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LEARNING OBJECTIVES

After the completion of the chapter, the readers will be able to:

o Define the scope and importance of geriatric rehabilitation in healthcare systems.

e Describe the physiological and functional changes associated with aging across major body systems.

e |dentify common geriatric syndromes and understand their multifactorial causes and consequences.

e Explain the components and benefits of comprehensive geriatric assessment (CGA).

e Understand the interrelationship between frailty, sarcopenia, and aging-related disability.

e Recognize evidence-based rehabilitation interventions for institutionalized and community-dwelling older adults.
e Qutline fall prevention strategies and fall risk assessment protocols in older adults.

e Discuss the concept of successful aging and its relevance to rehabilitation practice.

CHAPTER OUTLINE
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e Geriatric Syndromes e Rehabilitation Interventions
e Frailty

KEY TERMS

Comprehensive geriatric assessment (CGA): A multidimensional, interdisciplinary diagnostic process to determine the medical,
psychological, and functional capabilities of older adults.

Frailty: A clinical syndrome characterized by reduced strength, endurance, and physiological function, increasing vulnerability to health
stressors.

Functional capacity: The ability to perform daily living tasks and engage in social roles independently.

Geriatric rehabilitation: A multidisciplinary approach aimed at improving the functional ability and quality of life of older adults.
Geriatric syndrome: A set of multifactorial health conditions (e.g., falls, delirium, frailty, incontinence) that commonly affect older
adults.

Institutionalization: The placement of older adults into care facilities due to health, cognitive or social factors requiring long-term
support.
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Multicomponent exercise: A type of intervention combining aerobic, strength, balance, and flexibility training to improve physical

function in the elderly.

Sarcopenia: The age-related loss of skeletal muscle mass and function, contributing to physical decline and increased fall risk.

STEADI Toolkit: A fall-prevention resource developed by the CDC to assess and reduce fall risk in older adults.

Successful aging: A multidimensional concept encompassing physical health, mental function, and social engagement in older age.

INTRODUCTION

With the aging process, many changes occur at the molecular
and cellular level which directly or indirectly result in
decline in physical and mental capacity of the older adults
and risk of inflaimmatory and noninflammatory diseases
also increases. However, aging is an inevitable phenomenon.
The rising global aging population is linked to a higher
prevalence of multimorbidity and geriatric syndromes!",
which consequently heighten the risk of adverse health
effects, including functional deterioration, hospitalization,
and mortality®. After being hospitalized, many older adults
require rehabilitation assistance to address functional
decline or specific healthcare needs®®.. As a result, there has
been a growing demand for rehabilitation services tailored
for elderly individuals, commonly referred to as geriatric
rehabilitation*®”). These services can be provided through
various modalities, including home-based care, community-
based programs or institutional care settings.

Geriatric rehabilitation (GR) is characterized as a
comprehensive approach encompassing diagnostic and
therapeutic interventions aimed at optimizing functional
abilities, encouraging activity, and maintaining functional
capacity and social engagement in older adults with disabling
conditions®™. The primary objectives of GR typically include
improving activities of daily living (ADL), fostering social
interaction, and enhancing participation, all while promoting
a higher quality of life and overall well-being for patients!**l.
However, rehabilitating elderly individuals presents distinct
challenges, as the physiological effects of aging can be further
influenced by various psychological, social, and genetic
factors!"l. Consequently, older adults often require multifaceted
rehabilitation that accounts for aging-related changes,
underlying health conditions, and psychosocial elements. This
population also tends to necessitate lower medication doses,
prolonged rehabilitation duration, and meticulous monitoring
of cognitive and physical impairments'!l.

The purpose of geriatric rehabilitation is basically to restore
functional ability or to enhance the residual functionality in
elderly with the goal of improving the quality of life. Therefore,
the focus of rehabilitation lies in comprehensive evaluation,
accurate diagnosis, and targeted therapeutic interventions. For
evidence-based therapeutic interventions, a thorough clinical
assessment process is required. With a better understanding
of physiological changes of the aging process, and how those
changes affect the functionality of the elderly person will
provide the keys to deciding which clinical assessments

are relevant to planning for an effective rehabilitation goal.
Age-related changes can be categorized into several key
domains, including normal aging processes, prevalent diseases,
and alterations in functional capacity, cognitive and psychiatric
conditions, as well as social dynamics™?. Each of these domains
contributes to the overall complexity of aging, requiring a
nuanced approach to healthcare and support for older adults.

AGING PROCESS

In normal aging, although changes can be described in every
organ system, this chapter will address only the changes
concerning the clinical decision-making implications. The
following are the summarized views of the age-related changes
in different systems of the body in the elderly (Table 21.1).
Maintaining adequate physical function (PF) is crucial
for older adults to safely carry out daily activities and retain
both physical and motor independence!™®. Among the elderly
population, the decline in functional capacity is one of the
most prevalent indicators of deteriorating health status'4,
Consequently, aging individuals with diminished physical
function—whether in terms of cardiorespiratory endurance,
muscle strength, flexibility, speed or balance—face a
reduced likelihood of achieving optimal health and overall
well-being!*"!. These factors collectively contribute to lower
levels of physical activity, and when coupled with sedentary
lifestyle patterns, further exacerbate declines in mobility
and functional capacity. Normal age-related changes and
accumulated  pathology  (noncommunicable —diseases)
contribute to functional changes seen with the aging process!'?
and these can usually be noticed as impaired mobility,
dependency in self-care activities, slow walking speed, falls,
frailty and many more. Other domains such as psychological
and cognitive changes with mild short-term memory loss,
word-finding difficulty, and slower processing speed also affect
their general well-being. Various social determinants influence
the aging process, including low lifetime socioeconomic
status, characterized by limited educational opportunities and
financial instability!"®. Additionally, experiences of adversity
in both childhood and adulthood—such as trauma and other
hardships—can contribute to disparities in aging outcomes!'®..
Belonging to a minority group further intersects with these
challenges, often exacerbating health risks!'. Moreover,
adverse health behaviors, including smoking, obesity, and
excessive alcohol consumption, also play a significant role in
shaping the trajectory of aging and overall well-being!°.
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TABLE 21.1: Age-related changes in various body structures/
systems

Body structures/systems

Body structures/systems

Neuromuscular

Motor unit

Contractile properties
Peripheral nerves
Neuromuscular junction
Muscle strength

Mass

Fiber number

Fiber area

Fiber type

Muscular endurance

Central nervous system

Peripheral nervous
system

Intersystem homeostasis

Sensory

Touch

4 Number and 7 size

T Contraction and % relaxation time
d Motor nerve conduction velocity
d More complex and irregular

d Upper and lower extremities

4 Segmental and whole body

4 Typesland i

4 Type Il fiber area

<> ; Increased co-expression of
myosin isoforms

d Endurance, earlier onset of fatigue
J Brain mass

Decline number/efficiency of
neurons

{ in brain weight and gyral thickness
and T in ventricular size

d Neurotransmitters

Loss of conduction velocity in sensory
and motor neurons

Loss of myelin sheath and large
myelinated fibers occur with
advancing age

{ Nerve cells

{ Blood flow to the nerves
Hypothermic thermostat declines
Basal metabolic rate ¥

Reactivity of autonomic nervous
declines

Vasomotor system less responsive to
warm and cool

d Hormonal balance

{d Blood flow to the brain

Receptor and nerve fibers decline
with age

Skin changes such as dermal
thinning, { elasticity and vascularity

Number and size of sweat glands
diminish

Contd...

Vision

Hearing

Vestibular

Proprioception and
Kinesthesia

Taste and smell

Cardiovascular

Cardiac

Vascular

Airways

Loss of elasticity and orbital fat
around the eye

Diminished tear production

Tendency toward increased
intraocular pressure

Increased density of the lens

Loss of visual receptors in the retina
or macula

Sclerotic changes in tympanic
membrane

Cochlear osteosclerosis
A Receptors in the Corti
Degeneration of the auditory nerve

Degeneration in the sensory
receptors in the otoliths and
semicircular canals

Less cellular availability for sensory
interpretation, less position and
movement sense

80% of taste buds atrophy
{ saliva
{ Cells in olfactory bulb

Chemosensory decrements

4 Number of myocytes (myofibrils
and pacemaker cells)

7 size of myocytes
T Lipid deposition in myocytes
7 Lipofuscin deposition in myocytes

J Mitochondrial oxidative
phosphorylation

TAmyloid deposition in heart

{ Rate of protein synthesis in
internodal tract

7 Fibrosis and calcification of valves
(especially the mitral annulus and
aortic valve)

T Endothelial cell heterogenicity

T Nondistensible collagen, fibrous
tissue and calcium in media

T Thickness of smooth muscle cells
in media
T Rigidity of trachea and bronchi
{ Elasticity of bronchiolar walls
{ cilia
Contd...
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Body structures/systems

Lungs T Mucus layer thickening and mucus
gland

0 Thickening of alveolar walls
{ Functional respiratory surface

T Alveolar diameter with a { in
alveolar surface area

{ Alveolar-capillary interface

T Lung compliance

4 Lung parenchymal weight
Respiratory muscles { Contractile protein
T Noncontractile protein
T Connective tissue

{ Capillary numbers relative to
muscle fibers

T Contraction and relaxation times

Alteration in diaphragm position and
efficiency

Bone { Bone strength

{ Ccalcium
{ Circulating levels of vitamin D

{ Reserve to quickly accelerate the
production of red blood cells when
needed

I Water content
Glycosaminoglycans—normal or
slightly ¥ (content), link protein
fragmented, proteoglycans
extractability 4 and T fibrous growth
around bony prominences

Articular cartilage

Thorax d Loss of bone mineralization
{ Disk spaces

{ Costal movements resulting from
reduced sternal and costovertebral
motion

T Anterior-posterior thorax diameter
T Kyphosis

Gastrointestinal
d Motility of the esophagus

Lower esophageal resting pressure
and hesitance of the sphincter

J Motility in the stomach and intestine
J Blood supply to the gut

Renal
J Mass and weight

Protein binding of medication is
Contd...

Body structures/systems

Hepatic
Liver mass and blood perfusion
decline
{ Vascularity
Decline in excretory and reabsorptive
capacities
d Urine-concentrating abilities
Urinary
7T Residual urine
T Reflux into ureters

7T, increase; 4, decrease

Adapted from: Kauffman TL, Barr JO, Moran ML, editors. Geriatric
rehabilitation manual. Elsevier Health Sciences; 2007.

Aging is a natural biological phenomenon characterized
by a gradual and irreversible deterioration of physical
function across all organ systems!”. This decline is
driven by the cumulative effects of cellular and molecular
damage that accumulate over time in response to various
stressors™®. As a result, aging is accompanied by functional
impairments that impact overall health and well-being.
Extensive research has indicated a significant, though often
underrecognized, relationship between aging and numerous
chronic conditions in humans!">*!. Aging itself has been
identified as a major risk factor for various prevalent diseases,
including diabetes, Alzheimer’s disease, Parkinson’s disease,
cardiovascular disorders, chronic obstructive pulmonary
disease, osteoporosis, and osteoarthritis*#”!. Consequently,
managing these conditions often necessitates a combination
of therapeutic approaches to achieve sustained health benefits
over timel?!. Furthermore, as aging remains a primary
contributor to chronic disease development, gaining a deeper
understanding of the aging process is expected to facilitate
the identification of effective rehabilitative strategies for
age-related illnesses and their impact on the overall
functionality of older adults.

COMPREHENSIVE GERIATRIC ASSESSMENT

Identifying specific geriatric conditions by performing a
detailed evaluation will assist the healthcare professionals in
managing these conditions at its incipient stage and prevent
further complication. Traditionally, geriatric assessment
requires a coordinated approach for the physical, functional,
and psychosocial assessment of the elderly to plan for an
effective therapeutic program. Moreover, understanding
special need-based assessments is likely the key to geriatric
rehabilitation. However, portion of this vulnerable elder’s
population suffer from some health conditions such as
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‘Geriatric syndrome, whose causes are multifactorial. This
syndrome encompasses a range of conditions, including
cognitive impairment, delirium, incontinence, malnutrition,
falls, gait disturbances, pressure ulcers, sleep disorders, sensory
deficits, fatigue, and dizziness, all of which significantly affect
the quality of life of older adults™!. Consequently, conducting
athorough and comprehensive geriatric assessment is essential
for gaining a clearer understanding of the challenges faced by
the elderly and for developing appropriate interventions to
address their needs.

Comprehensive geriatric  assessment (CGA) is a
multidisciplinary process designed to diagnose and treat
medical, psychosocial, and functional challenges faced by
frail older adults, aiming to develop a coordinated strategy
to optimize health during aging®*3!. This approach requires
an extensive evaluation of various factors, including physical,
mental, functional, emotional, psychological, social, spiritual,
and environmental influences on an older individuals
well-being. By examining each of these domains, a holistic
assessment can be conducted, allowing for the identification of
the full bio-psycho-social complexity of the individual’s health
concerns (Table 21.2)5%, The effectiveness of CGA is enhanced
when carried out by a multidisciplinary team specializing in
geriatric care. Assessment can have the following benefits****!:
e Increased identification of conditions
e Improved functional and mental status
e Reduced mortality
e Decreased use of nursing homes and acute care hospitals
e Greater satisfaction with care

TABLE 21.2: Geriatric assessment with relation to biopsychosocial
model

Domains of health Components to be assessed

Physical medical e Comorbid conditions and disease
conditions severity

e Medication review

e Nutritional status

e Problem list

Mental health conditions e Cognition
e Mood and anxiety
e Fears

Functioning e Core functions such as mobility
and balance
e Activities of daily living
o Life roles that are important to
the patient

Social circumstances e Social networks: Informal support
available from family, the wider
network of friends and contacts,
and statutory care

e Poverty

Contd...

Domains of health Components to be assessed

Environments e Housing: Comfort, facilities and
safety
e Use or potential use of
‘telehealth’ technology
e Transport facilities
o Accessibility to local resources

Adapted from: Welsh TJ, Gordon AL, Gladman JR. Comprehensive
geriatric assessment — a guide for the non-specialist. Int J Clin Pract. 2014
Mar;68(3):290-293.

GERIATRIC SYNDROMES

Geriatric syndromes are defined as multifactorial health
conditions that arise when cumulative impairments across
multiple bodily systems leave older individuals particularly
susceptible to situational challenges™!. These syndromes
present distinct clinical considerations, as they often involve
multiple risk factors and organ systems, making diagnosis
complex and sometimes ineffective or burdensome®. Despite
challenges in pinpointing the precise underlying causes,
therapeutic management of symptoms can still provide
significant benefits, even when a definitive diagnosis remains
elusive®). Multiple risk factor (modifiable and nonmodifiable)
can contribute to the development of geriatric syndrome
and because of its associated impairment it may lead to the
development of a frail state among the elderly. This frailty on
them may affect their functionality in self-care activities.

The occurrence of geriatric syndromes signifies a
deterioration in health and is linked to an increased risk
of disability, institutionalization, hospitalization, and
mortality®#?l. These syndromes are closely associated
with various chronic health conditions, particularly
cardiovascular diseases and diabetes, even after accounting
for sociodemographic factors, social interactions, health-
related variables, and behavioral influences!*?. Consequently,
enhanced awareness among healthcare professionals, coupled
with comprehensive geriatric assessments, may facilitate
the development of effective therapeutic strategies aimed
at preventing chronic illnesses and maintaining functional
independence in older adults.

Comprehensive geriatric assessment is a multidisciplinary
approach designed to identify the medical, functional, and
psychosocial challenges faced by frail older patients, enabling
the development of a holistic treatment plan with long-term
follow-up™!. This process evaluates multiple health domains,
including physical conditions, mental well-being, functional
abilities, and social circumstances, ensuring a broad
therapeutic strategy that facilitates recovery and promotes
patient independence*. CGA is implemented through two
primary models:
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1. Acute care for elders (ACE) model: In this approach,
patients are admitted to a specialized ward where a
coordinated multidisciplinary team conducts both
assessment and rehabilitation*>6),

2. Mobile team model: A mobile team visits frail patients
in nongeriatric wards, conduct assessments and provides
recommendations to the attending physician for
appropriate care*”.

By integrating these models, CGA enhances tailored
healthcare interventions, thereby improving outcomes for
older adults. CGA utilizes standardized assessment scales
and assessment tools across multiple health domains to
formulate a broad therapeutic strategy, aiding recovery and
promoting patient independence. Additionally, the World
Health Organization (WHO) has recently introduced
guidelines supporting integrated care for older individuals
in the community, known as ICOPE!“#], ICOPE provides
resources and guidance for community health workers to
identify declines in intrinsic capacities—such as impaired
mobility, malnutrition, visual and hearing loss, cognitive
dysfunction, and depressive symptoms—and to implement
suitable interventions for their management™45->1],

Through a comprehensive evaluation, a detailed care
plan can be established. The fundamental principle of
rehabilitation involves identifying the primary impairment
and addressing it effectively. Furthermore, assessing frailty
in older adults is crucial, as frailty serves as a core concept
in geriatric medicine, representing a biological vulnerability
that predisposes individuals to various geriatric syndromes
and adverse health effects®™. The study of frailty gained
prominence in medical literature during the 1990s, reflecting
the unexplained vulnerability observed in elderly patients
by healthcare professionals®®. Understanding frailty is
instrumental in shaping appropriate interventions for older
individuals, ensuring better quality of life and healthcare
outcomes.

FRAILTY

Fried and colleagues defined frailty “as a biological syndrome
of decreased reserve and resistance to stressors, resulting
from cumulative declines across multiple physiological
systems, and causing vulnerability to adverse outcomes’, and
operationalized it using the frailty phenotypel®. In 2013,
members of a consensus group reached agreement on the
following definition of frailty: “A medical syndrome with
multiple causes and contributors that is characterized by
diminished strength, endurance, and reduced physiological
function that increases an individual’s vulnerability for

developing increased dependency and/or death’®. Frailty,
therefore, may be useful for risk prediction and decision-
making in clinical settings®. Risk factors of frailty are
older age, history of cancer, hospitalization events, chronic
obstructive pulmonary disease, cerebrovascular disease, and
osteoarthritis®!. The following are the lists of screening tools
for frailty in elderly (Table 21.3)13>¢-¢3);

TABLE 21.3: Screening tools—frailty in elderly

m Components and scoring

Clinical frailty  Clinical judgment, ranging from very fit to

scale severely frail: 1 = Very fit; 2 = Well; 3 = Well,
with treated comorbid disease; 4 = Apparently
vulnerable; 5 = Mildly frail (some dependence
on others for instrumental activities of daily
living); 6 = Moderately frail (help needed
with instrumental and noninstrumental
activities of daily living); 7 = Severely frail (total
dependence on others for activities of daily
living or terminally ill).

FRAIL scale Self-reported fatigue; resistance (ability to
climb a single flight of stairs); ambulation
(ability to walk one block); illnesses (>5); loss
of weight (>5%)

Score: Range 0 to 5.

No frailty = 0 deficits.

Intermediate frailty = 1 or 2 deficits.

Frailty = 3 or more deficits.

Frailty
phenotype

Five criteria: 1. Weight loss; 2. Measured
weakness; 3. Self-report exhaustion;

4. Measured slowness; 5. Low activity
questionnaire

Score: Range 0 to 5.

Frail: >3 criteria present;

Intermediate or prefrail: 1 or 2 criteria present.
Robust or nonfrail: O criteria present.

Gait speed
(as a single
measure)

Measured gait speed over 4 meters

Gait speed <0.8 m/s is cut point for increased
risk of adverse health outcomes.

Gait speed <0.2 m/s is cut point for extreme
frailty.

Gérontopole
Frailty
Screening Tool

6 questions to be answered by the
practitioner/clinician about: 1. Whether the
patient lives along; 2. Whether the patient
has lost weight; 3. Whether the patient has
felt more tired; 4. Whether the patient has
memory problems; 5. Whether the patient has
found it difficult to get around; and 6. Whether
the patient has a slow gait (<1 m/s)
If the practitioner/clinician answer yes to
any one of the 6 questions, the screening
questionnaire asks for their clinical judgment
on whether the patient is frail.

Contd...
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m Components and scoring

Program of Seven yes or no self-reported questions
Research to about: 1. Age; 2. Sex; 3. Health problems that
Integrate require a limit on activities; 4. Help needed
Services from someone regularly; 5. Health problems
for the that require one to stay at home; 6. Having
Maintenance someone to count on if needed; and 7. Regular
of Autonomy  use of an assistive device for walking.
(PRISMA-7) Answering yes to three of more of the seven
Questionnaire  questions = potential disabilities/frailty
Timed-Up- Measures of functional mobility (chair stair,
and-Go Test 10-foot walk, and return the chair)

Frail = taking >10 seconds to complete the test.

Adapted from: Walston J, Buta B, Xue QL. Frailty Screening and Interventions:
Considerations for Clinical Practice. Clin Geriatr Med. 2018 Feb;34(1):25-38.

Frailty is not classified as a disease but rather as a syndrome,
necessitating a multidisciplinary and multi-domain approach
for effective management. Management of frailty requires
transitioning from a single-disease care model to a holistic
patient-centered approach!6+6,

e A comprehensive care plan for frailty should include
polypharmacy management, the management of
sarcopenia, treatable causes of weight loss, and causes
of exhaustion (such as depression, sleep apnea, anemia,
hypothyroidism, and vitamin B,, deficiency)**.

e A multicomponent physical activity program. For
example, exercises for 20-25 minutes, 4-5 days per week,
comprising aerobic exercise, strengthening exercises for
major muscle group of upper and lower extremity, balance
and coordination exercise.

e Nutrition and oral health consideration

e Active social support and engagement

Sarcopenia and Frailty

Sarcopenia and frailty are significant conditions that become
increasingly prevalent with age. Sarcopenia refers to the
progressive loss of muscle mass and function, while frailty is
characterized by multisystem impairment, leading to greater
vulnerability to stressors®l. Sarcopenia is usually associated
with health risk factors such as low levels of physical activity,
chronic illness, falls, fractures, and advanced age. Sarcopenia
may lead to frailty, but not all elderly people with sarcopenia
are frail. Early screening and diagnosis of sarcopenia are
important to prevent many health impairments. Sarcopenia
can be screened/diagnosed by the following methods:

e Body mass index (BMI), limb anthropometry—such as
triceps skinfold (TSF), mid-upper-arm circumference
(MUAC), and calf circumference (CC)—along with various
derived equations, including mid-upper-arm muscle
circumference, serve as objective clinical variables that are
widely utilized across different healthcare settings!®”..

e Muscle strength and performance can be assessed using
various tests, including hand grip strength, chair stand
test (chair rise test), gait speed, timed-up-and-go test, and
the short physical performance battery (SPPB)®8. These
objective measures help evaluate functional capacity and
mobility in older adults.

e Screening tools, such as the Strength, Assistance with
walking, Rise from a chair, Climb stairs, and Falls
(SARC-F) questionnaire, consist of five key components:
strength, assistance with walking, ability to rise from a
chair, ability to climb stairs, and history of falls. These items
were specifically chosen to capture health status changes
associated with the effects of sarcopenial®”,

e Techniques for assessing muscle quantity include
bioelectrical impedance analysis (BIA), dual-energy X-ray
absorptiometry (DEXA), computed tomography (CT),
and magnetic resonance imaging (MRI)"). These methods
provide valuable insights into muscle composition and
overall physical health.

Although the relationship between sarcopenia and frailty has

not been fully characterized, both conditions share numerous

similarities in their proposed underlying mechanisms,
involving a complex interaction between multiple systems
and pathophysiological processes, including aging,
immunosenescence, hormonal imbalance, sedentary behavior,
poor nutritional status, and other comorbidities. Treatment
for sarcopenia includes nutritional therapy and exercise
therapy”74. An intervention that integrates nutritional
therapy with a structured exercise regimen, particularly
resistance training, has been shown to be more effective than

a single intervention in addressing sarcopenia™!. Physical

exercise, especially resistance training, has demonstrated

effectiveness in enhancing skeletal muscle mass, knee
extension strength, normal walking speed, and maximum
walking speed in older adults living in the community”>7l,

PREVENTION OF FALLS IN ELDERLY

Age is a significant risk factor for falls, and older adults have
the highest likelihood of death or serious injury resulting
from a fall, with the risk increasing as they age. Fall-related
injuries may be fatal or non-fatal, and various studies have
indicated that falling restricts physical activity, impairs social
engagement, and elevates the fear of falling, increasing the
risk of recurrent falls, depression, and diminished quality of
lifel77-80l,

Most of the causes of falls in elderly individuals originate
from neurological diseases, including stroke, vestibular
disorders, Parkinson’s disease, multiple sclerosis, and
dementia; musculoskeletal conditions, such as osteoporosis,
arthritis, and lower extremity deformities; cardiovascular
disorders, including orthostatic hypotension, arrhythmias,
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TABLE 21.4: Risk factors for falls in elderly

Previous falls Balance impairment

Visual impairment Polypharmacy (>4 medications)
Decreased muscle strength Psychoactive drugs

Gait impairment and walking
difficulties

Depression

Dizziness or orthostasis Functional limitations

Age above 80 years Female gender

Cognitive impairment Arthritis

Diabetes Pain
The risk of falling increases with the number of risk factors:
1-year risk of falling doubles with each additional factor.

Adapted from: Tinetti ME, Kumar C. The patient who falls: “It’s always a
trade-off.” JAMA. 2010;303(3):258-66.

and syncope; and other contributing factors, such as diabetes,
depression, sleep disorders, urinary incontinence, pneumonia,
and lung infections®!). Table 21.4 depicts the independent risk
factor-related to the falls in elderly™l.

Due to the diversity in causes and risk factors for falls,
they have been classified into four categories, following a
framework similar to the one adopted by the World Health
Organization (WHO) Global Report on Falls Prevention in
Older Agel®"3:

1. Behavioral: Characteristics of human actions, emotions or
daily choices

= Medication overdose
m Fear of fall (after the first fall)
= Reduction of physical activity
m Alcohol use
= Inappropriate footwear
s Difficulties in dressing
» Direction of fall (sideways/forward)
2. Biological: These are an individual’s physical attributes
and physiological traits relevant to the human body.
n Age
» Cognitive impairment
= Gender (higher incidence in females)
» Lack of vision
s Chronic diseases
» Dizziness/vertigo
= Pains
= Decrease in body mass index
m Decreased bone density
= Musculoskeletal and sensory degradation
3. Environmental: Interactions between the individuals
physical condition and the surrounding environment.
= Unsafe home environment
= Unsafe outdoors

= Mobility aids
» Falls from hospital bed
4. Socioeconomic: These are an individual’s social and
financial circumstances, influencing their overall
well-being and access to resources.
» Lack of social interaction
m Lack of education and income
» Limited access to social services and healthcare

Falls Risk Assessment

A risk assessment involves evaluating a fall history,
medication review, physical examination, and functional and
environmental assessments. A fall history includes identifying
the number of falls within the past 6 months and year,
along with their circumstances, such as physical symptoms,
location, activity at the time, footwear, use of assistive devices
(if prescribed), use of glasses (if typically worn), ability to
rise after the fall, time of day, any injuries sustained, and
any medical treatment received®?. The drug review which is
usually equally important as there were certain drugs which
may increase fall risks such as psychoactive medications such
as antidepressant, antipsychotic, benzodiazepine, sedative
hypnotics and other medications like antihypertensive,
diuretics and nonopioid analgesics. In general, the clinical
assessment for multifactorial fall risk assessment includes the
following along with the fall subjective history (Table 21.5).
The American Geriatrics Society (AGS) and British
Geriatrics ~ Society (BGS) have established clinical
practice guidelines for fall risk screening, assessment, and
management®. The AGS/BGS guideline®®! advises annual

TABLE 21.5: Multifactorial falls risk—clinical assessment

[Domains | Components _____________|

Falls e Higher mental function and cognitive

screening

e Cranial nerve—e.g., Visual acuity, body
balance and eye movement

e Evaluation of sensation including
proprioception

e Muscle bulk, tone, strength, reflexes,
and range of motion

e Balance and coordination assessment

Musculoskeletal
examination

Back and lower extremity—range of
motion/muscle strength/gait evaluation

Cardiopulmonary
examination

e Rate/rhythm/murmur-heart
e Auscultation/chest expansion/dyspnea/

cough/dyspnea
Others Orthostatic vital signs
Specific Timed up and go test/4-staged balance

recommended test test

Functional
assessment

Self-care (activities of daily living)/
Instrumental activities of daily living



CHAPTER 21 Geriatric Rehabilitation 321

screening for all adults aged 65 and older to evaluate fall
risk. This screening involves asking whether patients have
fallen two or more times in the past year, sought medical
attention for a fall or, if they have not fallen, whether they
experience unsteadiness while walking®. This assessment
is incorporated into a toolkit known as Stopping Elderly
Accidents, Deaths, and Injuries (STEADI)®!. Based on
the AGS/BGS clinical practice guideline®®, STEADI was

Patient completes stay independent brochure .

!

Screen for falls and/or fall risk
Patient answers yes to any key question:

developed to assist healthcare professionals in incorporating
falls assessment and management into their routine practice.
The algorithm emphasizes that even individuals at low risk
(no prior falls, no gait or balance issues) can still benefit from a
primary prevention strategy, which includes education on fall
risk factors, strength and balance exercises, and vitamin D
supplementation®. The Figures 21.1A and B depict the
STEADI algorithm for fall prevention and intervention.

« Fell is past year? If yes ask, No to
o How many times? and, —» all key
o Were you injured? guestions -
- Feels unsteady when standing or walking? Low risk
» Worries about falling? Individualized fall interventions
l « Educate patient
- — = Vitamin D +/- calcium Low risk
Yes to any key question - Refer for strength and balance
l exercise (community exercise or
Evaluate gait, strength and balance No gait, el ppewention giogram)
= Timed up and go (recommended) strength N
+ 30 second chair stand (optional) or balance
» 4 stage balance test (optional) problems*
|
Gait, strength or balance problem .
I Moderate risk
i 1 1 Inélciividl:alizti_d fatall interventions
+ Educate patien
22 falls 1fall 0 falls - Review and modify medications
| = Vitamin D +/- calcium Moderate
= Refer to PT to improve gait, risk
z B strength and balance
Injury No injury e
Refer to a community fall
prevention program
Conduct multifactorial risk High risk Follow-up with high risk
assessment Individualized fall interventions patient within 30 days
« Review stay independent brochure » Educate patient » Review care plan
« Falls history « Vitamin D +/- calcium + Assess and encourage fall risk
« Physical exam including: « Refer PT to enhance functional reduction behaviors
o Postural dizziness/postural —» mobility and improve strength and » Discuss and address barriers High risk
hypotension balance — " toadherence g
o Medication review » Manage and monitor hypotension e
o Cognitive screening + Modify medications Transition to maintenance
o Feet and footwear * Address foot problems exercise program when patient
o Use of mobility aids + Optimize vision is ready
o Visual acuity check + Optimize home safety

*For these patients, consider additional risk assessment (e.g., medication review, cognitive screen, syncope)

Fig. 21.1A: STEADI-algorithm—risk categorization for fall and its management approaches
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STEADI listed in appointment notes

Front Desk Staff gives patient
stay independent self-assessment
questionnaire as part of check-in

|

MA scores stay independent No
to identify patients with score e
of 24 on screening tool (Low risk)

MA puts screening tool on provider
stool; use falls check-in and
STEADI doc flowsheet to document

Yes (High risk)

MA does TUG, vision, orthostatics as part of rooming process

Measure
orthostatics
during vital signs

Vision (eye chart in 3 locations
—— in clinic; corrected both eyes (use ——
figures if patient does not read)

TUG test
(on way to room)

——»

Provider reviews stay

— independent with patient; refer

to class if indicated/desired

MA puts screening tool on provider
stool: use falls check-in and
STEADI doc flowsheet to document

Provider completes full STEADI evaluation with potential interventions

¢ « Orthostasis ; s
Fail TUG; fear « Nzt Visual Medication —
of falling : E;’Z;;Tg::ion impairment Feview Feet/footwear Comorbidities
} | | | | |
+ PT/OT = Appropriate BP goal + Bifocal « Med + Avoid bare Optimize
+ Home safety « Medication education optimization feet, slippers, treatment of
evaluation optimization + Review meds + Gradual dose flip flops Parkinson's,
« Mobility aid » Hydration affecting vision reduction - Referral to COPD, DM2,
evaluation - Compression + Referral to * RDA podiatry OA/pain, MCI,
+ Classes: Tai Chi, stocking optometry, 4000 units D3 MS, CHF,
stepping on « Warm up exercises ophthalmology and 1200 Ca, depression,
« Referral to « Neurovestibular between diet/ incontinence
podiatry rehabilitation supplement

Fig. 21.1B: STEADI-Fall prevention and intervention

Abbreviations: BP, blood pressure; Ca, calcium; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; DM2, diabetes mellitus
type 2; MA, medical assistant; MCI, mild cognitive impairment; MS, multiple sclerosis; OA, osteoarthritis; OT, occupational therapist; PT, physiotherapist;
RDA, recommendatory dietary allowance; TUG, timed up and Go.

B Good to Know |

Ethical and Psychosocial Considerations

Geriatric rehabilitation must account for not only physical health but also the psychosocial and ethical challenges that older adults
face. Social isolation, elder neglect, and ageism are prevalent and can negatively impact mental health and rehabilitation outcomes.
Decision-making capacity and informed consent must be respected, especially in cases involving cognitive impairment.

Ethical care involves promoting dignity, autonomy, and active participation in goal-setting. Rehabilitation professionals must also
engage with family caregivers, who often face emotional and physical burdens. Training caregivers in safe transfer techniques, fall
prevention, and daily care routines improves outcomes for both older adults and their caregivers.

Recognizing the interplay between physical function, emotional well-being, and social support is essential for holistic geriatric
rehabilitation.

SUCCESSFUL AGING

Successful aging is a complex concept influenced by physical,
social, and environmental factors, and is defined by optimal
physical and mental health, the absence of chronic diseases,
and meaningful social connections®. Cultural, social,
economic, and political determinants shape and influence
lifestyle choices”!.

Components

Rowe and Kahn (1998) proposed that successful aging

comprises the following three key components®:

1. Optimal health with minimal risk of illness and
disability: Maintaining good health involves consistent
physical activity, a balanced diet, and routine medical
check-ups.
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2. Strong cognitive and physical capabilities: In the process
of healthy aging, individuals remain mentally engaged and
intellectually stimulated.

3. Active participation in life with a supportive social
network: A fulfilling aging experience includes maintaining
social connections and engaging in meaningful activities.

Morley D. Glicken DSW (2009) outlines the following
examples of effective health practices for older adults®:

e Physical activity is fundamental to successful aging and
includes aerobic exercises, such as walking, dancing, and
gardening, as well as more intense activities like weight
training.

e Diet and exercise contribute to weight management, lower
the risk of heart disease, colon and rectal cancer, and help
mitigate the effects of diabetes, arthritis, and osteoporosis,
while also improving strength and balance to reduce falls.

e Regular fitness activity decreases mortality risk, with older
women who exercise being 20% less likely to die compared
to those who remain sedentary.

e Smoking cessation leads to an immediate decline in heart
disease risk, with ex-smokers having a comparable risk to
nonsmokers after five years.

e Quitting smoking enhances heart health, lung capacity,
and reduces blood pressure, significantly improving overall
well-being.

e Mental stimulation and social interaction with friends and
family play a crucial role in maintaining physical health
and cognitive function.

e Older adults can preserve or even enhance their mental
abilities through reading, word games, mental exercises,
and engaging conversations®.

Therefore, successful aging is not a one-dimensional concept
centered solely on physical health; instead, it encompasses
social, psychological, spiritual/transcendent, economic, and
environmental factors®™. Additionally, defining successful
aging for individuals with long-term physical disabilities is
based on the following domains®!:

a. Autonomy and/or maximized independence

b. Living arrangement

c. Health and well-being and

d. Social connection and meaningful community engagement.
Rehabilitation process through organization can add or adjust
services and programs to ensure that they are providing
resources that help to facilitate successful aging across these
domains of successful aging®'.

Recommendations

The inevitable age-related changes affecting various
anatomical and physiological systems, along with the
presence of pathological conditions and physical activity
levels, are key factors influencing alertness and activity levels,

thereby contributing to functional decline and disabilities in

these vulnerable age groups. Despite the well-documented

benefits of physical activity on health and physical function in
aging, the proportion of older adults meeting recommended
guidelines remains low. Adults aged 65 and older require:

e At least 150 minutes per week (such as 30 min/day, 5 days
a week) of moderate-intensity exercise, including brisk
walking or 75 minutes per week of vigorous-intensity
activities, such as hiking, jogging or running.

o At least two days per week of muscle-strengthening activities.

e Exercises to enhance balance, such as standing on one foot.

The physical activity guidelines for older adult Americans

specify that®®:

e Multicomponent physical activity should be included
in their weekly routine, encompassing balance training,
aerobic exercises, and muscle-strengthening activities.

e Older adults should assess their physical activity intensity
based on their fitness level.

e If unable to complete 150 minutes of moderate-intensity
aerobic activity per week due to chronic conditions, older
adults should engage in physical activity aligned with their
capabilities and health status.

Research has shown that structured physical exercise programs
can enhance physical function, cognition, and hemodynamic
parameters in older adults®¥. However, certain barriers, such
as the high cost of acquiring and maintaining equipment, space
requirements for distribution, and the need for specialized
health professionals, can limit their implementation in public
health programs®®!.

Multicomponent exercise programs, which integrate
different exercise modalities (e.g., resistance, balance, gait,
aerobics, and flexibility) within a single session, present a
viable approach to maintaining or improving physical and
cognitive function in community-dwelling older adults®**7..
The term ‘multicomponent’ activity refers to physical activity
interventions that incorporate multiple modes of exercise,
with common components including aerobic, muscle-
strengthening, and balance training.

The most conclusive evidence supports the superior
benefits of multicomponent exercises over single-
component activities in preventing fall-related injuries and
enhancing physical function in older adults. Additionally,
multicomponent and multi-task activities (i.e., combining
physical tasks with cognitive challenges) embedded in daily
routines may serve as a promising alternative to structured,
single-task exercise programs for older adults.

INSTITUTIONALIZED ELDERLY

An elderly individual who, due to an active disease state or
residual physical and mental disabilities, is partially or entirely
dependent on their daily living activities may voluntarily or
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involuntarily reside in a hospital, medical treatment facility,
nursing home, acute care center or community-assisted living
facility. Advanced age, low educational attainment, sedentary
behavior, poor self-rated health, polypharmacy, and functional
or cognitive impairments are the primary factors predicting
institutionalization***.

India ’Jnsigﬁts __________________________ s

National Programme for Healthcare of the Elderly

India’s aging population is growing rapidly, leading to increased
demand for age-appropriate health and rehabilitation services.
The Government of India launched the National Programme for
Healthcare of the Elderly (NPHCE) to provide dedicated geriatric
care at primary, secondary, and tertiary levels. This includes
services through district hospitals, community health centers,
and mobile medical units, with an emphasis on active aging and
community-based interventions.

Physiotherapists play a crucial role in the NPHCE framework
by delivering rehabilitation services to older adults in home and
community settings, particularly in rural and underserved areas.
Many state-level geriatric clinics also incorporate physiotherapy
consultations as part of their multidisciplinary approach.

Integrating these national programs into geriatric
rehabilitation planning ensures greater accessibility, cultural
relevance, and sustainability of services.

Research indicates that higher age, living alone, functional
and cognitive impairment, falls, low body mass index,
reduced specialist visits, limited social interactions, reliance
on domestic help, multimorbidity, and various chronic
conditions, such as depression, mental health disorders,
Parkinson’s disease, stroke, and heart disease, are significant
predictors of institutionalization among older adults!®1%],

Conversely, institutionalization can negatively impact an
elderly individual’s quality of life, serving as a risk factor for
loneliness, anxiety, and depression!!*+1%l,

A thorough careful evaluation comprising each dimension/
aspect of the institutionalized elder is necessary to promote
active aging and better quality of life. Comprehensive geriatric
evaluation and addressing individualistic morbidity will only
help to ensure the uniform standards of rehabilitation needs.
Therefore, the assessment of disability of institutionalized
elderly should follow the standardized approach:

e Characterize the disability

e Identify impairment

e Identify health conditions

e Identify contextual factors

e Listing the potential impairments

e Framing therapeutic goals

Secondly, the assistance of multidisciplinary approaches
to rehabilitation and the most common rehabilitation
interventions included assessing person-centered goals and
delivering therapeutic exercises as well as education and
training/advice on self-care.

REHABILITATION INTERVENTIONS

Rehabilitation needs of the elderly care varies from the level
of specialized care for the diseased to primary care to the
multiple levels of care. The rehabilitation delivery type
described as the approaches by rehabilitation intervention
are provided to the elderly and are given in Table 21.6/1%7.
Those interventions specifically from assessment, restorative
and compensatory approaches, education and counseling,
coordination and management of rehabilitation process,
training and provision in the use of assistive technology,
and environmental adaptations are required in different
areas from home, community, out-patient and in-patient
hospitalization and assisted living centers for an appropriate
and evidence-based rehabilitation program for this special
population of elderly in order to promote healthy aging.

Role of Physiotherapists in Geriatric Care
Settings

Physiotherapists are integral to maintaining and restoring
functional independence in older adults. Their role varies
across settings:

e In the home: Physiotherapists assess home safety, teach
caregiver-supported mobility exercises, and help older
adults manage chronic conditions like osteoarthritis or
stroke-related disabilities.

e In outpatient clinics: They design
therapeutic exercise plans targeting balance, gait, strength,
and flexibility to reduce fall risk and enhance mobility.

e In institutions and long-term facilities:
Physiotherapists focus on preventing deconditioning,
managing pain, and assisting in recovery from surgery or
prolonged illness.

e In community settings: They lead group exercise
programs, conduct screenings (e.g., for fall risk), and

individualized

care

support health promotion activities for active aging.

Physiotherapists also educate caregivers and collaborate with
occupational therapists, nurses, and physicians to ensure a
multidisciplinary approach to elderly care.

Elderly people are particularly vulnerable to poor
quality of life (QOL) because of changes and events in their
physical health, psychological state, social circumstances
and relationship to their environment!"*%'!%. Task-oriented
training related to self-care activities involves the active
practice of task-specific motor activities which assist the
elderly to gain more confidence toward their functionality,
which is the primary focus of geriatric rehabilitation.
Rehabilitation interventions to facilitate goal setting together
with patients and professionals have positive effects on the
quality of geriatric rehabilitation™"'? and this itself will
indirectly improve their QoL.
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TABLE 21.6: Types and approaches of rehabilitation delivery

Categories Interventions

Assessment e Person-centered goals—functioning/ e Medication used
functional ability (overall) e Cognitive functions
e Environment e Exercise capacity
e Health status e Nutritional status—Independence on
e Fall risk activities of daily living
e Emotional functions in comprehensive e Family and caregiver support network
geriatric assessment
Restorative and compensatory e Therapeutic exercise e Therapeutic recreation
approaches e Multicomponent care or rehabilitation e Physical therapy
program e Problem-solving skills training
e ADL training e Speech and language therapy
e Motivational interventions e Management of incontinence
e Psychological interventions e Manual therapy
e Cognitive rehabilitation o Social skills training
e Occupational therapy e Thermal modalities
e Behavioral interventions e Others
Education and counseling e Education and skills training for self-care and self-management
e Education and skills training for caregivers
e Education and counseling for physical activity and therapeutic exercise
e Education and counseling about healthy diet and nutritional requirements
e Education and counseling to modify harmful lifestyle behaviors
e Education and counseling for weight management
Coordination and management of o Follow-up visits
the rehabilitation process e Case management
e Health status monitoring, rehabilitation process coordination, and management
e Discharge planning
e Monitoring of functional ability

Provision and training in the use of
assistive technology

Selecting suitable devices (e.g., walkers, canes, hearing aids) and providing hands-on training

Environmental adaptations Modifying living spaces with features like grab bars, non-slip floors, ramps, and improved
lighting

Adapted from: Seijas V, Maritz R, Fernandes P, Bernard RM, Lugo LH, Bickenbach J, Uabariego C. Rehabilitation delivery models to foster healthy aging—a
scoping review. Front Rehabil Sci. 2024;5:1307536.

SUMMARY

e Geriatric rehabilitation (GR) is described as a comprehensive diagnostic and therapeutic approach aimed at optimizing functional
abilities, promoting activity, and maintaining social engagement in older adults with disabling conditions.

e The primary objectives of GR are to enhance performance in activities of daily living, support meaningful social interaction, and improve
the overall quality of life for elderly individuals.

e Aging is explained as a natural, irreversible biological process marked by gradual decline in physical function across all major organ
systems due to cumulative cellular and molecular damage.

o Age-related deterioration leads to reduced functional capacity, reflected in changes such as decreased muscle strength, slower motor
nerve conduction, reduced brain mass, diminished tear production, decreased eye elasticity, and lowered lung compliance.

e Comprehensive Geriatric Assessment (CGA) is highlighted as a multidisciplinary process that evaluates medical, psychosocial, functional,
and environmental domains to identify challenges faced by frail older adults.

e CGA supports better identification of health conditions, improved mental and physical functioning, reduced mortality rates, and lower
dependence on long-term institutional care.

e Geriatric syndromes are described as multifactorial conditions that increase vulnerability, disability, hospitalization, and mortality in
older adults.

e Frailty is defined as a syndrome involving reduced strength, endurance, and physiological reserve that heightens susceptibility to
adverse health outcomes.

e Screening for frailty uses tools such as the Clinical Frailty Scale, the FRAIL scale, and the Timed-Up-and-Go Test, while management
requires multidisciplinary strategies including polypharmacy review, sarcopenia management, and tailored physical activity programs.
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Sarcopenia is characterized as the progressive age-related loss of skeletal muscle mass and function, contributing to physical decline,
fall risk, and the development of frailty.

Diagnosis of sarcopenia involves body measurements, muscle strength and performance tests such as hand grip dynamometry, chair
stand test, and gait speed, as well as imaging techniques; treatment focuses on nutritional interventions and resistance exercise.

Falls are recognized as a major health concern in older adults, arising from biological, behavioral, environmental, and socioeconomic
factors.

Fall risk assessment includes reviewing fall history, medications, and conducting physical and functional evaluations, with the CDC’s
STEADI toolkit guiding clinicians on risk stratification and evidence-based interventions.

Rehabilitation interventions for older adults include assessment, restorative and compensatory strategies such as therapeutic exercise
and ADL training, patient and caregiver education, and environmental modifications.

Physiotherapists play a central role in geriatric rehabilitation by designing individualized exercise programs targeting balance, gait,
strength, and flexibility, and by performing home safety assessments to reduce fall risks.

Successful aging is presented as a multidimensional concept characterized by optimal physical and mental health, minimal chronic
disease burden, meaningful social connections, and sustained engagement in physical, cognitive, and social activities.
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STUDENT ASSIGNMENT

LONG ANSWER QUESTIONS

1. Explain in detail the physiological changes associated with aging in the musculoskeletal, cardiovascular, and nervous
systems. Discuss how these changes influence rehabilitation planning for older adults.

2. Define comprehensive geriatric assessment (CGA). Describe its key components and elaborate how it guides physiotherapy
management in geriatric rehabilitation.

3. What are frailty and sarcopenia? Explain their clinical features, causes, and impact on functional independence. Discuss
physiotherapy interventions to prevent or manage these conditions in both institutional and community settings.

SHORT ANSWER QUESTIONS

1. List any five common geriatric syndromes encountered in older adults.
2. What is the STEADI Toolkit? How it is used in fall risk screening and prevention in geriatric practice?

3. Compare the rehabilitation needs of institutionalized versus community-dwelling older adults, citing two examples for
each.

MULTIPLE CHOICE QUESTIONS

1. Which of the following is a core component of comprehensive geriatric assessment (CGA)?
a. Vital capacity measurement b. Liver function test
c. Functional status evaluation d. Total cholesterol level
2. Frailty in older adults is best described as:
a. A type of arthritis
b. A reversible cardiovascular condition
c. A syndrome of decreased physiological reserve and increased vulnerability
d. A fixed neurological disorder

3. The age-related loss of skeletal muscle mass and strength is known as:

a. Osteopenia b. Sarcopenia

c. Kyphosis d. Cachexia
4. The STEADI Toolkit is primarily used to:

a. Measure oxygen saturation in elderly patients b. Diagnose dementia

c. Screen and prevent falls in older adults d. Treat urinary incontinence
5. Successful aging includes all of the following; except:

a. Maintenance of physical health b. Active social engagement

c. Severe dependence on institutional care d. Retained cognitive function

ANSWER KEY

1. ¢ 2. ¢ 3. b 4. ¢ 5. ¢
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