient/client management. (Redrawn from the American Physical Therapy Association. Guide to Physical Therapist
Practice. Alexandria, VA: American Physical Therapy Association; 2001: 32.)
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with specific tests and measures as indicated, would be
appropriate to include in the examination. Social isola-
tion, for example, may lead to depression, which could
further aggravate a person’s functional difficulties.

Because there is a lot of variability (e.g., physical fit-
ness, cognition, chronic conditions) in older adults, a
screen of all systems is crucial to ensure that the physical
therapist does not miss a critical finding. Screening begins
with a thorough patient history as the physical therapist
relies heavily on the clinical presentation of the patient
and any signs or symptoms that indicate the need for
specific screening tests or questions.36 Therapists must

recognize, for example, when integumentary signs may
be indicative of systemic connective tissue disorders or
oncologic disease, when the patient would concomitantly
benefit from the services of other health care profes-
sionals, and when additional signs and symptoms may
suggest other impairments that would benefit from phys-
ical therapy. The combination of the patient history and
screening of systems leads to more focused tests and mea-
sures. As physical therapists strive to be efficient, they
realize that performing all tests to rule in or out a potential
diagnosis is time prohibitive. Expert clinicians rely on
“pattern recognition” as well as early generation of
hypotheses for interpreting collected data.37 Concurrent
with these observations and interim judgments, the phys-
ical therapist may reach a conclusion that the signs and
symptoms are not consistent with any pattern of disease
or illness that is in the scope of physical therapist practice
and may refer the patient to another health care
professional.

The therapist initially makes a working hypothesis
regarding the underlying cause of any deficits noted dur-
ing the history and systems review and then selects specific
tests and measures that would most likely confirm his or
her suspicions about a tentative diagnosis. The process of
confirming or refuting clinical impressions is the sub-
stance of the examination. Without knowing what you
are looking for, it is difficult to know when you find it.

Task

Environment

Environment

Temporal
sequence

Temporal
sequence

Impairments
Resources

Enablement
models

Disablement
models

Enablement
models

Enablement
models

Disablement
models

Disablement
models

Function/ability

Exam

HOAC

HOAC

HOAC

HOAC

HOAC

HOAC

HOAC

Systems review

Interview
history

Patient

Evaluation

Movement
summary

Diagnosis and
prognosis

Plan-of-care
interventions

Outcome

Goal Education

Compensation

Consultation

Intervention

Remediation

Prevention

Goal

FIG. 1.7 Schenkman’smodelof integrationand taskanalysis.HOAC,Hypothesis-OrientedAlgorithmforClinicians. (Redrawn fromSchenkmanM,
Duetsch JE, Gill-Body KM. An integrated framework for decision making in neurologic physical therapist practice. Phys Ther. 2006;86:1683.)

BOX 1.4 Components of Patient History

HISTORY
Previous Current
• Demographics • Current conditions
• Social history • Chief complaint
• Work/school/play • Current function
• Living environment • Activity level
• General health status • Medications
• Health habits • Clinical labs/tests
• Behavioral health • Review of other systems
• Family history
• Medical/surgical history
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Without this important list of possible conditions or
issues, a therapist can get lost in the multitude of impair-
ments and functional deficits that may be present. Thus,
the clinical hypothesis (or hypotheses) provides focus
for the examination.

During the examination, the therapist should begin by
performing a detailed analysis of functional activities (e.g.,
transferring from the bed to a chair) that also takes into
consideration the environment in which the task is being
performed. Functional activities will inform impairments
that are observed to affect function. Movement analysis is
at the crux of establishing a diagnosis that can point to an
intervention in the domain of physical therapist practice.
Physical therapists are well prepared to identify dysfunc-
tion at the level of actions by examining the movement-
oriented component of tasks. Specific tests and measures
are used in the examination to clarify and characterize the
nature and extent of activity limitations and further impli-
cate impairments and other factors that impede perfor-
mance. Is the inability to climb stairs in an older adult
associated with knee and hip extensor weakness? What
about balance deficits due to sensory loss in the feet and
ankles? Thus, broadening the examination to focus on
observing and critiquing the performance of actions and
tasks is crucial to ensure a thorough evaluation of the
patient’s inability to perform specific goal-directed activ-
ities. The inability to perform movements needed to exe-
cute specific goal-directed activities is particularly relevant
to physical therapist practice as they capture the complex
integration of systems that permits an individual to main-
tain a posture, transition to other postures, or sustain safe
and efficient movement.
Evaluation and Diagnosis. After the examination, the
therapist evaluates the data by making clinical judgments
about their meaning and their relevance to the patient’s
condition and to confirm or reject hypotheses posed dur-
ing the examination. The therapist then hypothesizes
which findings contribute to the patient’s functional def-
icits and will be the focus of patient-related instruction
and direct intervention.

It is not unusual for older patients to have multiple
impairments and activity limitations, many of which
can be identified by a physical therapist and treated using
physical therapy procedures. However, the overall pur-
pose of evaluation is twofold: (1) to indicate which defi-
ciencies in functioning prevent a person from achieving
optimal well-being and (2) to identify the actions and
tasks that are most associated with the patient’s current
level of function and must be remediated for the patient
to reach an optimal functional level. An element of asses-
sing data on the patient’s ability to perform functional
activities is to determine whether the manner in which
actions and tasks are done represents an important quan-
titative or qualitative deviation from the way in which
most people of similar age would perform them. In the
absence of norms for age-stratified functional perfor-
mance, the therapist must bring previous experience with

similar patients to bear on this judgment. Even if the ther-
apist concludes that the patient’s performance is other
than “normal,” this judgment does not imply that a per-
son cannot meet socially imposed expectations of what it
means to be independent or that an individual is perma-
nently disabled. Furthermore, identifying the impairment
alone may not fully explain the inability to perform an
activity as the individual’s motivation to perform the
activity as well as the environment in which it is performed
may affect goal achievement. Thus, the physical therapist
must review activity limitations in light of other clinical
findings that identify the patient’s impairments and other
psychological, social, and environmental factors that
modify function in determining whether a patient will
become disabled. Upon completion of the evaluation,
physical therapists establish a prognosis and plan of care,
if needed.

Physical therapists are encouraged to take an inte-
grated approach to diagnosing deficits in human perfor-
mance. Deconstructing movement in the context of
human performance requires the examination of the
complex interaction of sensoriperceptual, biomechani-
cal, neuromotor, respiratory, and circulatory capabilities
as well as the influence of personal motivation, cogni-
tion, behavior, and the environment on movement. Phys-
ical therapists must determine if the limitation in activity
is at the level of task, action, and/or impairment. Ulti-
mately, the physical therapist will pose a hypothesis or
several hypotheses linking an inability to perform an
action to a specific impairment or cluster of impairments.
Consider, for example, the range of impairments that
might explain the deficit in performing the required
actions to accomplish the tasks that compose the activity
limitation that is reported as “I can’t get to my mailbox
to get my mail.” Furthermore, suppose that we know
that individual has low vision, lives in a second-floor
walk-up, is somewhat reluctant to go outside particu-
larly in strong daylight, has osteoarthritis in one
knee, and is currently on medication for early stages of
congestive heart failure. Each component of this activity
(getting the mail) involves a series of tasks to be accom-
plished (e.g., opening a door, descending stairs, negotiat-
ing terrain, handling latches) that require specific actions
(e.g., standing, walking, stepping, turning, pulling,
grasping, carrying). It is highly likely that several impair-
ments such as decreased muscle strength, reduced joint
mobility, limited dynamic balance, or diminished endur-
ance will need to be hypothesized and confirmed to
account for this activity limitation.
Prognosis and Plan of Care. The physical therapist uses
the data gathered in the evaluation and diagnosis process
to state a prognosis, which is a prediction about the opti-
mal level of function that the patient will achieve and
the time that will be required to reach that level. Having
done that, the therapist and the patient can then mutually
agree upon anticipated goals of treatment, which gener-
ally are related to expected outcomes of care. Therefore,
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the functional outcomes of treatment should be stated in
patient-centered (behavioral) terms. On the basis of these
anticipated goals and expected outcomes, the physical
therapist then completes a plan of care that specifies
the interventions to be implemented, including their
frequency, intensity, and duration.

When the therapist’s attention turns toward planning
intervention, the key question is: Of the impairments that
are hypothesized to be causal to the patient’s activity lim-
itations, which ones require a physical therapist interven-
tion? Furthermore, if the patient’s impairments cannot be
remediated initially or even with extensive treatment, the
physical therapist then seeks to determine how the patient
may compensate by using other abilities to accomplish
the action or task, and also how the task can be adapted
so that the activity can be performed within the restric-
tions that the patient’s condition imposes on the situa-
tion. The current evidence base for determining the
optimal proportion, timing, and sequence of remediation,
compensation, and adaptation of both initial and subse-
quent plans of care is shallow. Therefore, physical thera-
pists must consider the balance among each of these three
intervention approaches dynamically, depending on the
persistence of deficits in structure or function, availability
of compensatory resources without unintended negative
consequences for other functioning, likelihood of full
recovery with further remediation, and surmountability
of environmental challenges. If it is decided that an indi-
vidual’s impairments and activity limitations are amena-
ble to physical therapy intervention, the therapist should
establish a schedule for evaluating the effectiveness of the
intervention. If the patient achieves the anticipated goals
for changes in impairments but does not also achieve the
expected functional outcomes, this is an indication that
the therapist has incorrectly hypothesized the relation-
ship between the patient’s impairments and functional
status. In this instance, the therapist may reexamine the
patient to modify the plan of care.

Although a host of procedures and techniques might
be used to remediate an impairment or minimize an
activity limitation, those that are most likely to promote
the outcome and that consider cost-effectiveness should
be chosen for inclusion in the plan of care. The combina-
tion of direct interventions used with any particular
patient will vary according to the impairments and activ-
ity limitations that are addressed by the plan of care for
that individual. Three patients may have the same activ-
ity limitation, for example, an inability to transfer inde-
pendently from bed to chair, yet require entirely different
programs of intervention. If the first individual lacked
sufficient knee strength to come to a standing position,
then the plan of care would incorporate strengthening
exercises to remedy the impairment and improve the
patient’s function. If the second patient lacked sufficient
ROM at the hip owing to flexion contractures to allow
full upright standing, then intervention would focus on
increasing ROM at the hip to improve function. The

third individual may possess all the musculoskeletal
and neuromuscular prerequisites to allow function but
still require appropriate instruction to do it safely and
with minimal exertion. Each individual may achieve a
similar level of functional independence, yet none of
the three would have received the exact same treatment
to achieve the same outcome.

Most of the direct interventions used by physical thera-
pists are aimed at remediating impairments that underlie
activity limitations. Although physical therapists some-
times apply therapeutic exercise in the position of function
(e.g., standingbalance exercises) or try to simulate the envi-
ronment inwhich the functional activity is performed (e.g.,
a staircase), the functional activity in and of itself should
not be confused with the core elements of a physical ther-
apist’s plan of care, that is, therapeutic exercise and func-
tional training. It is particularly helpful for the therapist
working with older adult patients to appreciate that there
are some impairments that will not change, nomatter how
much direct intervention is provided. This realization will
diminish unnecessary treatment. In these instances, physi-
cal therapistsmay still achievepositivepatient outcomesby
teaching patients how to compensate for their permanent
impairments by capitalizing on other capabilities or by
modifying the environment to reduce the demands of the
task.Oneof the beneficial consequences of a careful decon-
struction of an activity limitation into tasks and actions is
that this analysis indicates what kinds of outcomes are
most suitable to demonstrating the success of the interven-
tion. The most proximate outcomes of the remediation of
impairments can be found in an improved ability to per-
form actions, somewhat irrespective of personal and envi-
ronmental factors that are outside of the physical
therapist’s control. In comparison, activity limitations
are typically measured with respect to broader outcome
measures such as basic and instrumental activities of daily
living. Relevant chapters of this book provide recommen-
dations for valid and reliable functionalmeasures to assess
the outcomes of a physical therapy episode of care.

SUMMARY

The key principles underlying contemporary geriatric
physical therapy practice described in this chapter are
woven throughout the remainder of this book. The need
is great and opportunities abound for talented physical
therapists committed to optimal aging and ready to apply
best evidence, to fully develop their clinical expertise, and
work collaboratively with their patients and other health
care providers. It is a time full of opportunity to be a ger-
iatrically focused physical therapist. However, whether as
a geriatrically focused physical therapist or a physical
therapist who occasionally treats older patients, the num-
ber and complexity of the older adult patients among the
caseload of all physical therapists will increase in the
decades to come, emphasizing the clinical relevance of
the material in this book.
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INTRODUCTION

The older adult population, most commonly referring to
individuals 65 years and older, is a diverse group, so much
so that it is impossible to describe an 82-year-old individ-
ual accurately. An 82-year-old could be scaling the most
challenging rock faces,1 running a marathon, regularly
fast-speed walking, sedentary but independent, or frail
and near death. What are the implications of this variabil-
ity in how one ages on physical therapy practice? The pur-
pose of this chapter is to review the sociodemographic
characteristics of older adults in America, then relate these
factors to mortality, morbidity, and function in this pop-
ulation. In doing so, we shall find that conflicting por-
trayals of older persons as active and healthy or as sick
and frail are neither incorrect nor contradictory, but more
appropriately applied to only some segments of an
increasingly heterogeneous population.

Although physical therapists implement plans of care
that are individualized, they also tend to categorize
patients according to the various physical, psychological,
and social characteristics they expect to encounter associ-
ated with these characteristics. Knowing that individuals
with certain characteristics—for example, being a partic-
ular age or sex—are more likely to experience a particular
health problem can assist physical therapists in anticipat-
ing some clinical presentations, placing an individual’s
progress in perspective, and even sometimes altering out-
comes through preventive measures. It is also useful to

know the prevalence of a particular condition (i.e., the
number of cases of that condition in a population) and
its incidence (the number of new cases of a condition in
a population within a specified time period). Taken
beyond examination of a single person, physical therapists
can use this information to plan and develop services that
will meet the needs of an aging society whose members
span a continuum across health, infirmity, and death.

However, when considering a demographic such as the
high prevalence of dementia in women over the age of
85 years, it is easy to stereotype all 85-year-old women
as being confused or unmotivated. This stereotyping, albeit
unintentional, is called ageism. Ageism is the negative
stereotyping that leads to prejudice and therefore discrim-
inatory practice2 such as low expectations or inadequate
exercise prescription. Although a study of demographics
may appear to easily promote stereotyping because of the
nature of population statistics, viewing these demographics
from the perspective of the diversity of the older adult pop-
ulation will help decrease stereotyping and optimize
person-centered care for each older adult.

There is one critical caveat to any of the inferences
about aging or older persons that may be drawn from
the data given later. Much of what we know in the United
States about gerontology and geriatrics has been derived
from two specific cohorts. Many of the first cohort, born
between 1885 and 1920 and reaching age 65 between
1950 and 1985, came to America as impoverished child
immigrants or were born into families recently arrived in
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America. Thus, the initial emergence of gerontological
research in the 1970s is based largely on these individ-
uals, whose early health and vitality into adulthood were
determined long before the medical advances and eco-
nomic prosperity that marked the “American Century.”
Their children, born between 1910 and 1945 and turning
age 65 between 1975 and 2010 and the parents of the
baby boomers, make up the second cohort, whose experi-
ences define our current-day understanding of aging.
Geriatric and gerontological research in this group is con-
textually situated in the defining events of the first half of
the 20th century: two world wars and the Great Depres-
sion. Therefore, whenever we analyze aging in terms of
physical health or social well-being, we must appreciate
that our understandings are based on a unique cohort
and not necessarily what will be the norm in the future.
A very different, third cohort of older adults, called the
post–World War II “baby boom” generation, were born
between 1946 and 1965. This cohort began to turn
65 years of age in 2011. Typical of this generation, we
can expect that gerontological theories and geriatric
practice—geriatric physical therapy included—will change
markedly by the mid-21st century to accommodate new
findings that emerge from scientific study of this third
and markedly distinct cohort. Many “boomers” will be
more active in their later years. They’ll continue to bike,
hike, swim, sail, and ski. They’ll be more likely to relocate
and go where the physical and intellectual action is.
Boomers expect to work at least part time after retirement
and will be adept with technology compared to their par-
ents. These trends will be described in this chapter.

DEMOGRAPHY

Defining “Older” Adult

The first gerontological question is, how does a particular
segment of a population come to be categorized as
“older”? The chronological criterion that is presently used
for identifying the older adult in America is strictly arbi-
trary and usually has been set at age 65 years. However,
the onset of some “geriatric” health problems of older
individuals may occur in the early 50s. And athletes over
the age of 40may be called “master athletes.”As themean
age of the population increases and more individuals live
into their 9th and 10th decades, we can expect that our
notion of who is “older” will change.

Population Pyramids

Population pyramids are useful to view large trends of
population in graphic form. From a population pyramid
you can view the size of various age groups by year and
sex and how they compare over several generations. His-
torically, as illustrated in the 1960 pyramid of Fig. 2.1, an

age–sex pyramid had the longest bars of the graph at the
bottom of the pyramid, indicating a large population of
infants and children, with declines toward the top due
to death rate. However, the shape of this pyramid has
gradually changed over time such that, by 2060, the pyr-
amid is projected to reflect a more rectangular shape, indi-
cating a very slow rate of population growth as shown in
the 2060 pyramid of Fig. 2.1. This slow rate of growth
reflects a lower birth rate for more recent years and longer
lives for those born in earlier generations. For example, in
the current pyramid of 2020 (Fig. 2.2) the sharper point
reflects the last of the World War II generation and the
majority of the pyramid is more rectangular, indicating,
as in the 2060 pyramid, a slowing population growth
(declining birth rate) and an aging population (declining
death rate).

Another way to think about population structure is to
examine dependency ratios. Dependency ratios provide
an indicator of the potential burden on the working-age
(i.e., tax-paying) population. Youth dependency is the
ratio of the population under age 20 to the population
aged 20 to 64, whereas old-age dependency is the ratio
of the population age 65 and older to the population aged
20 to 64. Although the youth dependency ratio is pro-
jected to increase slightly between 2020 and 2040, indi-
cating a slightly higher birth rate compared to those
between ages 20 and 64, the old-age dependency ratio
is projected to skyrocket, increasing by more than 50%
by 2030.3 Implications are that the labor force is reduced,
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FIG. 2.1 1960 pyramid to 2060 pillar. (From National Popula-
tion Projections. 2017. http://www.census.gov/programs-surveys/
popproj.html.)
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decreasing overall economic spending and tax revenues.
At the same time there is increased government spending
through payment of pensions and social security and in
higher health care costs. This increased dependency on
government services with fewer people contributing to
the federal budget through the workforce will create
budget issues and will drive policy. Although these impli-
cations can be viewed as an economic crisis, two factors
can be seen as mitigating this potential crisis. Immigration
may introduce more adults of younger, working age into
the workforce, and children born in the 1980s and 1990s
entering the workforce will partly offset the boomer exit.
There is much debate about the meaning of the high old-
age dependency ratio, a debate that will drive policy. But
as will be mentioned many times throughout this chapter,
physical therapists can positively impact the effects of this
trend by helping older adults stay healthy and therefore
less dependent.

U.S. Population Estimates and Age Structure

The number of Americans age 65 years and older con-
tinues to grow at an unprecedented rate. In 2015, the best
available estimate of persons age 65 years or older was
47.8 million,4 reflecting the major changes in the popula-
tion structure of the United States in the past century. In
1900, individuals who had reached their 65th birthday
accounted for only 4% of the total population. In 1940,
they were 6.9% of the population, and by 1950, they were
equal to 8.2%. Although they represented just fewer

than 10% of the population in 1970, they currently
account for nearly 15% of the U.S. population.4 By
2020, for the first time in history, people age 65 and over
will compose 20% of the population and will outnumber
children under the age of 5.

Those individuals born between the years 1946 and
1965 (the baby boomer cohort) currently represent nearly
25% of the overall U.S. population. This boomer cohort
will be responsible for the majority of the growth in the
65-and-older population between the years 2010 and
2030. By 2030, older adults are predicted to account
for nearly 20% of the total U.S. population.5 Fig. 2.3 illus-
trates the impact of the baby boomer generation on aging
in the United States.

Despite the “young-old” baby-boomer group being the
prime group responsible for the rapid increase in the over-
all older adult population, the segment within the older
population that is growing the fastest is the “old-old”
group, that is, individuals over 85 years of age. Individuals
older than 85 years of age grew from just over 100,000
in 1900 to 6 million in 2014 and is projected to grow
to 20 million by 2060 (Fig. 2.4).6 In 2014, older women
accounted for 66% of the population age 85 and older.
Between 1980 and 2016, the centenarian population
experienced a 44% growth, a larger percentage increase
than in the total population. In 2016, there were 81,896
persons age 100 and over (0.2% of the total 65-and-over
population), a number that is more than double the 1980
figure of 32,194.7 More than 80% of centenarians were
female.
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Life Expectancy

A child born in 2016 could expect to live 78.6 years, more
than 30 years longer than a child born in 1900
(47.3 years). In the first half of the 20th century, mortality
declined primarily as a result of advances in health at
birth and younger ages, especially infant mortality. How-
ever, by 2000, the changes in life expectancy were primar-
ily the result of reduced mortality at older ages, not the
least of which was the dramatic increase in the number
of adults who lived to age 80 years and beyond. In
1900, a person who lived until age 65 years might
expect another 12 years of life. In 2016, additional life
expectancy had grown to 19.4 years: 20.6 years for
women and 18 years for men.7 Female life expectancy
continues to outpace male life expectancy, despite gains
made for both sexes, although the gap has begun to

decrease. There is some concern that because of a variety
of factors (e.g., past smoking, current obesity levels, socio-
economic inequalities, and environmental issues), espe-
cially for women age 50 and over, life expectancy may
begin to decrease rather than increase as evidenced in
the decrease of life expectancy from birth, from 78.7 years
in 2016 to 78.6 years in 2017, as illustrated in Fig. 2.5.8,9

Racial differences in life expectancy have been demon-
strated. White women generally live the longest, whereas
black women and white men live about the same as each
other and black men have the lowest survivorship.10

Table 2.1 illustrates the projections in life expectancy
for the years 2012 and 2050 by sex, race, and Hispanic
origin at birth, if one survives to age 65 and to age 85.10

Growth of Race and Ethnicity Populations

The United States’ older population is becoming increas-
ingly more racially and ethnically diverse as the overall
minority population grows and experiences increased lon-
gevity and the shrinking of the non-Hispanic white-alone
population.11 Between 2016 and 2030, the white (non-
Hispanic) population age 65 and over is projected to only
increase by 39%, compared to 89% for older racial and
ethnic minority populations.7 Racial and ethnic minority
populations have increased from 6.9 million in 2006
(19% of the older adult population) to 11.1 million in
2016 (23% of older adults) and are projected to increase
to 21.1 million in 2030 (28% of older adults). Fig. 2.6
provides a breakdown of this growth by racial and ethnic
group.12

One of the significant challenges facing the geriatric
physical therapist will be the increasing diversity among
older adults. From 2015 to 2060, the number of black

United States Age Distribution: 1980 vs 2015
The shape of a pyramid can signal future change in the working-age population
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FIG. 2.3 Impact of the Baby Boomer generation on aging in the United States. (From Weldon Cooper Center, Demographics Research
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FIG. 2.5 Life expectancy for years 2016 and 2017. (From https://www.cdc.gov/nchs/products/databriefs/db328.htm.)

TABLE 2.1 Projections of Life Expectancy by Sex, Race, and Hispanic Origin at Ages 0, 65, and 85 Years

Age 0 Age 65 Age 85

2012 2050 2012 2050 2012 2050

Race and Hispanic Origin Sex Added Years Added Years

Non-Hispanic white and Asian or Pacific Islander M 77.1 82.2 18.1 20.6 6.0 7.0

F 81.7 86.2 20.7 23.5 7.1 8.5

Non-Hispanic black and American Indian or Alaska Native M 71.7 79.0 16.3 19.2 6.3 7.0

F 78.0 83.5 19.5 22.3 7.4 8.4

Hispanic (of any race) M 78.9 82.2 19.5 20.6 7.1 7.0

F 83.7 86.2 22.1 23.5 8.0 8.5

Source: U.S. Census Bureau 2012 National Projections.
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older adults in the United States will nearly triple and the
number ofHispanic older adults will more than quintuple,
whereas the number of whites will less than double. This
increase is the result of both higher birth rates and immi-
gration. Hispanics and Asians are changing the balance
betweenmajority andminority, just as Southern and East-
ern European immigrants did a century ago when their
numbers overtook those for immigrants from Northern
and Western Europe. Immigration is driven largely by
young people from Asia and Latin America drawn by eco-
nomic opportunities, who themselves will become older
someday.

While most foreign-born elders have been in the United
States many years, the numbers of older newcomers, espe-
cially from Asia and Latin America, are increasing. Older
immigrant arrivals are typically the parents of children
who are US citizens; often, these children sponsor their
parents’ immigration so they can help with childcare
and housework.13 Newcomers differ from the elders
who arrived earlier. They are less familiar with American
customs and less fluent in English. On average, they are
more socioeconomically disadvantaged than U.S.-born
older adults or long-term immigrants. Without jobs, pen-
sions, or government benefits, they often look to offspring
for support.13 Clearly, the geriatric physical therapist
must be prepared to communicate in languages other than
English and practice cultural humility,* especially in
increasingly diverse areas. For example, approximately
60% of the residents of the District of Columbia are black
and 60% of the residents of Hawaii are Asian/Pacific
Islander. In New Mexico, California, and Texas—the
states with the highest proportion of Hispanics—more
than 30% of people age 65-plus are not white.14

About one-third of older adults in California (35%),
NewMexico (35%), and Hawaii (30%) spoke a language
other than English at home in 2014. About one-fourth in
Texas (26%) and New York (25%) were non–English
speaking at home.14

Sex Distribution and Marital Status

The ratio of men to women changes over the human life
span. For every 100 female births, 105 male births occur.
As time passes, the number of males continues to exceed
females until the third decade (ages 20 to 29). Because of
life events such as war and accidents, from that age on,
women increasingly outnumber men. For every 100
females in the 65 to 74 age group, we find only 86 males.
Their number continues to drop to 72 for 100 females in
the 75 to 84 age group. For the 85 and older age group, the
sex ratio becomes even more pronounced, expanding to
an astounding 49 men for every 100 women. Clearly,
the oldest-old segment is dominated by women.

In 2017, a larger percentage of older men were married
as compared with older women—70% of men, 46% of
women. Widows accounted for 33% of all older women
in 2017. There were more than three times as many
widows (8.9 million) as widowers (2.5 million).7Divorce
and separated rates have increased since 1980 when
approximately 5.3% of the older population were
divorced or separated/spouse absent compared with
15% in 2017.7

It has been long thought, based on one study, that
married people (especially men) have a lower mortality
at all ages than their unmarried peers.15 However, closer
scrutiny reveals that the study made an assumption that
divorced or widowed individuals never were married, an
obvious misrepresentation.16 What is known is that two
groups of people live the longest: those who got married
and stayed married, and those who stayed single. This is
true for both men and women. What seems to matter
to longevity is consistency, not marriage.16,17 However,
women may do better than men when living alone,
whereas men do relatively better when they live with
other people, typically a wife.17 This may be because
of a greater freedom to pursue one’s own interests if sin-
gle and female and the positive effect of socialization.
Men are less satisfied with the number of friends they
have, whereas women are always more satisfied with
the number of friends they have, regardless of living sit-
uation.17 However, the male boomers are generally a
more independent group, and thus, this trend may
change.

In addition to the caregiving burdens and socioeco-
nomic implications of being partnered, loss of a significant
other brings its own set of psychosocial challenges to the
individual in contemporary society. Any individual whose
identity is linked to being a couple or part of a long-term
relationship may experience a severe disruption of social
roles when left alone. This disruption complicates the
search for self-validation through the recognition, esteem,
and affection of another who may have been present in a
marital or partnered relationship.

Living Arrangements and Environments

As depicted in Fig. 2.7 illustrating 2017 data, 59% of
community-dwelling older persons lived with their spouse
or partner. The vast majority were men (72%), compared
with 48% of older women. This proportion decreased
with age, especially for women. Of women 75 years of
age and older, 66% lived alone.7

Living arrangements differed by race and Hispanic
origin for older adults. For example, older black and
non-Hispanic white adults were most likely to live
alone compared with Asian and Hispanic older adults
(Fig. 2.8).6 Additionally, older women of black and
non-Hispanic white groups were almost twice as likely
to live alone (43% black and 37% non-Hispanic white)
as were Asian and Hispanic older women (20% Asian

*The reader is referred to the chapters on psychosocial principles and
patient education within this text for discussions of cultural humility
(see Chapters 4 and 11).
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and 23%Hispanic). About 30% of older black men lived
alone compared with 20% of non-Hispanic white men
and just 10% of older Asian men.6

The PewResearch Center found that multigenerational
family households were increasing, driven in part by the
job losses and home foreclosures of recent years but also
because of social factors including delayed marriage of
children and the wave of immigration that has occurred
since 1980.18 Since 1990, the share of those aged 65 years
and older who live inmultigenerational family households
has grown to 20%, compared with 17% in 1990.18Racial
minorities and Hispanics were far more likely to live in
multigenerational homes than non-Hispanic white older
adults.19 Of those older adults who live with children,
58% were the household head.

A majority of housing occupied by older adults (88%)
in 2011–15 consisted of either detached single-family
houses (68%) or apartments/condos (19%). Attached
one-family houses (6%), mobile homes or trailers (6%),
or boats, recreational vehicles, vans, and so forth
(0.1%) made up the balance of older adult-occupied
units.19 Of the housing units occupied by older adults,
44%were built in 1969 or earlier, which has implications
for the ability to age in place. Renovations and repairs are
likely to be needed in older housing to make the housing
safe and accessible. Twenty-four percent rented their
housing. Approximately 44%of older householders spent
more than one-third of their income on housing costs—
36% for owners and 78% for renters.7

The vast majority of individuals aged 65 years and
over (93%) live in traditional community settings as
described previously but may receive help through infor-
mal care by family and friends, in-home support (e.g.,
meals), personal care assistants, adult day care, and senior
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living residences. Residential housingwith services such as
meals, medication assistance, household cleaning, and
transportation provides an option for those who choose
or cannot live independently. Approximately 3% live in
residential housing with services such as assisted living.6

Another 3.1% live in a long-term care setting (1.5 mil-
lion), which has decreased since the year 2000 (5%).
The percentage who reside in long-term care settings dra-
matically increases with age as shown in Fig. 2.9. Of those
who reside in long-term care, only 1% are persons aged
65 to 74 years; 4% are persons aged 75 to 84 years and
15% are persons aged 85 years and above.7 In addition,
people with dementia and women were more likely to
move into long-term care facilities during the last months
of life.20 The vast majority of long-term care residents
are non-Hispanic white (76%, compared with 14%
non-Hispanic black and 5.2% Hispanic).21 Obviously
physical therapists working in a short-term or long-term
rehabilitation setting will be treating patients who are
considered “old-old” andmay be near the end of their life,
a point of consideration and awareness.

The increasing number of older adults combined with
the value of independency has pushed the industry to
develop other residential options that provide non-
health-related services. Of those aged 85 years and older,
15% live in community housing with non-health-related
services.6 In 2014, approximately 180,000 older adults
received care in adult day service centers and 780,000
individuals aged 65 years and over lived in residential care
communities such as assisted living centers.6 However,

59% of the cost of residential options is covered by the
public sector, with out-of-pocket expenses accounting
for the other 41%.22 As the pool of individuals aged 85
and over swells in 2030 and beyond, economists warn
of the crisis that is looming in providing long-term care
for all who may need it. Again, an opportunity for phys-
ical therapists is to create the expectation that older adults
can age successfully and remain independent to age in
place (as most older adults desire), and to assist them to
do this. Projections from work done in the late 1990s sug-
gest that reducing the rate of disability of 1.5% a year over
the coming decades would maintain the current level of
economic burden of long-term care.23 In fact, there is
some data that suggests that disability rates are declining
at a 2.2% per annum rate (1999–2004), driven by
improving health. However, concerns exist about whether
these recent trends will be sustained owing to the obesity
prevalence.24

Economic Status

The tendency to regard older adults as a homogeneous
group biases any understanding of their economic status.
The heterogeneity of this population group is perhaps best
illustrated by considering who is financially well-off and
who is economically disadvantaged among older adults.
Overall, the entrance of the youngest stratum of older
adults, who benefit from private and workers’ pension
programs, has improved the economic well-being of older
adults as a whole, as the proportion of older adults living
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in poverty has shrunk from 35% in 1959 to 9.3% in
2016.7 Poverty increases after age 75 years, however, with
women more often in poverty than men, and older His-
panics and older blacks experiencing greater economic
deprivation than non-Hispanic whites.7 Furthermore,
although older adults may be less likely to enter into pov-
erty than individuals younger than age 18 years, people
age 65 years and older who do enter poverty are less likely
to transition out than their younger counterparts.

Social security benefits accounted for 33% of the
aggregate income of the older population and accounted
for 90% or more of total income received by 33% of ben-
eficiaries.7 The four highest-budget items accounting for
nearly 80% of an older adult’s expenditures were for
housing (33%), transportation (17%), food (12.6%),
and health care expenditures, which increased with age
from 12.2% for those aged 65 to 74 to 15.6% for those
aged 75 years and older.25 Health costs incurred on aver-
age by older consumers in 2016 consisted of $4159 (69%)
for insurance, $913 (15%) for medical services, $715
(12%) for drugs, and $207 (3%) for medical supplies.7

MORTALITY

Causes of Death

As displayed in Table 2.2, heart disease and cancer are the
leading causes of death for females and males over
65 years of all races and ethnicities, accounting for nearly
half of all deaths in 2016.26,27 Despite the position of
heart disease as the leading cause of death since before
1980 and stroke as one of the top four causes of death,
age-adjusted death rates in the United States from heart
disease and stroke have declined in the past 35 years, most

likely because of improvements in the detection and treat-
ment of hypertension as well as improvements in emer-
gency and critical care. However, death rates for both
diabetes and respiratory diseases increased dramatically
in the same period as shown in Table 2.2. Given the role
of physical activity, exercise, and behavior change in pri-
mary and secondary prevention as well as rehabilitation
of all of these conditions, physical therapists are able to
make a major contribution to the well-being of the geriat-
ric population.

MORBIDITY

Chronic Conditions

Chronic diseases are broadly defined as conditions that
last 1 year or more and require ongoing medical attention
or limit activities of daily living or both. Chronic disease
health care management is responsible for over 90% of
the $3.3 trillion annual health care costs in the United
States (all ages) and account for most of the deaths in
the United States.28 Approximately 60% of adults (indi-
viduals 18 years and older) have at least one chronic dis-
ease/condition and 12% had five or more as illustrated in
Fig. 2.10.29 The risk of having a chronic condition
increases with age. For example, based on 2012 data from
community-dwellingMedicare beneficiaries, 63%of indi-
viduals aged 65 to 74 years had multiple chronic condi-
tions, which increased to 78% for those aged 76 to
84 years and to 83% for those aged 85 years or older.30

Specifically, Alzheimer disease (the fifth-leading cause of
death for older people) and infectious diseases such as
flu and pneumonia affect older adults at higher rates.30

Individually, as the number of chronic conditions

TABLE 2.2 Leading Causes of Death and Numbers of Deaths for Those Aged 65 Years and Older, 1980
and 2016

1980 2016

Rank Cause of Death Deaths Cause of Death Deaths

1 Diseases of heart 595,406 Diseases of heart 507,118

2 Malignant neoplasms 258,389 Malignant neoplasms 422,927

3 Cerebrovascular diseases 146,417 Chronic lower respiratory diseases 131,002

4 Pneumonia and influenza 45,512 Cerebrovascular diseases 121,630

5 Chronic obstructive pulmonary diseases 43,578 Alzheimer disease 114,883

6 Atherosclerosis 28,081 Diabetes mellitus 56,452

7 Diabetes mellitus 24,844 Unintentional injuries 42,479

8 Unintentional injuries 24,844 Influenza and pneumonia 53,141

9 Nephritis, nephrotic syndrome, and nephrosis 12,968 Nephritis, nephrotic syndrome, and nephrosis 41,095

10 Chronic liver diseases and cirrhosis 9519 Septicemia 30,405

Total 1,341,848 Total 2,003,458

Source: National Vital Statistics System. Vital Statistics for the United States, 1980. Volume II – Mortality, Part A. 1985; Public-Use 2016 Mortality File. Xu JQ,
Murphy SL, Kochanek KD, Bastian B, Arias E. Deaths: final data for 2016. National Vital Statistics Reports. Hyattsville, MD: National Center for Health Statistics;
2018, vol. 67. Available from https://www.cdc.gov/nchs/products/nvsr.htm. See Appendix I, National Vital Statistics (NVSS).
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increases, the risk for dying prematurely, being hospital-
ized, and even receiving conflicting advice from health
care providers increases. The most common chronic con-
ditions for adults over age 65 years and the risk behaviors
causing most chronic diseases are listed in Table 2.3.31,32

Besides being the cause of most deaths for older adults,
chronic diseases/conditions often affect quality of life and
ability to perform important and essential activities, both
inside and outside the home. The physical limitations that
so often accompany chronic conditions such as arthritis
and stroke are of particular concern to physical therapy
professionals. Loss of the ability to care for oneself can
mean a loss of independence and lead to the need for amore
restrictive environment such as residential care. The inabil-
ity to perform daily activities can adversely affect an indi-
vidual’s engagement in life and enjoyment of family and
friends. Social isolation and depression can result.

Much of the illness, disability, and premature death
from these conditions can be prevented with healthier
behaviors, more supportive environments, and better
access to preventive health services. Efforts to prevent
chronic disease and its sequalae will be a major focus of
health care professionals and others in the years to come,
offering physical therapists an opportunity to better the
health of Americans for decades. However, much needs
to be done to promote healthy lifestyles. The low rates of
older adults engaging in evenminimal physical activity, dis-
cussed next, is an area physical therapists must address.

Social Participation

The World Health Organization’s International Classifi-
cation of Functioning, Disability and Health (ICF)
(Fig. 2.11) defines participation as involvement in a life
situation at the societal level.33 Participation includes
activities and tasks within the social role. In this section,
social participation will be discussed in terms of physical
activity, work, and recreation.
Work. More older Americans are working, and working
more, than ever before. The rate of labor force
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FIG. 2.10 Prevalence of chronic conditions. (From Buttorff C, Ruder
T, BaumanM.Multiple Chronic Conditions in the United States. Santa
Monica, CA: Rand Corporation; 2017. https://www.rand.org/con
tent/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf. To get
permission: www.rand.org/pubs/permission.)

TABLE 2.3 10 Most Common Chronic Diseases
and Behaviors for Adults Aged 65
Years and Older

Disease

Percentage
of Older
Adults

Behaviors Causing Most
Chronic Diseases*

Hypertension 58% Tobacco use and exposure to
second-hand smoke

Poor nutrition, including diets
low in fruits and
vegetables and high in
sodium and saturated fats

Lack of physical activity
Excessive alcohol use

Hyperlipidemia 47%

Arthritis 31%

Ischemic heart
disease

29%

Diabetes
mellitus

27%

Chronic kidney
disease

18%

Heart failure 14%

Depression 14%

Alzheimer
disease and
dementia

11%

Chronic
obstructive
pulmonary
disease

11%

*From https://www.cdc.gov/chronicdisease/about/index.htm.
Adapted from https://www.ncoa.org/blog/10-common-chronic-diseases-prevention-
tips/.

Health condition
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FIG. 2.11 The World Health Organization’s International Classifica-
tion of Functioning, Disability and Health.

26 CHAPTER 2 Aging Demographics and Trends

https://www.rand.org/content/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf
https://www.rand.org/content/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf
https://www.rand.org/content/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf
https://www.rand.org/content/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf
https://www.cdc.gov/chronicdisease/about/index.htm
https://www.ncoa.org/blog/10-common-chronic-diseases-prevention-tips/
https://www.ncoa.org/blog/10-common-chronic-diseases-prevention-tips/


participation for older Americans, as presented in
Fig. 2.12, has grown steadily since 2002 and is projected
to continue to grow34 from the smallest segment of any
age group to more than the labor force of the 16- to 24-
year age group. Older workers now represent over 20%
of the labor force. These numbers are increasing the most
rapidly for older women as shown in Fig. 2.13.7,35

Although the number of older workers working fewer
than 35 hours per week has decreased since 2000, they
still make up 40% of the part-time labor force, the highest

percentage of any age group.35 Older Asians (20.2%) and
whites (19%) are somewhat more likely to be working
after age 65 than older blacks (16.7%).36

People are working later in life for a number of reasons.
They are healthier and have a longer life expectancy than
previous generations. They are better educated, which
increases their likelihood of staying in the labor force.
Changes in federal regulations have raised the minimum
age at which individuals may receive full Social Security
benefits, and mandatory retirement at a specific age for
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most occupations is not typically permitted. Therefore,
older adults who want to, or need to, remain in the work-
force may do so if they are physically able to perform the
tasks of their employment. And it appears the Baby Boomer
generation is working at older ages than previous genera-
tions, especially women. Fig. 2.13 illustrates that the rate
of women in the labor force has risen about 96% since
the turn of the century compared to men at 49%.34

The most frequently seen job type for older adults
is management, professional, and community service–
related jobs and least likely are computer andmathematical,
food preparation, and construction-related occupations.36

Interestingly, as depicted in Fig. 2.14, older adults have
much higher rates of self-employment than younger
workers.35 Perhaps years of experience and knowledge
of the industry better position older adults to be self-
employed.
Volunteerism. Estimates to the extent to which older
adults participate in volunteer activities vary, but it is gen-
erally accepted that approximately one-quarter of individ-
uals over age 50 participate in some sort of volunteer
activity; this figure is likely to increase as an anecdote to
retirement. Volunteerism seems to be for the young-old,
as the rate of volunteerism begins to drop after age 70.
Individuals are likely to continue to volunteer as they
age if the activity is professional or managerial, with a
74.8% retention. Women are somewhat more likely than
men to say they expect to do volunteer work when they
are older (83% women vs. 77% of men).37 Individuals
older than age 65 were slightly more likely to volunteer
with secular groups compared with those aged 50 to
64 years, who were slightly more likely to volunteer with
religious groups.37

Volunteerism affords many benefits to older adults and
to society that physical therapists should be aware of. Vol-
unteers tend to be more physically active, have a higher

sense of self-esteem and personal control, experience
increased socialization, and be more likely to practice
good health behaviors.38 Volunteerism can reduce the
likelihood of frailty and falls and enhance physical activ-
ity.39 Volunteerism is known to improve psychological
well-being and therefore may reduce depressive symptoms
and cognitive decline40 and is even linked to living longer.
Society benefits as well, although this has not been studied
extensively. For example, improved academic perfor-
mance was seen in an older adult volunteer program
focused on K-6 schools.41 In anticipation of the retirement
wave of aging boomers, volunteerismmay be a solution to
unmet needs that are not filled by younger workers. Ide-
ally, as the benefits of volunteerism become more appar-
ent, further opportunities for those who are not as
physically able will become a focus so that all older adults,
no matter their physical abilities, can derive the benefits
that come from volunteering and continued engagement.
Caregiving. A significant role of older individuals is that
of caregiving, whether caregiving for a spouse, a friend, or
grandchildren. Although most informal caregivers were
middle-aged, older spouses provided 31% of the total
hours of informal care in 2011.6 About two-thirds of
older adults needing care receive only informal care pro-
vided by family or friends.6,18 Grandparenting is another
significant role for older individuals. Eighty percent of
those age 65 and older have grandchildren. In 2016,
approximately 1 million grandparents age 60 and over
were responsible for the basic needs of one or more grand-
children under age 18 living with them. Of these care-
givers, 58% were grandmothers and 42% were
grandfathers7 and they were more likely to be black and
Hispanic than white. More older adults caring for grand-
children has occurred since 2007, when the economy took
a significant downturn. But the sharpest increase since the
recession has been among whites at a 9% increase, com-
pared to an increase of just 2% among black grandparents
and no change among Hispanic grandparents.42 Older
adults with children who have intellectual and develop-
mental disabilities find themselves caring for them when
they become adults. Twenty-four percent of these had
caregivers aged 60 and over.7 A take-home from these
demographics is the importance of family involvement
and the need for appropriate education regarding care-
giving. Chapter 12 in this text provides a deeper look at
the ramifications of providing intensive care in one’s
later years.
Leisure Activities. In 2014, older Americans spent, on
average, more than one-quarter of their time in leisure
activities. The amount of time spent in leisure activities
increased with age, so that Americans over age 75
reported spending 33% of their time in leisure activities.6

Leisure activities are preferred and enjoyable activities one
participates in during free time and characterized as repre-
senting freedom and providing intrinsic satisfaction.43

Leisure activities may provide social support, increase
social participation, and help one adapt to potential
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FIG. 2.14 Self-employment rates. (Source: U.S. Bureau of Labor
Statistics. https://www.bls.gov/careeroutlook/2017/article/older-
workers.htm.)
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restrictions of chronic diseases and conditions, recover
from stress, and overcome negative life events (e.g., losing
a spouse).43 Chang et al. found that leisure-time activities,
particularly physical ones, had a positive effect on physi-
cal and psychosocial functioning.43 However, most older
adults engage in passive leisure-time activities. When
asked how they engaged in specific leisure activities in
the past 24 hours, 90% reported talking with family or
friends, 83% reading, and 77%watching an hour ormore
of television.44 Watching television made up over half
(56%) of daily leisure time.6 This is concerning, because
sedentary habits, mobility disability, and cognitive deficits
are linked to 4 to 5 or more hours of television viewing
per day.45–47

Physical activities are no less important than work to
maintain a sense of well-being. Clearly, more older men
andwomen today aremaintaining interests in recreational
sports that they developed earlier in life. Others are dis-
covering the pleasures of recreational sports as older
adults as described in Chapter 28 on the senior athlete
elsewhere in this text. Many adults enjoy dancing and gar-
dening, which require a relatively high degree of balance,
flexibility, and strength.48 Even sedentary activities, such
as stamp collecting or playing chess, require a certain
degree of physical ability in the hand and upper extremity,
and therefore may be functional measures of the outcomes
of intervention for some older adults. Including participa-
tion in less passive leisure-time activities would be a wor-
thy goal that physical therapists might encourage.

Physical Activity. Physical therapists are aware of the
many benefits of engaging in physical activity listed in
Fig. 2.15. Physical activity, comprising leisure-time aero-
bic and muscle-strengthening activities, is generally mea-
sured in terms of the 2008 federal physical activity
guidelines of 150 minutes/week of moderately intense
activity. Unfortunately, physical activity typically declines
with age, and although the number of people reporting
recommended levels has increased since 1998, Fig. 2.16
illustrates that only about 12% of people age 65 and over
reported meeting this recommended amount.6 Men are
more likely to meet the guideline (15%) than women
(9%). Non-Hispanic whites age 65 and over reported
higher levels of physical activity than non-Hispanic black
(9%) and Hispanic (7%) individuals.6 When looking at
aerobic and strengthening exercise separately, the picture
improves. Thirty-seven percent of older adults reported
participating in at least 150 minutes of aerobic exercise
per week, and 17% reported engaging in muscle-
strengthening activities at least twice per week.6 Clearly
these statistics have room for improvement with many
benefits at the individual and societal level.

FUNCTION

Limitations in physical function and mobility have
many consequences including reduced access to goods
and services, which leads to poor health outcomes.
For example, older adults with limited mobility are less
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FIG. 2.15 A conceptual framework for the benefits of physical activity in older adults. (From Updating the evidence for physical activity: sum-
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able to access grocery stores and supermarkets, thus pro-
viding fewer nutritional options, which affects health
outcomes.49 Another consequence is the increased risk
for injury and health problems related to sedentary activ-
ity. Consequences of injury and the sequelae of health
problems can lead to residential and institutional living.
Mobility disability, defined as difficulty walking one-
quarter of a mile, climbing a flight of stairs, or standing
for long periods of time, is associated with reduced social-
ization, depression, and frailty, which again has a cascade
of undesired effects leading to a poor quality of life.50 It is
well established that the prevalence of functional limita-
tions and disability is associated with aging.51 To help mit-
igate these untoward effects, the physical therapist should
recognize that much mobility disability and functional
limitations can be addressed through lifestyle counseling
and physical therapy services.

Physical Function and Disability

In general, independent physical function declines with
age, and this decline is influenced by a host of biological,
psychological, and social factors. Function is not a static
phenomenon, and individual transitions in functional

status are more the norm than the exception. Function
is also a sociological phenomenon. Physical function
activities can be subdivided into five areas: mobility,
which includes transfers and ambulation; basic self-care
and personal hygiene (activities of daily living [ADLs]);
more complex activities essential to an adult’s living in
the community, known as instrumental ADLs (IADLs);
work; and recreation.

Fig. 2.17 illustrates that, in 2014, 22% of community-
dwelling people age 65 and older reported at least one
disability as defined by limitations in vision, hearing,
mobility, communication, cognition, and self-care. Of
those, two-thirds had difficulty in walking or climbing
stairs.58 This same report documents that 42% of
community-dwelling adults 85 years of age or older
self-identified difficulty with mobility. Difficulty with
independent living, such as visiting a doctor’s office or
shopping, was the second-most-cited disability, followed
by serious difficulty in hearing, cognition, bathing or
dressing, and vision.52

Lower education and economic levels adversely
affected independence. For example, 13% of older adults
with a disability lived in poverty, compared with 7% of
those without a disability who lived in poverty.52

Percentage of people age 65 and over who reported participating in leisure-time aerobic and

muscle-strengthening activities that meet the 2008 Federal physical activity guidelines, by age

group, 1998-2014
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NOTE: This measure of physical activity reflects the 2008 federal physical activity guidelines for Americans (available from: http://www.health.

gov/PAGuidelinesf/). The 2008 federal guidelines recommend that adults age 65 and over who are fit and have no limiting chronic conditions

perform at least 150 minutes (2 hours and 30 minutes) a week of moderate-intensity, or 75 minutes (1 hour and 15 minutes) a week of

vigorous-intensity aerobic physical activity or an equivalent combination of moderate- and vigorous-intensity aerobic activity. Aerobic activity

should be performed in episodes of at least 10 minutes, and preferably, it should be spread throughout the week. In addition, they should

perform muscle-strengthening activities that are moderate or high intensity and involve all major muscle groups on 2 or more days a week,

because these activities provide additional health benefits. The measure shown here presents the percentage of people who fully met both the

aerobic activity and muscle-strengthening guidelines, irrespective of their chronic condition status.

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

SOURCE: Centers for Disease Control and Prevention, National Center for Health Statistics, National Health Interview Survey.

FIG. 2.16 Older Adults who meet the 2008 federal physical activity guideline by age group. (From Edwards JJ, KhannaM, Jordan KP, et al. Older
Americans 2016: key indicators of well-being. Federal Interagency Forum on Aging-Related Statistics. https://doi.org/10.1136/annrheumdis-
2013-203913. Published 2016. Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Health Inter-
view Survey.)
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Likewise, women and those of racial and ethnic minority
status were also more likely to report a disability.52

Activities of Daily Living

Basic Activities of Daily Living. Basic ADLs include all of
the fundamental tasks and activities necessary for survival,
hygiene, and self-care within the home. ADLs consist of
eating, bathing, grooming, dressing, bed mobility, and
transfers. As depicted in Fig. 2.18 and based on 2016 data,
20%of individuals 85 years of age and older required assis-
tance with one or more ADLs, compared with 7% of those
aged 75 to 84 and 3.4% of those aged 65 to 74. In 2013,
about two-thirds of people who reported difficulty with
one ormore ADLs received personal assistance or used spe-
cial equipment; 7% received personal assistance only, 35%
used equipment only, and 25% used both.6

An inability to perform ADLs, especially toileting and
bathing, often means a transition to some form of residen-
tial living as indicated by nearly 70% of older adults in
residential care using assistance for ADLs.53 The number
of chronic conditions adversely affects the ability to per-
form ADLs as shown in Fig. 2.19, with ADL limitations
increasing with the number of chronic conditions.
Instrumental Activities of Daily Living. Instrumental
activities of daily living encompass eight areas of focus
listed in Box 2.1. In 2013, 13.6% of those age 65 and over

reported some limitation in IADLs. Increasing age
adversely affected limitations, with 15.4% of those age
85 and over reporting limitations in IADLs compared
with just 9.8% of those aged 65 to 74 years. The number
of chronic conditions also adversely affects IADL limita-
tions as shown in Fig. 2.20.

Relationship Between ADLs and IADLs. Most older
adults living in the community are generally independent
in both ADLs and IADLs. However, as the number of lim-
itations grows, the risk for residential housing with ser-
vices, including long-term care, grows. For example, as
depicted in Fig. 2.21, 67% of those living in a long-term
care facility had three or more limitations in ADLs, com-
pared with only 17% living in other residential living
facilities with services and 9% living in the community.6

Limitations in IADLs frequently occur first, especially
when cognitive issues are present. Poor self-rated health
and depression were the strongest risk factors for needing
assistance in one or more ADLs in a survey of a large sam-
ple of individuals aged 60 to 69 in Norway. Excessive sit-
ting time, physical inactivity, and short or prolonged
sleeping time were the most important lifestyle risk factors
for ADL/IADL disability.54 Again, the opportunity for
physical therapists is clear.
Mobility. Those reporting no mobility limitation com-
posed the majority of people over 65 years; however,

Percentage of people age 65 and over with a disability, by sex and functional domain, 2010 and
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Reference population: These data refer to the civilian noninstitutionalized population.
SOURCE: Centers for Disease Control and Prevention, National Center for Health Statistics, National Health Interview Survey.

FIG. 2.17 Percentage of people age 65 and over with a disability, by sex and functional domain, 2010 and 2014. (Source: Centers for Disease
Control and Prevention, National Center for Health Statistics, National Health Interview Survey.)
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similar to those with ADL and IADL limitations, older
age groups reported more difficulty with mobility. For
example, only 26% of those aged 85 years and older
reported no mobility limitations. And the majority of
these older individuals also reported limitations in
ADLs and IADLs (65.3% reported mobility, ADL,
and IADL difficulties, compared with 25.5% of those
aged 65 to 74).55 Mobility limitations increased for res-
idents of long-term care facilities, with a staggering
93.2% of 85-plus-year-olds reporting a combination
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include eating, bathing, dressing, and getting around inside the person’s home.

Source: NCHS, National Health Interview Survey, Family Core component.
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FIG. 2.18 Percentage of adults aged 65 and over who needed assistance with activities of daily living, January–June 2018. (Source: National
Center for Health Statistics, National Health Interview Survey, Family Care Component.)

BOX 2.1 Instrumental Activities of Daily Living:
Eight Focus Areas

Ability to use the telephone
Laundry and dressing
Shopping and running errands
Transportation
Meal preparation
Medication management
Housekeeping activities
Ability to manage finances
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FIG. 2.19 Relationship of activities of daily living (ADL) limitations
and number of chronic conditions. (From Buttorff C, Ruder T, Bauman
M. Multiple Chronic Conditions in the United States. Santa Monica,
CA: Rand Corporation; 2017. https://www.rand.org/content/dam/
rand/pubs/tools/TL200/TL221/RAND_TL221.pdf.)
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of mobility, ADL, and IADL limitations.56 Black non-
Hispanic and Hispanic older adults at any age were
more likely to report mobility limitations.56 Interest-
ingly, one study found an association between less

proximity to goods and services and barriers to walk-
ing difficulty, as these older individuals reported more
mobility disability than other older adults,57 which
provides an opportunity to consider the impact of the
environment on mobility.

HEALTH AND HEALTH CARE
UTILIZATION

Self-Rating of Health

In 2017, though 45% of community-dwelling older peo-
ple assessed their health as excellent or very good (com-
pared to 64% for adults 18 to 64 years of age), non-
Hispanic blacks and Hispanics were more likely to rate
their health as fair or poor. About 31% of persons aged
60 and older reported height/weight combinations that
placed them in the obese category. Only 9% reported
they were current smokers and 8% reported excessive
alcohol consumption.7 Not surprisingly, those who were
residents of long-term care facilities were far less likely to
rate their health as very good or excellent (10.5%). In
fact, the majority of individuals residing in a long-term
care facility rated their health as fair or poor: 68% of
individuals 65 to 74 years of age, 68.2% of individuals
75 to 84 years of age, and 60.2% of individuals 85 years
of age and older.56
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FIG. 2.20 Relationship of instrumental activities of daily living
(ADL) limitations and number of chronic diseases. (From Buttorff C,
Ruder T, BaumanM.Multiple Chronic Conditions in the United States.
Santa Monica, CA: Rand Corporation; 2017. https://www.rand.
org/content/dam/rand/pubs/tools/TL200/TL221/RAND_TL221.pdf.)
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FIG. 2.21 Percentage of Medicare enrollees aged 65 and over who have limitations in activities of daily living (ADLs) or instrumental activities of
daily living (IADLs) or who are in a long-term care facility. (Source: Edwards JJ, KhannaM, Jordan KP, et al. Older Americans 2016: Key Indicators of
Well-Being. Federal Interagency Forum on Aging-Related Statistics; https://acl.gov/aging-and-disability-in-america/data-and-research/key-indica
tors-well-being. Published 2018. Accessed February 6, 2019.)
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Utilization of Services and Expenditures

As illustrated in Fig. 2.22, health care costs increase with
age, with the oldest-old (age 85 years and older) incurring
higher costs than for any other group. In 2016,
consumers age 65 and over averaged out-of-pocket
expenditures of $5994, an increase of 38% since 2006
and considerably less than younger consumers ($4331).
Older individuals account for 34% of all prescription
medication use, with 48% of all older adults reporting
taking a prescription drug, compared with 39% 10 years
earlier.

Twenty percent of older individuals age 75 years and
older reported 10 or more visits to a health care practi-
tioner in the past year, compared with 13% of adults aged
45 to 64 years. The type of provider seen differs with age.
The younger the person is, the more exclusively they saw a
physician, whereas older adults were more likely to see
nonphysician providers (e.g., nurse practitioner, physi-
cian assistant) (41.3%). Utilization of specialized services
such as home health and hospice increase with age as
shown by Fig. 2.23.6

The number of chronic conditions increases health care
utilization and cost. For example, 14% of those with one
to two chronic conditions visited the emergency depart-
ment within a year compared with 32% of those with five
or more chronic conditions.29 Twice as many drugs on
average are used by those with five or more chronic
conditions/diseases compared with those with three or
four conditions.29 And people with five or more condi-
tions averaged 20 doctor visits per year, compared
with 12 visits for those with three or four conditions.29

This greater utilization by those with more chronic dis-
eases results in the staggering statistic that those with five
or more chronic diseases account for 41% of total health
care spending while making up only 12% of the
population.29

Challenges and Future Possibilities

Changes in the demographic characteristics of the U.S.
population represent a critical challenge to, and oppor-
tunity for, geriatric physical therapists. Two different
cohorts will be aging simultaneously: the World War
II and Great Depression cohort, who make up the
old-old category, and the boomer cohort, who make
up the young-old category. A flexible approach to deal
with such different cohorts will be needed, with individ-
ualized expectations responsive to each older adult’s
vision for his or her own aging. Additionally, older
adults are expected to live longer than ever before,
but the quality of their lives in these added years is still
a matter of conjecture. Aging with multiple chronic
conditions/diseases and poor participation in physical
activity and other healthy lifestyle behaviors further
aggravates a propensity toward physical decline with
advanced age. Function deficits are the expected out-
comes of disease or permanent effects of an injury; in
turn, functional limitations predict decreased social par-
ticipation, increased utilization of services, further mor-
bidity, and death. The physical therapy profession is
uniquely positioned to add life to years as medical sci-
ence adds years to life.
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FIG. 2.22 Health care costs by age. (Source: Centers for Medicare & Medicaid Services, Medicare Current Beneficiary Survey, Cost and Use. U.S.
Department of Health and Human Services. Key Indicators of Well-Being j ACL Administration for Community Living. https://acl.gov/aging-and-
disability-in-america/data-and-research/key-indicators-well-being. Published 2018. Accessed February 6, 2019.)
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INTRODUCTION

Aging is a fundamental process that affects all of our sys-
tems and tissues by causing numerous alterations and
damage within molecular pathways. The rate and magni-
tude of change in each system may differ from person to
person, but decline across multiple body systems is an
inevitable part of life. As such, aging is the most significant
risk factor for most noncommunicable diseases, including
cardiovascular disease, cancer, diabetes, and neurologic
diseases.1

Although there are a multitude of theories that describe
proposed mechanisms for the aging process, there is no
singular unifying theory that satisfactorily accounts for
all the changes the body undergoes. Proposedmechanisms
include oxidative stress, mitochondrial changes, DNA
damage/repair, telomere length, and genotoxicity that
interact with genetics, lifestyle choices, and environment
to impact biological aging. Although enormous strides
have beenmade in our understanding of the aging process,
there is still much to discover about the science of age-
related decline. The recognition that whole-body inflam-
mation is an important contributor to age-related decline
is a significant shift from concepts such as wear and tear
and the biological clock based on genetic programming.
In addition, research with identical twins has identified
that depending on the outcome variable, 25% to 50%
of the decline with age has a genetic basis, which becomes
stronger with greater longevity.2 Most age-related change
is the consequence of lifestyle choices, such as inadequate
nutrient intake, excess body weight (which puts stress on
tissues, increases inflammation, and predisposes toward

disease), and variables such as smoking and excessive
alcohol intake and a sedentary lifestyle. The lack of phys-
ical activity may have the most impact on successful
aging.3–8

Even though age-related decline may result in the loss
of strength, power, aerobic endurance, bone mass, and
vital capacity, we have enough tissue reserve in each of
our systems to get through 80 to 90 years without
infirmity. For example, master athletes (>40 years old)
who compete in endurance and ultra-endurance events
(>6 hours) demonstrate improvement in their endurance
performance at a faster rate than their younger counter-
parts in swimming, cycling, and running.9

Because so much of the decline with aging is lifestyle
related, physical therapists are uniquely positioned to
intervene along the way, with successful results likely at
any age. Indeed, there is a growing body of evidence
indicating that exercise is a powerful modifier of
inactivity-related decline, even for sarcopenia, the
age-related wasting of muscle.3–5,8,10,11 Loss of skeletal
muscle mass and force is inevitable with aging and can
be further exacerbated by a host of variables, such as
nutrition and disease; however, sedentary lifestyle is likely
to take the greatest toll.4,5,10,11 In the latest position stand
on exercise and physical activity for older adults, the
American College of Sports Medicine (ACSM) states that
although no amount of physical activity can stop the bio-
logical aging process, there is strong evidence that regular
exercise can minimize the physiological effects of an
otherwise sedentary lifestyle and increase active life expec-
tancy by limiting the development and progression of
chronic disease and disabling conditions.12 By and large,
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men and women who include physical activity in their
daily routine should have sufficient muscle mass and force
to achieve all of the fundamental activities of daily living
throughout their life span.

Aging and longevity are controlled by multiple cellular
and subcellular changes within all tissues that interact with
lifestyle and environmental choices and factors. The intent
of this chapter is to describewhat occurs in selected systems
for the purpose of understanding the functional conse-
quences of aging as they present to the physical therapist
clinically. For example, the natural decline in bone mineral
content may predispose patients to osteoporosis through
cellularandhormonalchanges that canbeexacerbatedwith
lifestyle choices such as a sedentary lifestyle and poor nutri-
tion. It is not uncommon for those with osteoporosis to
manifest postural changes that affectbalance, diminish lung
capacity and strength, and shorten step and stride length.
Once cellular changes are described, other inactivity- and
lifestyle-related events that further contribute to systemic
declinewillbeaddressed.Thus, todevelopaneffective treat-
mentplan,physical therapistsmust considerall the sequelae
of health disorders.

Although there is not a single tissue or system that does
not undergo age-related changes, only those systems that
physical therapists treat directly or affect the ability to ren-
der optimal care are the focus of this chapter. Gastrointes-
tinal or genitourinary systems, for example, will not be
discussed in detail. Skeletal muscle, cognitive changes
with aging, and exercise interventions to improve function
in older adults are covered in later chapters. This chapter
is an overview of the aging process in specific systems and
will start with a discussion of the decline in homeostasis
and demographics on functional loss and ability with
aging. Next, changes with aging in the musculoskeletal
system, collagenous tissues, and cardiovascular, nervous,
somatosensory, immune, and endocrine systems will be
introduced. Lastly, research on exercise for reversing
decline and preventing disease will be presented in addi-
tion to the consequences of adopting a sedentary lifestyle.
A comprehensive discussion of impaired muscle perfor-
mance, motor performance, cognition, exercise, and
physical fitness for older adults and wellness for the aging
adult will be covered in subsequent chapters.

AGING: A DECLINE IN HOMEOSTASIS

Homeostasis refers to the physiological processes that
maintain a stable internal environment of the body and
is a critical element in the aging process. The extent to
which the body can adapt to physiological stressors and
maintain homeostasis will influence susceptibility to ill-
ness and injury and is known as adaptive homeostasis.
As individuals age, the expansive ability of the adaptive
homeostatic range diminishes, and this decline has been
suggested to contribute to the higher incidence of disease
development among older populations.13 With increasing

age, the capacity to tolerate stressors decreases but
remains partially modifiable with lifestyle adaptations.
The physical stress theory (PST) proposed by Mueller
and Maluf14 captures the essence of homeostasis. The
basic premise of the PST is that changes in the relative level
of physical stress cause a predictable adaptive response in
all biological tissue.14 Fig. 3.1 illustrates the relationship
between various levels of physical stress and the adaptive
responses of tissue. Fig. 3.2 provides a conceptual picture
of the relationship of successful and unsuccessful aging to
a tolerance for challenges to homeostasis and the effect of
varying levels of challenge on homeostasis.

The successfully aging older adult maintains a high
capacity to tolerate physiological stress, whereas the per-
son who is aging unsuccessfully generally has a low toler-
ance to physiological stressors that challenge the aging
body’s homeostasis. The ability to improve tolerance for
physiological stress and, thus, provide a wider homeosta-
sis window is possible using principles incorporated in the
PST. Tolerance range increases in response to exercise and
decreases with the addition of chronic disease and greater
inactivity. The older individual with very low tolerance to
physiological stressors is highly susceptible to illness
and has low capacity to combat the effects of the illness:
A bout of influenza may kill.

When a person is in homeostasis, exercise results in
robust positive changes with systemic adaptation.
Strength and balance can increase, as can aerobic and
muscle endurance. When the inactive older adult with sta-
ble chronic disease engages in exercise, positive changes
also occur, albeit not at the same magnitude as their
active counterparts. Under both sets of circumstances, a
widening of the window of homeostasis occurs, providing
greater tolerance to physiological stress, thus reducing the
possibility of moving from homeostasis into illness and
disease. The wider the window of homeostasis is, the
greater the chance of survival and of maintaining

Effect of Physical Stress on Tissue Adaptation

Physical
stress

level

Death

Injury

Increased tolerance
(e.g., hypertrophy)

Maintenance

Decreased tolerance
(e.g., atrophy)
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Loss of adaptation

Loss of adaptation

Thresholds for
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FIG. 3.1 Effect of varying levels of physical stress (inadequately low
to excessively high) on tissue’s ability to adapt and to maintain
homeostasis. (Reprinted with permission from Muell�er MJ, Maluf
KS: Tissue adaptation to physical stress: a proposed “Physical Stress
Theory” to guide physical therapist practice, education, and research.
Phys Ther 82(4):383–403, 2002.)
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independence in physical function, and the greater the
physical reserve as well as resilience—the capacity of
the body to draw on a “well” of immune function,
strength, and endurance among other resources to meet
the demands of life. One of the biggest challenges of phys-
ical therapy practice is to promote and maintain enough
physiological reserve to maintain homeostasis even in
the presence of large stressors. Thus, physical therapists
should promote wellness and enhance quality of life as
part of every episode of care.

When discussing physiological changes with aging, it is
important to define several terms. Cachexia typically
refers to an inexorable decline in muscle (and body) wast-
ing that cannot be arrested nutritionally.15,16 Cachexia is
rapid and relentless muscle wasting that frequently occurs
before death and is associated with end-stage cancer,
chronic obstructive pulmonary disease (COPD), conges-
tive heart failure (CHF), and certain infectious diseases
as a response to one or more pathologies that overwhelm
the body. Although some young adults with more
“reserve”may recover from a cachectic state, most people
do not, and rarely do older adults recover from cachexia.
The cachexia of old age typically precedes death, and even
though the cause of cachexia is not well defined, it is
believed to be the consequence of a massive increase in
inflammatory cytokines, which will be discussed later in
this chapter.17,18

The other term that must be defined is sarcopenia,
which is the muscle wasting of old age.19 First described
by Rosenberg in 1989 as the progressive decrease in mus-
cle mass and strength during aging, there is currently not a
universally accepted definition; however, an expansion of

the definition now includes a decline in muscle strength,
power, and functional quality.16,20 Sarcopenia is present
if muscle mass, as determined by dual-energy x-ray
absorptiometry, is two ormore standard deviations below
values obtained for young adults.15,20 It has been esti-
mated that between 22% and 33% of community-
dwelling older adults have sarcopenia, and for those older
than age 80 years that number approaches 50%, with a
higher percentage for men than women.21–23 Because
the underlying pathophysiology of cachexia and sarcope-
nia is different, it is not surprising that they respond differ-
ently to strength training. Indeed, sarcopenic muscle is
capable of responding to strength-training exercise, with
significant increases in muscle mass and strength. There
is strong evidence that progressive resistance training
has a profound effect on virtually all of the physiological
mechanisms in the nervous and muscular system in older
individuals, including those with mobility issues.24–26

In contrast, cachexic muscle does not respond to progres-
sive resistance training, and physical therapy treatment
to improve strength with this condition is generally
unwarranted.

Sarcopenia is frequently the hallmark of increasing dis-
ability in aging adults. InWestern society as many as 42%
of individuals over 60 years of age have difficulty per-
forming activities of daily living; 15% to 30% report
being unable to lift or carry 10 pounds; and >30% have
some type of physical disability.27 Because sarcopenia is
associated with increasing disability in aging adults, the
increasing number of aging adults with decreasing func-
tional ability provides limitless opportunities for positive
impact through physical therapy. A detailed discussion of
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FIG. 3.2 A depiction of the differences in range of homeostasis tolerance and ability to adapt to stress in individuals who have aged nonsuccess-
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sarcopenia is included elsewhere in this text. Physical
changes occur in all systems in the aging adult. The age-
related changes in the systems most applicable to physical
therapy are presented in the following sections. The
potential for enhanced tissue and organ function through
physical therapy is also discussed.

MUSCULOSKELETAL SYSTEM

Skeletal Tissue

Skeletal tissue is remarkably susceptible to change in
response to nutritional status, activity/inactivity, weight
bearing, hormones, and medications.28 Peak bone mass
is reached at skeletal maturity (20 to 30 years of age)
and is followed by a progressive and slow decline
(Fig. 3.3). In postmenopausal women this loss is more
severe, with an increased rate of bone resorption immedi-
ately after menopause clearly indicating a hormonal influ-
ence on bone density in women.29 The most likely
explanation for this increased resorption is the drop in
ovarian estrogen production that accompanies meno-
pause.29 Bone loss begins to accelerate approximately 2
to 3 years before the last menses, and this acceleration

ends 3 to 4 years after menopause. For an interval of a
few years around menopause, women lose 2% of bone
annually.30 Afterward, bone loss slows to about 1% to
1.5%per year in women unless there is an underlying con-
dition or immobilization that increases the rate.31 Men
also lose bone mass with age, but their bone loss acceler-
ation begins after the age of 75.32

Bone is composed of three cell types: the osteoclast,
which breaks down bone; the osteoblast, which produces
and increases bone mineral; and the osteocyte, which
maintains bone. These three cell types form the basic met-
abolic unit (BMU) of bone as suggested by Frost.33 In nor-
mal bone remodeling there is a balance between osteoblast
and osteoclast activity.With aging, there are alterations in
the maturation and function of the osteoblast and the
osteoclast, which results in greater bone removal than
replacement. Thus, with advancing age, the BMU favors
bone catabolism rather than bone anabolism. With the
onset of menopause, the rate of bone remodeling
increases, which magnifies the impact of bone loss.34

The loss of bone tissue leads to a disordered skeletal archi-
tecture and an increase in fracture risk.34

Factors other than aging may affect the bone health of
men and women throughout the life span and account for
more decline in bonemass than aging alone. Some of these
factors are nonmodifiable, but many factors affecting
bone mass are modifiable with lifestyle. Factors that are
modifiable with lifestyle and those that are not modifiable
are summarized in Box 3.1. It is important to realize that
estrogen is critical for the maintenance of bone mass in
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FIG. 3.3 Bone mass profiles of three women throughout the course
of a lifetime. The top line (Δ) represents usual lifestyle, including ade-
quate nutrition including calcium, occasional or no weight-bearing
exercise, some outdoor time (vitamin D exposure), minimal
inactivity-related diseases including obesity, modest alcohol intake,
and no drugs that diminish bone. Themiddle line (X) reflects optimal
bone mass in a woman who embraced a healthy lifestyle over the
course of her lifetime. Healthy lifestyle includes adequate nutrition
including protein and calcium intake, a regular weight-bearing exer-
cise program, routine exposure to sunshine, minimal disease burden,
modest alcohol consumption, and no drugs that diminish bone. The
bottom line (□) reflects one of several possibilities: inadequate cal-
cium during the teenage years and/or amenorrhea as a teen or early
adult stage of life, or anorexia as a teenager with inadequate calcium
and protein intake. Anorexia often results in low estrogen values as
well. Major points: Calcium intake during adolescence is critical; loss
of normal serum estrogen results in accelerated bone loss with age or
failure to maximize bone stock in youth; poor lifestyle choices (e.g.,
alcoholism, sedentary lifestyle, poor nutrition) diminish bone at all
ages; and serious physical compromise (e.g., car accident with pro-
longed bed rest) has lifelong consequences.

BOX 3.1 Nonmodifiable and Modifiable Risk

Factors for Bone Loss

Nonmodifiable Risk Factors for Bone Loss

Genetics: women with small frames
Caucasian race
Hispanic women
Age: female older than age 50 years
Family history of osteoporosis
Premature at birth
Low estrogen: menopause
Childhood malabsorption disease
Seizure disorder—using Dilantin
Age-associated loss of muscle mass

Modifiable Risk Factors

Calcium intake: 1200 mg/day or more is required
Excessive alcohol intake: maximum allowable is not defined
Smoking cigarettes
Low body mass index (<18.5)
Low estrogen: amenorrhea, anorexia
Low estrogen: ovariohysterectomy
Inactivity, immobilization
Substituting soda for milk, especially among children
Insufficient protein at all ages
Inadequate vitamin D
Hyperthyroidism
Prednisone and cortisone use, hyperparathyroidism
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